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INTRODUCTION 


I.  INDUSTRIAL  EXHIBITIONS, 

AT  HOME  AND  ABEOAD. 


The  gi-eat  Industrial  Exhibition  of  1851 — great  in  every  sense  of  the  word,  if 
worthily  carried  out, — will  be  a  kind  of  summing  up  of  the  labours  of  half  a  century. 
It  will  be  a  practical  test,  whereby  we  may  know  how  much,  and  of  what  kind,  the 
first  half  of  the  nineteenth  century  has  been  able  to  achieve  in  the  appUcatiou  of 
skilled  labour.  Before  the  present  century,  efforts  were  too  scattered  to  be  suscep- 
tible of  easy  comparison ;  and  the  great  moving  forces  of  industry,  (so  to  speak) 
were  yet  in  their  infancy.  In  applying  this  designation  to  the  steam  engine  and  the 
factory  system,  we  do  that  for  which  there  is  much  warranty:  each  of  these  is  a 
mighty  agent  both  for  combination  and  for  subdivision;  for  applying  to  all  work  to 
be  done,  just  so  much  force  as  will  meet  the  requirements  of  the  case ;  for  economis- 
mg  space  and  time,  capital  and  labour,  materials  and  tools;  for  rendering  invention 
and  supervision  doubly  effective ;  and  for  developing  an  amount  of  precision  and 
accuracy  which  never  before  marked  industrial  processes. 

In  the  contributions,  too,  which  science  has  made  to  manufactures,  the  present 
century  stands  out  in  bold  contrast  to  those  which  preceded  it.  It  was  early  in 
the  century  that  Davy  made  those  brilhant  discoveries  concerning  metallic  oxides 
which  have  had  so  much  influence  in  chemical  manufactures.  The  labours  of 
JJalton  in  respect  to  atomic  laws  of  combination;  WoUaston's  researches  into  the 
nature  of  platinum;  Davy's  safety  lamp,  and  the  curious  law  on  which  its  action 
depends;  Liebig's  remarkable  labours ;  the  wonders  of  electricity;  the  researches 
into  the  phenomena  of  waves  and  tides— these,  and  countless  other  instances,  have 
had  a  more  immediate  practical  bearing  on  manufactures,  than  was  generally  the 
case  m  respect  to  the  scientific  labours  of  former  centuries. 

It  IS  not  the  object  of  the  present  paper  to  place  the  two  years  1800  and  1850 
before  us  and  to  make  them  bear  mtness-each  for  itself,  and  each  for  the  other— 
tn  wr+l""        ^'T''f  ""^^'^  '^'^         ^^^^      ^alf  ^  <=ent"i7  ;  ^>^^t  we  propose 

Tre  nt  centur  f.f  T  "^^^^       commencement  of^he 

SiSlsT.  7'  1^1  T.*"'"'^       '^^'^^  t°  manufactures  as  the 

mateiials  for  a  public  show.    The  glittering  of  tournaments,  the  panoply  of  war 

he^ai^f  iTat^^'l  ""T^"      ''''  Actions' of  The 

hadt  vpf  if  ^^^'^^t-plf  e-all  were  objects  of  pubHc  assemblages;  but  the  time 
had  not  yei  come  when  the  artisan  was  to  be  the  main  exhibitor. 

acrosslho  Ch.l!;rrT;f  ^^•^'^^^^^l^  neighbours 

Stria  conZ  '  VT-  '^'^  «f  ^his  species  of 

ere  long  ^^^^^^'^  ^^ich,  national  at  first,  may  become  international 

Fre^cl^f  fesTif  J  has  afforded  us  the  means  for  tracing  the  proceedings  of  the 
cnch,  in  respect  to  Industrial  Exhibitions.  The  Society  of  Arts,  which  has  within 
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ii  receut  period  throNvn  into  its  proceedings  a  vigour  analogous  to  that  of  its  earh 
days,  deeming  the  Paris  Exposition  of  1849  a  favourable  occasion  for  collecting  in 
formation,  deputed  Mr.  Wyatt  to  visit  that  capital,  with  a  view  of  enquiring  into 
the  origin,  constitution,  merits,  and  effects,  of  such  enterprises.  The  result  of  his 
visit  appeared  in  the  form  of  a  valuable  Report,  addressed  to  the  President  and 
Couucil  of  the  Society;  and  this  Report,  in  its  convenient  printed  form,  may  safely 
be  taken  as  an  authority  on  the  subject. 

It  was  during  the  stormy  period  of  the  first  French  Revolution,  when  the  bonds 
of  society  seemed  to  be  snapped  asunder,  and  when  peril  surrounded  all  the  institu- 
tions of  that  country— it  was  at  such  a  time  that  industry  was  first  made  the  basis 
of  a  popular  exhibition.  At  that  period,  and  for  many  years  previously,  thi-ee  manu- 
factories in  France  had  been  under  the  especial  rule  and  guidance  of  the  govern- 
ment,—viz.,  the  porcelain  works  of  Sevres,  the  tapestry  works  of  the  Gobelms,  and 
the  carpet  works  of  the  Savonnerie.  In  1797  the  French  Directory  appointed  the 
Marquis  d'Avdze,  as  commissioner  for  these  national  establishments.  He  found 
on  his  appointment,  that  they  were  in  a  wretched  condition:  the  operatives' 
were  reduced  to  great  penury;  and  proofs  were  abundant  that  neither  govern- 
ment care  nor  government  funds  had  flowed  in  this  direction,  during  the  fearful 
tumults  which  had  marked  the  infancy  of  the  Republic.  The  Marquis  conceived 
that  ho  might  give  a  new  impetus  to  these  three  manufactures,  by  forming  a  pubUc 
exhibition  of  the  choicest  specimens  of  their  production.  He  memoriaUzed  the 
Minister  of  the  Interior,  and  obtained  his  sanction  ;  he  applied  for  the  use  of  the 
Chateau  of  St.  Cloud,  (which  was  then  desolate  and  unfurnished),  and  obtained  it. 
The  floors  were  covered  with  superb  carpets  from  the  Savonnerie,  the  walls  were 
hung  with  Gobelin  tapestries,  and  the  saloons  and  halls  were  adorned  with  the 
finest  examples  of  Sevres  porcelain.  A  system  was  planned,  whereby  a  fund  might 
be  raised  by  sales  and  by  a  kind  of  lottery,  for  the  benefit  of  the  workmen.  But 
political  vicissitudes  cut  short  the  project,  and  frustrated  the  object  which  the 
Marquis  so  praiseworthily  had  in  view.  A  decree  of  the  Directory  was  published, 
banishing  all  the  nobility  of  France  from  Paris  and  its  vicinity,  and  allowing  only 
four-aud-twenty  hours  in  preparation  for  departure.  The  Marquis,  as  one  of  the 
nobles,  was  included  in  the  proscription ;  and  he  had  barely  time,  before  the  scant 
number  of  hours  had  passed,  to  place  the  treasures  of  St.  Cloud  under  the  care  of 
other  government  authorities.  Thus  was  the  first  French  Industrial  Exhibition 
strangled  in  its  birth,  after  a  few  privileged  persons  had  seen  it,  but  before  it  had 
been  thrown  open  to  the  Parisian  public  generally. 

But  the  idea  thus  made  pubUc,  was  not  lost.  The  spirit  of  nationality  soon 
found  inducements  to  further  exertions.  The  Marquis  returned  from  his  proscrip- 
tion in  the  early  part  of  1798,  and  immediately  made  preparations  for  a  second 
industrial  collection.  On  this  occasion  he  located  it — not  at  St.  Cloud — but  in  the 
Maison  d'Orsay,  in  the  Rue  de  Varcnnes.  The  Parisians  here  found  collected,  not 
only  products  from  the  three  national  establishments,  but  beautiful  specimens  of 
furniture,  marquetcrie,  clocks,  watches,  bookbinding,  silks,  &c.,  contributed  by  the 
chief  manufacturers. 

These  two  preliminary  Expositions  may  be  considered  the  creation  of  one  indivi- 
dual ;  but  they  were  speedily  followed  by  others  which  were  more  formally  under 
government  patronage.  When  Napoleon  returned  flushed  with  victory  from  his 
first  Italian  campaign,  with  visions  of  Roman  triumphs  in  his  mind,  he  bethought 
of  a  Temple  of  Industry  as  a  worthy  pendant  to  the  Temple  of  Glory;  and  such  a 
temple  was  erected  in  the  Champ  de  Mars  in  179S — with  much  frippery  and  tinsel 
■ — 1.uit  with  many  solid  advantages  to  manufacturers  and  their  productions.  The 
exhibition  was  open  only  three  days,  but  the  Parisians  were  nearly  crazy  with 
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delight  and  sclf-laudatiou  at  the  result.  The  Jury  system  (which  we  shall  presently 
explain)  was  established;  (Lhd  among  the  nine  jurymen  we  find  the  well-known 
names  of  Molard,  Chaptal,  Duquesnoy,  and  Berthard.  We  find,  too,  among  tlxc 
exhibitors  and  prize  holders,  the  names  of  l^rcguet,  Lenoir,  Clouet,  and  Paycn, — 
men  of  great  celebrity  in  many  departments  of  manufactures. 

Such  was  the  third  French  Industrial  Exhibition,  or  the  fii'st  strictly  National,  in 
which  the  charges  were  borne  by  the  state.  It  is  usually  spoken  of  as  the  First 
Exposition.  It  was  speedily  succeeded  by  a  second.  The  government  determined 
to  make  them  annual,  and  to  admit  provincial  towns  to  an  equality  with  Paris,  in 
respect  to  specimens  admitted;  but  this  determination  was  not  fully  carried  out, 
for  the  second  exposition  did  not  take  place  till  1801.  The  First  Consul  had  by 
that  time  become  the  patron  of  science  and  of  art,  as  of  armies  and  navies ;  he 
visited — accompanied  by  BerthoUet,  Monge,  and  Chaptal — the  manufactories  of 
Paris,  Eouen,  Milan,  Lyons,  Brussels,  Liege,  and  Aix  la  Chapelle,  and  encouraged 
the  workmen  by  prizes  and  medals.  It  was  under  such  auspices  that  the  second 
National  Exposition  took  place.  It  was  held  in  the  great  quadrangle  of  the  Louvre, 
which  was  fitted  uj)  with  galleries  for  the  purpose.  As  compared  with  its  pre- 
decessor, this  exposition  was  marked  by  the  excellence  of  its  woollens,  cottons,  carpets, 
fancy  leathers,  and  printing;  and  it  was  made  memorable  by  the  first  appearance, 
as  an  inventor,  of  the  ingenious  Jacquard.  It  is  pleasant  to  bear  in  mind,  at  a 
time  when  English  and  French  industrial  products  are  about  to  be  placed  side  by 
side  in  friendly  competition,  that  Jacquard  in  part  owed  his  eminence  to  the  exertions 
of  the  English  Society  of  Arts.  This  society,  about  the  period  now  under  consi- 
deration, offered  a  prize  for  the  invention  of  a  loom  for  weaving  fishing-nets  ;  and 
Jacquard  produced  a  machine,  consequent  on  this  advertisement,  which  was  the 
means  of  bringing  him  into  favourable  notice  by  Napoleon.  The  second  exposition 
was  open  six  days;  it  counted  229  exhibitors,  against  110  in  its  predecessor  ;  it 
was  marked  by  the  distribution  of  sixty  medals  ;  and  its  Jury  contained  the  dis- 
tinguished names  of  Berthollet,  Berthoud,  Guyton  de  Morveau,  Prony,  and  Costaz. 

The  year  1802  witnessed  the  third  National  Exposition,  held  in  the  same  place  as 
the  second.  The  days  of  exhibition  were  seven,  the  number  of  exhibitors  was 
640,  to  whom  254  medals,  decorations,  rewards,  and  "recognitions,"  were  given. 
The  period  was  marked  by  much  extension  of  productive  art — especially  by  the 
iuci-eased  appHcation  of  mechanical  and  chemical  science  to  facilitate  production, 
and  the  consequent  reduction  in  price  of  all  articles  of  popular  demand.  This 
exposition  was  the  immediate  cause  of  the  establishment  of  the  Socieie  cV Encourage- 
ment, a  kind  of  Society  of  Arts,  which  has  rendered  important  service  to  French 
manufactures. 

The  fourth  Exposition  took  place  in  1806,  under  the  blaze  of  the  Empire,  when 
the  Finst  Consul  had  become  a  King-maker.  It  was  held  in  a  fine  building  con- 
stmctcd  on  the  Esplanade  cles  Invalides,  and  lasted  twenty-four  days ;  there  were 
1422  exhibitors,  among  whom  610  honours  were  distributed.  The  great  and  distin- 
^nshmg  feature  of  this  display  were  the  variety  and  beauty  of  the  textile  goods. 
Printed  cottons,  silk  and  thread  lace,  blonde,  cloth,  imitations  of  Cachemere  shawls 

all  these  were  conspicuous  for  their  beauty  in  this  exposition.  Steel  and  iron 
manufa^ures,  also,  presented  great  mai'ked  improvements.  It  is  remarked  by  Mr. 
JJigby  Wyatt,  that  "  the  isolation,  which  for  so  many  years  separated  in  so  great  a 
flegrec  manufacturing  France  from  the  other  producing  powers  of  Europe,— while  it 
placed  her  m  many  points  of  view  in  an  unfavourable  position,— yet  by/om'«^  her 
energies  to  supply  alone  what  other  kingdoms  derived  from  mutual  co-operation  and 
clependance  on  each  other,  laid  the  foundation  for  that  facility  and  universality  of 
maimfacture  which  so  eminently  distinguish  her  at  the  present  day." 
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A  long  interval  took  place  before  France  presented  another  exposition  of  industry. 
Napoleon  was  incessantly  engaged  in  wars,  and  the  drain  on  the  national  Exchequer 
for  the  support  of  his  myriads  of  soldiers  was  continuous;  and  these  circum- 
stances probably  tended  to  withdraw  public  attention  from  the  more  peaceful  arts  of 
production,  And  even  after  the  restoration  of  the  Bourbons — those  who  "  forgot 
nothing  and  forgave  nothing," — four  years  elapsed  before  the  industrial  displays 
were  resumed.  At  length,  in  1819,  the  fifth  Exposition  was  held  in  galleries  con- 
structed in  the  Court  of  the  Louvre.  It  was  open  thirty-five  days,  and  contained 
articles  contributed  by  1662  exhibitors,  among  whom  were  distributed  no  fewer 
than  809  medals  and  rewards  of  various  kinds.  Jacquard  was  again  a  prize-holder 
on  this  occasiou ;  and  the  metal-workers,  in  steel,  iron,  bronze,  plated  goods,  gold, 
and  silver,  exhibited  a  great  advance  in  skill.  The  dyers  and  the  calico-printers, 
too,  came  out  in  great  force. 

In  IS 23,  after  an  interval  of  four  years,  the  sixth  Exposition  occurred.  Like  its 
predecessor  of  1819,  it  was  held  in  the  Louvre ;  but  it  had  a  longer  existence,  being 
kept  open  fifty  days  ;  there  were  1642  exhibitors,  and  1091  rewards  given.  Civil 
engineering  displayed,  at  this  exposition,  more  notable  features  than  any  pre- 
ceding one. 

The  seventh  Exposition  was  held  in  the  Louvre  in  1827,  and  exceeded  all  its 
predecessors  in  magnitude  and  duration;  it  lasted  sixty-two  days,  had  1795  exhibi- 
tors, and  1254  prizes  and  honorary  recognitions.  The  steam-engine  and  its  wonders 
told  more  significantly  in  this  exposition  than  in  any  former  one,  in  the  greater 
regularity  of  finish  given  to  various  manufactured  articles,  and  in  the  gi'eater  cheap- 
ness and  distribution  of  the  products.  Merinos  had  become  an  article  of  extensive 
manufacture ;  shawls,  tulles,  and  blonds,  were  manufactured  on  a  large  scale ;  silks 
were,  by  the  steam-engine,  made  to  include  products  of  the  spun  as  well  as  the 
thrown  material :  mixed  fabrics  of  silk  and  wool  had  come  into  use ;  cotton  print- 
ing had  become  available  for  the  gown  of  the  peasant  as  well  as  for  the  dress  of  the 
peeress ;  and  the  making  of  paper  in  sheets  of  endless  length  had  become  one  of 
the  conquests  made  by  steam-power. 

Charles  X.  was  expelled,  and  Louis  Philippe  elected  to  the  monarchy,  in  the 
interval  between  the  seventh  and  eighth  Expositions  ;  but  these  exciting  events  did 
not  affect  the  general  character  of  the  ExjDosition  of  1834.  The  site  selected  on 
this  occasion  v\'^as  the  Place  de  la  Concorde,  on  the  four  sides  of  which  were  erected 
four  pavilions.  The  exposition  was  open  to  public  view  during  a  period  of  sixty 
days  ;  there  were  2,447  exhibitors  ;  and  there  were  1,785  rewards  and  recogni- 
tions distributed.  M.  Charles  Dupin  presided  over  the  jury  of  this  exposition,  and 
it  had  the  benefit  of  his  long  and  intimate  acquaintance  with  the  resources  and 
manufactures  of  France.  Cylinder-printing  of  paper-hangings,  the  revival  of  the 
arts  of  enamel  and  niello,  India-rubber  goods,  artificial  ultramarine — tliese  were 
among  the  novelties  of  the  display. 

The  ninth  Exposition,  in  1839,  far  excelled  all  that  preceded  it,  in  magnitude, 
importance,  and  general  excellence.  The  building  constructed  for  it  was  in  the 
great  square  (Carr6  de  Marigny)  of  the  Champs  Ebjsees ;  and  comprised  a  grand 
hall  for  the  textile  products  of  Mulhausen,  a  Gallery,  and  eight  long  apaiiments ;  it 
occupied  an  area  of  120,000  square  English  feet,  and  cost  14,560^.  The  exposition 
lasted  60  days  ;  the  number  of  exhibitors  was  3,281,  and  the  prizes  and  honorary 
distinctions  awarded  were  2,305.  Almost  every  department  of  French  manufac- 
tures was  represented  on  this  occasion. 

We  shall  presently  speak  of  the  Great  French  Expositions  of  1844  and  1849  ; 
but  there  are  a  few  illustrative  details  concerning  the  mode  in  which  our  neighboiirs 
manage  these  matters,  which  it  will  be  interesting  to  notice  here. 
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In  the  management  of  these  Expositions,  as  brought  into  a  regular  system  within 
the  last  few  years,  the  Minister  of  Agriculture  and  Commerce,  once  in  five  years 
commences  the  arrangements  about  twelve  months  before  tho  stated  period  of  exhi- 
bition. He  communicates  with  the  various  chambers  of  commerce  throughout 
France,  to  collect  opinions  and  information  that  may  be  valuable.  He  presents  a 
report  and  estimates  to  the  legislature,  by  whom  a  grant  is  made  sufficient  to  cover 
the  whole  expense  of  the  undertaking.  He  appoints  a  central  jury  at  Paris  ;  and 
he  empowers  the  prefects  of  departments  to  choose  special  juries.  He  controls 
every  proceeding  up  to  the  time  of  the  opening  of  the  exposition  :  and  he  is 
responsible  for  the  judicious  expenditure  of  all  the  funds  placed  at  his  disposal. 
A  considerable  portion  of  the  grants  made  for  these  French  expositions  is  derived 
from  fees  paid  on  the  granting  of  patents. 

The  office  of  the  local  special  juries  is  a  remarkable  one,  indicative  of  a  thorough 
centralised  mode  of  proceeding.  The  special  jury  for  each  district  has  to  deter- 
mine how  far  the  goods  forwarded  to  the  chief  town  of  the  district  may  be  worthy 
of  admission  to  the  exposition,  and  of  transmission  to  Paris  at  the  cost  of  the 
state  ;  and  it  has  to  settle  any  minor  local  questions  submitted  to  it  by  the  central 
jury.  In  this  we  see  one  among  many  examples  of  the  different  spirit  in  which 
EugHshmen  and  Frenchmen  conduct  their  proceedings  :  in  England  our  manufac- 
turers would  be  very  much  inclined  to  rebel  against  a  jury  chosen— not  by  them- 
^  selves— but  by  a  magistrate,  to  pass  judgment  on  their  manufactured  goods  ;  while 
m  France,  these  things  are  regarded  as  a  mere  matter  of  course.  We  must  bear  in 
mmd,  however,  that  in  France  the  state  volimtarily  lends  ft  fostering  hand  to  art 
science,  manufactures,  and  hterature  ;  whereas  in  England  aU  these  are  left  to 
struggle  into  excellence  as  best  they  may.  It  seems  to  be  agi-eed,  moreover  that 
the  persons  selected  to  form  the  special  juries  are  really  fixed  upon  according  to 
their  fitness  to  judge  on  the  matters  submitted  to  them.  The  juries  coUect  the 
manufactm-ed  goods  in  the  chief  town  of  the  district,  and  make  the  necessarv 
arrangements  for  forwarding  them  to  Paris. 

The  central  jury  is  a  very  important  body,  and  always  comprises  names  which 
France  dehghts  (and  properly  so)  to  honour.  The  number  of  juiymen  has  increased 
aS  the  scope  of  the  exhibition  has  become  enlarged.  In  the  first  exposition  the 
number  was  9  ;  and  this  number  increased  gradually  to  27,  44,  53,  and  64— the 
SLr?  *,^V^"-bf  «f  the  jury  in  1849.  Any  one  who  is  acquainted  with  the 
names  of  distmg,,^hed  living  Frenchmen,  will  recognise  many  such  among  the 
cent  al  juiy  of  1849-Arago  Blanqui,  ChevaUier,  Chevreul,  Didot,  Dumas,  Duperrier 

in  the  meetmgs  of  the  jury,  many  important  questions  have  to  be  decided  The 
sh^in'  juries,-the  decision  whether  or  no  dealers 

shal  be  admitted  to  exhibit  as  if  they  were  manufacturers  ;  the  consideration  of 
the  claim  of  dyers  to  a  share  of  the  honours  accruing  in  respect  to  fine  spec  mens 
exeToT  f     '  '  "  T'-^^g^^^^^^^      «^tting  models  and  machinery  in  mK  tL 

"l  putati^nTrotlr^^^^^^  "T°'  ^^"^P"^^^  oxhibitors'whose  commei! 
their  noSo  in  «^ti«f^ctory,-such  are  among  the  matters  which  come  before 

tneir  notice  in  the  preliminary  arrangement 

land  •  all  is  vet  iiiTf  onSft      .  !       'T''  '"'^'''^^      ^''^''^^  ^«  Eng- 

work\veU  andl  rabon^^^^^^^^^  ''t^T'  ^^^^^ther  they  will 

Paven  ComTp  1^  ^^^^ Jo>^°^l  not  satisfactory,  and  others  substituted.  Cosfcaz 
Payen,  Comte,  Dupm,  m  France  ;  Ure,  Babbage,  Barlow,  Fergusson  in  England--a  i 
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have  proposed  modes  of  classification  of  manufactures.  In  the  exposition  of  1806, 
M.  Costaz  adopted  a  topographical  arrangement,  according  to  the  departments  of 
France  whence  the  specimens  were  sent.  In  1819  he  attempted  to  classify  all 
arts  into  a  sort  of  natural  system  ;  but  the  separate  headings  amounted  to  thirty- 
nine  and  were  found  to  be  confused  and  inconvenient.  In  1827  M.  Payen  adopted 
a  classification  into  five  great  divisions, — arranging  the  arts  according  as  they  are 
chemical,  mechanical,  physical,  economical,  or  (that  sad  interloper  in  most  classifi- 
cations) miscellaneous,  in  their  nature.  In  practice  this  was  found  defective,  for 
two  or  even  three  of  these  characteristics  often  belong  to  the  same  manufacture. 
In  1834  M.  Dupin  proposed  and  adopted  a  classification  which  was  found  to  work 
better  than  any  which  preceded  it.  He  considered  which  among  the  many  wants 
of  man  are  supplied  by  any  one  particular  branch  of  manufacture  :  he  viewed  man 
as  a  locomotive  animal,  a  clothed  animal,  a  domiciled  animal  &c.,  &c.,  and  he  traced 
this  multiform  animal  through  his  various  daily  wants  and  employments.  He  thus 
arrived  at  a  classification,  in  which  all  arts  are  placed  under  nine  headings,  according 
as  they  contribute  to  the  alimentary,  sanitary,  vestiary,  domiciliaiy,  locomotive, 
sensitive,  intellectual,  preparative,  or  social  tendencies  of  man.  In  1839  the  same 
sjstem  was  adopted.  In  1844  and  1849  attempts  were  made  towards  an  eclectic 
combination  of  two  or  three  of  the  above  systems ;  but  it  does  not  appear — so 
far  as  the  materials  are  offered  for  forming  a  judgment — that  these  systems  pre- 
sented any  marked  advantages. 

In  France  the  awarding  of  medals,  decorations,  and  similar  encouragements,  is 
carried  to  a  much  greater  extent  than  in  England,  and  is  looked  up  to  as  matter  of 
great  importance.  We  have  the  art  of  awarding  medals  twenty  or  thirty  years 
after  they  have  been  earned,  and  when  the  veteran  recipients  are  fast  dropping 
into  the  grave.  The  medals  of  the  French  expositions  have  in  some  years  exceeded 
three  hundred  in  number — gold,  silver,  and  bronze.  These  have  indicated  thi-ee 
gradations  of  merit ;  and  two  other  gradations  are  indicated  by  honourable  men- 
tion," and  "  favourable  notice."  In  some  cases  the  jury  awards  prizes  to  persons 
who  have  rendered  service  to  the  industrial  arts  of  a  kind  not  susceptible  of  being 
represented  by  productions  exhibited  in  their  name. 

Our  own  countiy  must  now  claim  a  little  attention. 

It  is  difiicult  to  say  when  and  where  our  first  exhibitions  of  industry  took 
place  ;  for  they  have  hitherto  been,  for  the  most  part,  combined  with  exhibitions 
of  fine  arts  and  of  curiosities,  knick-knacks  and  trinkets,  marvels  and  oddities. 
Perhaps  the  Ifmeum  of  the  Society  of  Arts  is  best  worthy  of  being  placed  at  the  head 
of  the  list — that  dusty  and  old-fashioned  looking  museum,  which  so  many  persons 
have  visited  for  so  many  years.  We  speak  not  so  much  of  its  present,  as  of  its 
past  condition  ;  for  what  with  "  medifoval  exhibitions  "  at  one  time,  and  "  modern 
exhibitions "  at  another,  this  old  museum  has  been  somewhat  thrown  into  the 
shade  lately.  Those,  however,  who  remember  it  in  its  old  form,  know  that  it  con- 
tained much  which  instructively  illustrated  tlie  progress  of  manufactures.  There 
were  specimens  of  Leghorn  plait,  in  juxta-position  with  those  improved  British 
specimens  which  the  Society  has  done  so  much  to  encourage.  There  were  speci- 
mens of  hemp  and  flax,  designed  to  show  how  far  England  could  grow  these 
important  materials  of  manufacture.  There  were  samples  of  Assam  tea,  and  Assam 
silk,  of  English  silk,  of  English  wool,  of  goats'  hair ;  all  designed  to  test  the 
capability  of  Britain  and  her  colonies  in  such  productions.  There  were  bits  of 
machinc-lace  placed  by  the  side  of  other  specimens  of  pillow-lace.  There  wore 
examples  of  the  contributions  which  art  may  be  said  sometimes  to  make  to  the 
cause  of  humanity — such  as  fire-escapes,  chimney-sweopMig  apparatus,  teaching 
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apparatus  for  tlie  deaf  and  the  blind,  magnetic  mouth-piecea  for  needle-grinders  &c 
There  were  models  of  the  safety-lamp,  and  of  various  other  useful  contrivances  • 
there  was,  too,  a  somewhat  extensive  collection  of  pigments,  oils,  varnishes,  cements 
and  other  substances  used  in  the  arts ;  for  this  useful  society  does  not  confine  its 
operations  to  the  encouragement  of  any  art  or  manufacture  in  particular,  but  to  the 
advancement  of  productive  industry  generally — whether  in  the  raw  material  to 
which  manufacturing  art  is  afterwards  to  be  apphed,  or  to  the  implements  or  pro- 
cesses by  which  this  manufacture  is  conducted. 

"We  hardly  know  how  to  bring  in  the  East  India  Company's  Museum  into  our 
list ;  yet  there  are  a  few  curiosities  of  manufacture  in  that  most  miscellaneous 
assemblage.  On  one  side  are  exhibited  models  of  Asiatic  ship-building,  such  as 
the  Chinese  junk  and  the  Sumatran  proa  ;  on  another  are  Burmese  musical  instru- 
ments ;  here  we  have  models  of  Hindoo  looms,  ploughs,  mills,  bellows,  coaches, 
windlasses,  pestles  and  mortars  ;  there  we  see  a  collection  of  sabres,  daggers, 
hunting-knives,  pipes,  and  bowls.  Specimens  of  dress  from  the  Eastern  Archipelago  • 
painted  tiles  ;  beads  and  glass  trinkets  ;  models  of  Chinese  villas,  in  ivory  and 
mother-of-pearl ;  Chinese  lanterns,  of  horn  and  other  materials  ;  Chinese  writing, 
drawing,  engravmg,  printing,  and  counting-machines;  palanquins  and  howdahs — all 
such  are  instractive,  in  respect  to  the  insight  they  give  concerning  the  arts  in  the  East. 

The  Asiatic  Society's  Micseum  is  very  similar  to  the  one  just  noticed,  in  so  fer 
as  regards  the  oriental  nature  of  the  contents.  Here  weapons  of  offence  and  defence 
are  very  numerous— spears,  lances,  javelins,  darts,  bows,  arrows,  swords,  daggers, 
knives,  axes,  rifles,  muskets,  pistols,  firelocks,  shields,  and  fighting-dresses.  Among 
other  varied  objects  (which  we  only  notice  so  far  as  they  illustrate  manufacturing 
art)  are  vases  and  vessels  of  oriental  workmanship  ;  Hindoo  astronomical  and 
musical  instruments  ;  a  highly  curious  coUection  of  japanned  wicker  baskets,  with 
specimens  of  the  japan  and  varnish  employed  in  their  manufacture  ;  models  of 
Hindoo  agricultural  machines  ;  models  of  pagodas  and  temples,  and  of  the  car  of 
Juggernaut ;  and  a  miscellaneous  coUection  of  articles  of  Chinese  furniture  and 
personal  decoration. 

The  United  Service  Museum  has  its  few  specimens  of  manufacturing  skill  mostly 
in  connection  with  the  arts  of  war,  and  mostly  brought  by  military  and  naval 
oflicers  from  foreign  countries.  Models  of  shipping  and  naval  apparatus;  speci- 
mens ot  life-buoys  and  safety  garments  ;  models  of  gun-carriages  ;  a  model  of  a 
bridge  of  boats  :  a  portable  Russian  camp-kitchen  ;  military  dresses  and  accou- 
trements :  grenades  and  sheUs— these  illustrate  more  or  less  the  ingenuities  of 
manufacture. 

Of  a  different  nature  is  the  Museum  of  Economic  Geology,  in  so  far  as  it  exhibits 
the  mateT^als  rather  than  the  results  of  manufacture.  Everything  that  can  illustrate 
the  mineral  nches  of  our  country  is  here  instructively  displayed.  There  are 
models  of  mines,  and  of  the  machinery  employed  in  working  them  ;  there  are 
specimens  of  ore  and  the  various  stages  of  its  preparation ;  there  are  sections  of 
nnrf  5  .1  '''''''  '         ^^'^  specimens  of  coal,  of  clay,  of  sand, 

n  I  ^  ^^terials  on  which  skilled  labour  is  afterwards  to  be  employed 

ihabet  thnT  Tv  \  ^?  fr^^  ^^^'^'^  ^^^^^       beginnings  of  the  industrial 

aipnabet.  the  first  hnk  of  the  manufacturing  chain 

as  of  IrtTIn^  '^"SK  the  British  Museum  is  an  exhibition  of  manufactures,  as  well 
^hical  Room ^'^^  ^^'^"^^  ^^^^  ^  ^^^^  the  "  Ethno- 
Ttt  mufrm '  if  ^'^'^  «^  instructive  rooms 

and  imSemZ;  f  '''''  specimens  illustrative  of  the  manners,  customs,  arts, 
Srica^s  r  N  1  T"'"'  ^^e  Hindoos,  the  Japanesi  tho 

Alncans,  the  North  American  Indians,  the  Peruvians,  the  Mexicans,  the  Guianians, 
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the  Chilians,  the  Yacatans,  the  Esquimaux,  the  Australasians,  the  Polynesians,— all 
are  represented  ;  and  these  representations  do  not  relate  merely  to  those  nations, 
but  wei-e  made  hj  them,  so  as  to  be  indices  of  their  manufacturing  skill.  Dresses, 
ornaments,  furniture,  weapons,  vehicles,  buildings,  instruments,  vessels,  toys,  books 

 all  are  here  to  be  met  with,  and  all  are  full  of  instruction  to  one  who  brings  an 

observant  mind  in  aid  of  an  observant  eye. 

All  the  above  six  examples  (and  there  are  many  others  in  London  and  the 
country)  are  museums  belonging  to  the  nation  or  to  pubhc  bodies,  and  are  open 
gratuitously.  There  is  another  class  of  exhibitions,  in  which  the  primary  object  is 
a  pecuniary  one— the  shiUiug,  which  every  visitor  pays  for  admission.  Of  course 
the  fostering  of  national  manufactures  cannot  be  looked  for  under  such  circum- 
stances ;  yet  there  have  been  many  interesting  collections  displayed  under  such 
auspices.    We  will  briefly  advert  to  a  few  of  them. 

Many  into  whose  hands  this  sheet  may  fall  will  perhaps  remember  an  exhibition 
which  was  opened  some  twenty  years  ago,  at  or  near  the  spot  on  which  the 
National  Gallery  now  stands.    It  was  a  collection  of  manufactures,  ornaments, 
machines,  and  curiosities,  of  a  somewhat  attractive  nature  ;  and  was,  we  believe, 
set  on  foot  by  the  same  society  which  afterwards  instituted  the  Adelaide  GalUry  of 
Practical  Science.    This  gallery  has  changed  its  flag  :  it  has  given  up  science  and 
manufactures,  and  has  succumbed  to  casinos  and  sherry-cobler.    Yet  we  remember 
when  it  was  a  really  instructive  exhibition.    Besides  the  marvels  of  the  steam- 
gun,  and  of  the  combustion  of  steel,  and  the  broiling  of  a  beef-steak  by  a  convex 
lens,  there  were  many  arrangements  of  specimens  which  tended  to  illustrate  the 
processes  of  manufacture.    Specimens  of  geological  strata  were  grouped  m  one 
place  ;  specimens  of  woods  used  in  the  arts,  in  another  ;  while  there  were  many 
groups,  each  of  which  contained  a  series  illustrative  of  the  successive  stages  through 
which  a  manufactured  article  passes — such  as  a  knife,  a  fork,  a  file,  a  flask,  a 
button,  a  candlestick,  a  tea-pot,  a  needle,  a  pin,  hooks  and  eyes,  combs,  hats, 
glass,  earthenware,  silk  goods,  cotton  goods,  woollen  goods,  caoutchouc  goods,  &c. 
In  all  these  cases  we  had  the  rough,  the  partly  finished,  and  the  highly  finished 
articles  displayed  for  us,  in  such  a  way  that  we  could  trace  its  manufacturing 
histoiy  in  an  intelligible    series.     These  epochs   m  the   history   of  a  knife 
were  eight  or  ten,  in  that  of  a  fork  still  more,  in  that  of  a  needle  no  fewer  than 
nineteen. 

Although  the  institution  just  named  has  shpped  out  of  existence,  its  younger 
sister,  the  Polytechnic  Institution,  still  survives,  and  seems  to  gain  strength  as  it 
grows  older.  Its  music,  its  lectures,  its  dissolving  views,  its  semi-science,  we  have 
not  here  to  do  with  ;  but  its  illustrations  of  manufactures  have  the  same  kind  of 
interest  as  those  which  have  just  passed  under  our  notice.  In  the  "  Hall  of  Manu- 
factures," just  within  the  entrance  ;  on  the  floor  and  in  the  galleries  of  the  gi*eat 
saloon  ;  and  in  some  of  the  rooms  at  the  two  ends  of  the  building— are  various 
specimens,  which  illustrate  either  the  materials  of  manufactures,  the  finished  articles 
themselves,  machines  for  aiding  in  manufactures,  or  moving  powers  for  setting  the 

machines  in  motion.  ^  ,  . 

"Why  should  we  not  class  Mr.  Catlin's  most  unique  Indian  Collection  among  the 
exhibitions  of  industiy  ?  Did  it  not  illustrate  the  ingenuity  and  manufactures  of  a 
remarkable  people,  as  well  as  their  features  and  their  habits  of  life  1  Though 
the  pictures  were  the  main  object  of  the  collection,  they  were  not  the  only 
memorials  of  the  Ked  Man.  There  were  some  of  the  real  products  of  Indian  manu- 
facture. Among  them  was  a  wigwam  or  lodge  of  the  Crow  Indians,  twenty-five 
feet  in  height,  and  capable  of  sheltering  eighty  persons  :  it  was  brought  all  the  way 
from  the  Kooky  Mountains.    Then  there  were  Indian  ci  adlcs,  lances,  calumets,  or 
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"  pipes  of  peace,"  tomaliawks,  scalping  knives,  bows,  quivers,  spears,  shields,  mens' 
and  womens'  dresses,  necklaces,  mocassins,  belts,  pouches,  war  clubs,  robes,  mantles, 
wampums,  whistles,  rattles,  drams,  &c. — all  of  which  disjplayed  the  mechanical  art, 
such  as  it  is,  of  these  children  of  the  prairies. 

The  Chinese  Collection — was  not  this,  too,  an  exposition  of  manufactures  ?  Did 
we  not  here  find  an  admirable  series  of  illustrations  of  the  art,  the  invention,  the 
ingenuity,  the  mechanical  contrivances  of  that  remarkable  people  1  When  this 
singular  ship's  cargo  was  brought  to  England  in  1842,  and  when  a  capacious  and 
well-planned  building  was  constructed  for  its  reception,  the  Londoners  and  the 
visitors  to  London  flocked  in  thousands  to  witness  the  display  ;  and  we  believe 
the  general  tendency  of  the  spectacle  was  to  raise  the  character  of  the  Chinese  in 
the  estimation  of  those  who  had  before  known  so  little  of  them.  How  wonderfully 
exact  were  the  models  of  all  the  manufacturing  processes  !  How  life-like  were 
many  of  the  scenes,  representing  mechanics  in  then-  accustomed  dresses,  pursuing 
their  accustomed  avocations,  with  their  accustomed  tools,  on  the  accustomed  mate- 
rial !  The  ivory  carvings,  the  inlayings,  the  turned  work,  the  japan- work,  the 
basket-work,  the  jewellery,  the  cutlery,  the  silks,  the  cottons,  the  nankeens,  the  shoes, 
the  hats,  the  tools,  the  implements  and  instrimaents,  the  weapons — all  were  there, 
and  all  gave  a  most  interesting  insight  into  the  industrial  genius  of  that  remarkable 
people. 


There  have  been  many  other  exhibitions  in  this  country  (and  we  may  suppose  in 
other  countries  hkewise),  in  which  manufacturing  skill  has  been  one  of  the  points  of 
attraction,  for  which  visitors  are  expected  to  be  willing  to  pay.  But  we  must 
hasten  to  the  remarkable  Expositions  of  the  last  ten  years  :  these  we  shall  notice 
in  chronological  order,  including  many  both  at  home  and  abroad. 

One  of  the  first  attempts  to  estabUsh  a  temporary  exhibition  in  the  provinces,  in 
which  specimens  of  manufactures  were  to  fill  a  place  in  the  programme  ofi"ered  to 
visitors,  took  place  at  Manchester  in  1839,  It  was  held  in  the  Mechanics'  Institu- 
tion, for  whose  benefit,  as  a  commercial  transaction,  it  was  set  on  foot.  The  gentry 
and  the  manufacturers  lent,  for  the  occasion,  whatever  they  thought  might  be  of 
striking  interest — whether  in  pictures  or  other  works  of  art,  in  machinery  and  manu- 
factures, or  in  miscellaneous  curiosities.  The  visitors  were  numerous,  the  funds 
raised  considerable,  the  satisfaction  general;  and  a  hmt  furnished  which  future 
years  and  other  towns  have  not  failed  to  use  profitably.  It  is  true  that  manufac- 
tures bore  anything  than  a  hon's  share  in  the  assemblage  ;  still  there  was  enough 
to  serve  as  a  beginning  :  Mechanical  Industry  took  its  place  by  the  side  of  Fine 
Art  ;  and  the  two  have  year  by  year  been  drawn  into  closer  and  closer  communion 
— new  ties  bmd  them,  as  each  becomes  more  and  more  developed. 

Leeds,  the  metropohs  of  woollens,  did  not  lose  sight  of  the  example  furnished  by 
the  metropohs  of  cotton.  She,  too,  had  a  Mechanics'  Institution ;  and  this  insti- 
tution was  located  m  a  building  so  poor  and  so  comfortless,  that  the  thought  of 
imitating  Manchester  arose— the  thought  of  raising  funds  towards  the  payment  for 
a  new  structure,  by  an  exhibition  of  mingled  art  and  manufactures.  Let  us  not 
think  lightly  of  such  an  attempt  because  money  was  one  of  its  motives  :  the  money 
was  to  be  the  return  for  money's  worth,  intehectually  and  otherwise,  and  was  to  be 
worthily  applied  towards  an  educational  and  intellectual  object.  Would  that  all 
e:::  ibitions  could  claim  .such  a  character  !  The  committee  invited  loans  of  such 
objects  as  might  be  fitting  for  such  an  exhibition  ;  and  the  invitation  was  liberally 
icoponded  to.  The  pictures  were  very  numerous,  but  the  machinery  was  also  varied 
ana  interesting,  and  the  result  was  that  a  considerable  sum  waa  reahsed  for  the 
object  primarily  held  in  view. 
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Liverpool,  and  other  towns  in  the  north,  followed  the  example  of  Manchester  and 
Leeds  ;  indeed,  wherever  a  Mechanics'  Institution  has  existed,  there  has  been  an 
incentive  to  such  exhibitions,  not  met  mth  where  no  such  nucleus  of  association 
exists. 

The  order  of  events  now  again  takes  us  across  the  channel.  The  tenth  great 
French  Exposition,  in  1844,  was,  hke  its  predecessors,  exclusively  French, — it  was 
a  display  of  the  industry  of  that  nation  ;  and  no  one  could  glance  around  at  the 
tasteful  and  varied  products  exhibited— at  the  countless  foi-ms  which  metal  and 
wood,  glass  and  porcelain,  fibre  and  sap,  colours  and  chemicals,  were  made  to 
assume— without  feehng  that  such  a  nation  must  perforce  occupy  a  lofty  position 
among  the  industrial  workers  of  Europe. 

The  arrangements  for  this  display  were  on  a  grand  scale — a  scale  which  the 
Trench  know  how  to  adopt  in  most  of  their  pubhc  "demonstrations,"  whether 
warlike  or  peaceful.    A  plot  of  ground  was  appropriated  to  this  purpose  in  the 
Champs  Elysees,  the  Hyde  Park  of  Paris.    This  ground  comprised  an  area  of  more 
than  twenty  thousand  square  yards,  almost  every  inch  of  which  was  crowded  with 
the  fruits  of  French  industry  and  taste.    Each  front  of  the  quadrangular  building 
presented  a  low,  long,  architectural  composition,  simple  enough  in  its  way— pierced 
by  pedimented  windows,  and  having  a  hexastyle  portico  in  the  centre.    Two  or 
three  of  the  competition  drawings  for  the  Hyde  Park  structure,  sent  in  before  the 
Commissioners  had  determined  on  the  adoption  of  Mr.  Paxton's  plan,  and  exhibited 
at  the  rooms  of  the  Institute  of  Civil  Engineers,  bore  considerable  resemblance  to 
the  Paris  stracture  of  1844.    The  grand  entrance  was  on  the  north,  with  a  "Eoyal 
saloon  "  on  the  right,  and  a  "  Jury's  saloon"  on  the  left,  of  the  portico ;  at  the  centre 
of  the  south  side  was  a  private  entrance,  with  rooms  for  the  Directors  of  the  Ex- 
position ;  while  at  the  centre  of  the  east  and  west  sides  were  gates  for  departure. 
A  pahsade  girded  the  whole  building,  at  a  distance  of  several  yards  from  the  walls; 
and  within  this  pahsade  were  a  guard  house,  a  depot  for  the  fire-brigade,  and  clusters 
of  the  coarser  varieties  of  agricultural  implements. 

Such  were  the  external  arrangements  of  the  building,  which,  in  May  1844,  was 
thrown  open  to  the  gaze  of  the  admiring  Parisians.  The  hours  for  the  general 
public  were  between  twelve  and  four  o'clock  each  day;  but  private  admission  was 
obtainable  at  an  earlier  hour  by  means  of  tickets;  and  it  indicated  considerable 
liberahty  of  feehng,  that  any  stranger  who  presented  his  passport  at  the  gate  was 
admitted  to  the  private  view  without  further  introduction.  The  contents  of  the 
building  were  displayed  in  forty  galleries  or  ranges  of  stalls,  the  avenues  between 
which  had  an  aggregate  length  of  more  than  five  miles.  In  the  centre  of  the  whole 
was  a  colossal  statue  of  St.  Louis,  which  served  as  a  sort  of  guide  m  travei;smg  the 
numerous  avenues.  With  a  few  exceptions  here  and  there,  a  pretty  general  system 
of  classification  was  followed  out— the  larger  machinery  and  metal  work  being  in 
the  centre,  the  textile  fabrics  mostly  on  the  south  side,  the  household  furniture  for 
the  most  part  on  the  north  side,  and  the  almost  endless  variety  of  ornamental 
manufactures  on  the  east  and  west.  By  far  the  greater  number  of  the  galleries  ran 
in  ranges  from  east  to  west,  but  those  at  the  ends  extended  north  and  south.  A 
visitor  looking  round  him  from  the  central  statue,  saw  lengthened  avenues  of  metal 
goods  of  all  grades  and  uses,— steam-engines,  fire-engines,  spinning  machinery, 
throwing  machinery,  cutting  and  punching  engines,  mechanical  inventions,  stoves 
and  smiths'  work,  locks  and  keys,  iron  bedsteads,  printing  presses,  jacquard  machi- 
nery zinc  work,  &c.  In  other  places  the  more  fanciful  and  artistic  applications  of 
metal  met  his  view— philosophical  and  mathematical  instruments,  balances,  guns 
and' pistols,  swords  and  bayonets,  bronzes,  clocks  and  watches,  lamps,  cutlery, 
jewellery,  daguerrotype  plates.    The  products  in  which  earths,  minerals,  or  glass 
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bore  a  chief  part,  were  represented  by  mirrors,  cut  glass,  porcelain,  earthenware, 
mai'blc  and  alabaster  work,  stuccoes,  statuary,  &c.  The  textile  or  woven  collection 
Avas  most  diversified — as  any  one  might  expect,  who  knows  how  much  attention  is 
paid  in  France  to  fancy  articles  in  this  department :  here  were  woollen  cloths, 
carpets,  draperies  for  hangings,  mixed  fabrics  of  cotton  and  wool,  calicoes  ;  there 
were  silks,  merinos,  mushns,  velvets;  and  at  other  places  damasks,  shawls,  em- 
broidered goods,  prints,  handkerchiefs,  mousseliue-de-laines,  tapestry,  cachmeres, 
i&c.    It  was  a  remarkable  feature  in  this  section  of  the  exhibition  that  cotton  goods 

 the  plain,  every  day,  serviceable  cotton  goods — bore  but  a  very  humble  share  in 

the  display:  silk  and  wool  gi-eatly  predominated  over  cotton.  There  is  a  deeper 
reason  than  mere  choice  in  this  circumstance:  it  is  typical  of  the  relative  importance 
in  France,  of  different  departments  of  textile  manufacture — in  England  the  strength, 
commercial  if  not  artistic,  hes  in  another  direction.  There  was  not  wanting,  too, 
for  those  whose  curiosity  led  them  to  seek  further  specimens  of  dress,  food  to 
satisfy  the  search :  there  were  felted  goods  and  hair-plaited  goods,  straw  bonnets, 
feathers,  artificial  flowers,  &c.  Chemical  ingenuity  presented  its  perfumery,  its 
soaps  and  candles,  and  its  comestibles.  The  workers  in  wood  supphed  their  pianos, 
organs,  biUiard  tables,  cabinets,  household  furniture  generally,  and  specimens  of 
inlaying;  while  the  printers,  the  bookbinders,  the  paper-makers,  the  umbrella- 
makers,  the  saddlers,  the  coachmakers — all  put  forth  their  claims  to  a  meed  of 
approbation.  The  exposition  was  open  sixty  days;  there  were  3281  exhibitors,  of 
whom  2305  received  honorary  notices  of  one  form  or  other. 

The  late  King  Louis  Phihppe,  whose  eventful  life  has  so  recently  terminated, 
took  a  most  active  part  in  the  planning  of  this  exposition.  It  will  be  a  graceful 
feature  in  the  history  of  "the  past,  when  the  chequered  events  of  his  career  become 
recorded,  that — while  often  engaged  in  the  turmoils  of  political  strife — he  yet  urged 
his  countrymen  to  achieve  the  peaceful  victories  of  industry.  And  when  the  expo- 
sition was  opened,  the  King  spent  several  hours  a  day,  on  many  of  the  days  (Mon- 
days) when  it  was  not  open  to  the  public,  in  a  minute  examination  of  the  con- 
tents, with  a  view  of  ascertaining,  by  the  evidence  of  his  own  eyes,  what  his  subjects 
could  or  could  not  effect  by  the  force  of  their  own  manipulative  talent.  It  is  re- 
corded, too,  that  the  chief  manufacturers  were  recognized  by  the  monarch  aa 
benefactors,  as  the  nobles  of  industry,  and  were  tioated  by  him  accordingly: — 

"  The  King  can  mak'  a  belted  knigbt, 
A  marquis,  dulve,  and  a'  that, 
But  " 

We  need  not  follow  out  Burns's  thought:  a  king  cannot  make  a  manufacturing 
people  ;  but  he  can  give  them  kindly  countenance  in  their  efforts  to  make  them- 
selves such.  And  what  is  graceful  in  a  King,  can  hardly  be  otherwise  in  a  Prince 
Consort. 

It  was  in  May  of  the  next  following  year,  1845,  that  the  great  Free  Trade 
, Bazaar"  was  held  in  Covent  Garden  Theatre;  a  bazaar  which  had  a  bustling  and 
exciting  existence  of  about  twelve  days.  Pity  it  was,  perhaps,  that  such  a  credit- 
able and  honourable  display  should  be  indissolubly  connected  with  a  great  political 
movement,  which  drove  men  into  two  antagonistic  parties,  and  gave  a  party-colouring 
to  an  industrial  developemcnt.  But  whatever  may  be  said  of  national  exhibitions, 
it  can  hardly  be  doubted  that  those  of  an  inter-national  character — such  as  that 
which  is  looked  forward  to  by  all  the  world  in  1851 — are  essentially  dependent  on 
hberal  commercial  principles  for  their  due  carrying  out,  nay,  for  their  very  origin ; 
and  even  if  this  position  were  disputed,  the  industrial  results  of  the  bazaar  may  be 
studied  without  reference  to  any  disputed  commercial  doctrines. 

What,  then,  were  the  aspects  which  the  bazaar  of  1845  presented?  Manufacturers 
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in  various  parts  of  the  conntiy,  favourable  to  those  commercial  views  which  were  enter- 
tained by  the  managers,  sent  up  to  this  Bazaar  the  choicest  productions  of  their  skill. 
The  theatre  was  skilfully  arranged  for  this  occasion.    The  stage,  orchestra,  and.  pit 
were  all  floored  over  to  make  one  large  hall,  while  the  boxes  and  walls  presented  a 
vertical  surface  for  a  gorgeous  display  of  the  products  of  industry.    The  centre  of 
the  vast  area  was  so  fitted  up  with  ranges  of  stalls,  as  to  leave  convenient  avenues 
between  the  stalls  and  the  sides  of  the  building  ;  and  the  stream  of  visitors  was  so 
judiciously  directed,  that  by  following  a  certain  route  eveiy  stall  and  stand  came 
successively  under  the  notice  of  the  eye.    The  visitors  were  admitted  by  the  room 
which  was  then  known  as  the  Shakspere  gallery,  but  which  Mr.  Albano  has  probably 
since  demohshed  in  his  transformation  of  a  temple  of  Shakspere  into  a  temple  oi 
Apollo     From  thence  the  body  of  the  house  was  entered  at  the  back  of  the  pit ; 
and  the  moving  luultitude  passed  round  the  north,  west,  and  south  sides  in  succes- 
sion—emerging at  the  back  of  the  pit,  but  by  a  different  door  from  that  which 
furnished  admittance.    The  extreme  western  end  was  occupied  as  a  refreshment 
room  •  but  all  the  rest  of  the  area  was  appropriated  to  specimens  of  manufactm-e. 
The  arrangement  of  these  specimens  was  striking  and  interesting;  for  each  manu- 
facturing town  had  its  own  stall  or  group  of  stalls.  Every  stall  had  inscribed  over 
or  within  it,  in  characters  which  were  made  to  bear  part  in  the  general  decorauons, 
the  name  of  the  town  to  whose  industrial  products  it  was  set  apart.    Thus  each 
town  told  its  own  tale:  each  made  its  appeal  to  the  spectators  m  a  mode  more 
forcible  than  mere  words  could  do.    The  social  history  of  each  body  of  artisans  was 
written  in  the  display  of  goods  exhibited  in  the  stalls  of  the  towns  to  which  they 
belonged     A  sort  of  industrial  map  of  Britain  was  presented  by  the  whole  assem- 
blage in  which  the  skill  and  labour  and  capital  of  each  town's  population  were 
indicated,  much  as  a  geological  map  exhibits  the  relative  distribution  of  mmeral 

wealth  beneath  the  soil.  ^    ,       ,    ^  •   ^  •  j  j. 

Nor  were  the  great  manufacturing  towns  of  the  north  the  only  foci  ot  mdustiy, 
whose  names  were  inscribed  on  these  walls.  If  Lancashire  had  representatives 
from  Manchester,  Bolton,  Eochdale,  Bury,  Blackburn,  Ashton  Staleybndge  Livei- 
pool,  Lancaster  and  Preston;  if  Yorkshire  were  ^'^Fesented  by  Leeds  HaM^^ 
Bradford,  Huddersfield,  York,  Hull,  Barn  si  ey,  Wakefield  and  Sheffield;  jf  Cheshiie 
sent  its  delegates  from  Warrington  and  Stockp^-t;  so  did  other  parts  of  the  north 
send  their  industrial  products  from  Cailisle,  Newcastle,  Stock  on  &c.  ;  Scotland, 
rom  Edinburgh,  Glasgow,  Dundee,  Paisley,  and  the  far  distant  Shetlands  ;  he  m6. 
land  Counties,  from  the  Potteries,  Northampton,  Dunstable,  Luton,  Dudley,  Ba- 
mL.Lm  Wolverhampton,  Kidderminster,  Leicester,  Coventi-y,  Dei%,  Nottingham, 
Norwich  the  west  from  Swansea,  Exeter,  Bristol,  Coalbrookdale ;  wliile  a  sprinkling 
of  towns  in  the  east  and  south  found  a  few  hives  for  then-  working  bees.  The 
d  splay  of  beautiful  forms' and  colours  was  almost  as  unquestionable  as  the  excel- 
lent of  heTaudy  wor^^  we  say  "  almost  "-for  it  is  well  to  leave  a  loophole  for 
anv  improvements'^  in  the  aesthelic  relations  of  manufacturing  art,  which  our  con- 
tT/enS  neighbour's  may  suggest  to  us  next  year  The 

inferiority  of  English  taste  to  French  taste,  and  the  amoimt  of  difteiencc  diffcience 
there  be  ^^11  never  be  decided  except  by  a  more  extended  and  a  more  direct  com- 
mr  sorthTn  has  yet  been  presented  in  any  one  collection  Our  mamifactiirers 
Tow  the  length  and  breadth  of  the  field  in  which  they  have  to  contend  :  they  know 
in  which  depfrtments  of  industry  they  have  the  reputation  of  akuig  1-  lead  before 
alUhe  world,  and  in  which  they  are  supposed  to  ag  somewhat  behind ;  and  the 
t  me  has  arri;ed  for  them  to  prepare  for  tlie  battle,  armed  with  the  best  of  all 
trpI^:_!!pTrsevem^^^^  -1^^  by  science,  adorned  by  art,  and  quickened  by 
invention. 
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Every  one  who  has  a  moderate  acquaintance  with  the  locahzation  of  manufactures 
in  this  country,  will  form  a  judgment  of  the  kind  of  products  exhibited  m  each 
department  of  the  bazaar.  How  every  combination  of  cotton  fibres  which  ingenuity 
can  devise  were  exhibited  in  the  Lanacashire  sections  ;  how  the  West  Richng  gloried 
in  its  brop'd  cloths  from  Leeds  and  Halifax,  its  merinoes  from  Bradford,  its  many- 
coloured  fancy  cloths  from  Huddersfield,  its  hnens  and  damasks  from  Barnsley,  its 
cutlery  from  Sheffield ;  how  Nottingham  produced  its  bobbin-net  and  its  cotton 
hosieiT  Leicester  its  worsted  hosiery  and  its  warm  lambs'  wool  garments  for 
wmter '  Derby  its  silk  hosieiy,  Coventry  its  ribbons,  and  Norwich  its  shawls  and 
bombazeens  ;  how  North  Staffordshire  was  represented  by  its  exquisite  porcelain, 
and  South  Staffordshire  by  its  countless  varieties  of  useful  articles  in  iron  and  steel, 
Birmingham  by  its  products  in  almost  every  metal  that  has  yet  been  brought  within 
the  range  of  manufacturing  art— aU  this  needs  scarcely  be  told.  Besides  the  ordinary 
products  of  the  workshop  and  the  factory,  there  were  specimens  highly  interesting  for 
the  novelty  which  they  presented.  There  was  a  roU  of  tissue  paper  a  mile  m  length, 
made  from  the  fibres  of  worn-out  coal-pit  ropes  ;  a  tapestry  copy  of  one  of  Land- 
seer's  pictures,  containing  three  quarters  of  a  million  of  stitches ;  bobbin-net  for  ladies' 
di-esses,  with  a  printed  pattern  impressed  on  it ;  horsehair  covers  for  chairs,  damasked 
both  in  pattern  and  in  coloiu- ;  copies  of  the  "  Queen's  Apron,"  made  from  the  wool 
of  an  Alpaca  belongmg  to  her  Majesty  ;  mushn  printed  in  gold  by  the  electro-me- 
tallurgic  process,  &c. 

The  same  year,  1845,  calls  our  attention  to  another  part  of  Europe — one  of  the 
German  states.   Bavaria  has  been  the  first  country  to  provide  a  permanent  building 
for  the  holding  of  Industrial  Exhibitions.    It  was  fittmg  that  a  monarch  who  had 
adorned  Munich  with  such  choice  works  of  art,  who  had  built  such  structures  as 
the  Glyptothek  and  Pinakothek  as  depositories  for  sculptures  and  pictures,  who 
had  fostered  the  genius  of  Von  Klenze  in  architecture,  Schwanthaler  in  sculpture, 
Kaulbach  in  encaustics,  Cornelius  and  Schnorr  in  frescoes — it  was  fitting  that  such 
a  sovereign  should  hold  out  a  hand  of  encouragement  to  industrial  art,  which  pre- 
sents so  much  to,  and  receives  so  much  from,  art  in  its  higher  acceptation. 
Lud^vig  of  Bavaria  will  be  remembered  for  all  this,  when  his  foibles  are  forgotten. 
It  was  in  1845  that  the  building  above  alluded  to  was  finished  ;  and  the  site 
chosen  for  it  was  near  the  Glyptothek — a  neighbourhood  of  good  augury.  The 
sides  of  the  building  are  reheved  from  absolute  plainness  by  ranges  of  pilasters, 
supported  by  a  rusticated  basement,  and  supporting  a  cornice  ;  but  the  spaces 
between  the  pilasters  are  plain  wall,  without  windows.    In  the  centre  of  the  prin- 
cipal front,  towards  the  Konigsplatz  or  King's  Square,  is  a  portico  of  fine  propor- 
tions— octastyle,  Corinthian,  and  elevated  on  a  lofty  flight  of  steps.    The  pediment 
contains  sculptures  from  models  by  Schwanthaler.    In  the  centre  is  an  emblematic 
figure  of  Bavaria  enthroned,  and  surrounded  by  figures  representing  sculpture, 
architecture,  painting,  encaustic  printing,  glass  painting,  metal  casting,  coining  and 
mcdalling.    The  extremities  and  summit  of  the  pediment  exhibit  two  sculptured 
lions  and  a  phoenix.    The  interior  of  the  building  contains  a  vestibule  and  seven 
large  apartments,  lighted  from  the  top  ;  besides  which  there  are  two  rooms  and 
two  corridors  lighted  by  windows.    Below  the  main  suite  of  rooms  are  warcrooms 
for  unpacking  the  articles  sent  for  exhibition,  and  apartments  for  the  officers  of 
the  establishment.     The  area  of  flooring  in  the  exhibition  rooms  is  somewhat 
under  2,000  square  yards — consequently  less  than  one-tenth  of  that  presented  by 
the  Paris  structure  of  1844  ;  the  flooring  is  of  oak,  diversified  into  pattern  by 
pai-quetry.    The  walls  are  tastefully  painted,  in  subdued  colours  ;  the  ceiling  is 
coffered,  and  so  provided  with  skylights  as  to  diffuse  an  equable  light  over  the 
rooms  ;  and  the  roof  is  covered  with  metal.    The  building  is  fitted  for  the  rccep- 
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tion  either  of  works  of  art  or  of .  manufactures.  Tho  first  exhibition  was  of  the 
former  kind  :  comprising  pictures,  drawings,  lithographs,  statues,  busts,  medals, 

"'"'M^lie'S^t-^entei  its  "Exposition  of  Industrial  Art "  in  1846,  under  the 
auspices  of  the  Directors  of  the  School  of  Design  in  that  town,  and  within  the 
3s  of  the  Manchester  Athen^um.    The  Free  Trade  Bazaar,  at  Covent  Garden 
Theatre,  had  had  one  unfavourable  feature  attached  to  it :  m  so  far  a^  it  was  a 
bazaar,  anything  and  everything  was  saleable,  if  purchasers  presented  themselves 
Consequently  many  of  the  stalls  were  emptied  of  their  contents  withm  a  day  or 
two  Ser  the  opening  of  the  assemblage.    The  manufacturers  were  not  by  any 
means  dissatisfied  with  such  a  result ;  while  the  lady  stall-keepers  were  anxious  to 
present  as  favourable  a  cash-balance  as  possible,  in  respect  to  the  object  for  which 
TeyTad  become  amateur  tradeswomen.    It  did  not  foUow  that  this  circumstance 
should  necessarily  and  directly  vitiate  the  advantages  hkely  to  result  from  a 
grouping  togethei-of  the  industry  of  all  England;  because  there  was  a  genei-al 
deshe  to  produce  the  host  in  each  class  ;  but  still  it  had  a  tendency  o  induce  the 
depositors  to  send  a  large  per  centage  of  trinkets  and  mere  oi^aments,  instead  of 
p  Sons  of  a  more  permanent  and  solid  character.    The  French  l^ave  always 
been  averse,  in  their  expositions  of  industry,  to  anythmg  which  may  approach  the 
bazaai  Tyst  m  ;  and  it  is  evident  that  the  real  influence  of  example,  of  honourable 
rivalry  in  the  production  of  exceUence,  ought  at  such  places  to  be  kept  free  from 
any  immediate  alloy  of  bartering  and  commercial  transactions     I  is  to  g^-^WO- 
ducers  an  opportunity  of  learning  from  and  profiting  by  each  other,  and  to  the 
r^st  of  the  wmM  an  opportunity  of  seeing  what  industrial  art  has  m  store  for 
them,  that  the  exhibitions  are  valuable— the  buying  and  selhng  are  to  be  the  Iruits 

1?  nSch^sto  the  specimens  exhibited  bore  immediate  relation  to  the  manu- 
factures of  Lancashii-e,  rather  than  to  the  manufacturing  counties  generally  ;  but 
there  was  a  very 'varied  and  beautiful  collection;  and  the  -h^bitovs  s^-ov^ 
earnestly  to  show  that  a  high  order  of  decorative  art  is  now  exh  bited  by  the 
S^nSa Jturers,  aided  in  part  by  the  instructions  which  Pattern-draughts^ 
from  the  several  Schools  of  Design.    Being  under  the  management  of  the  directm 
of  the  Manchester  School  of  Design,  this  exhibition  was  made  a  means  of  showmg 
the  progress  of  the  pupils  :  many  specimens  produced  by  the  pupils  ^e-g  1  a  ed 
around  the  walls  of  the  exhibition  rooms.    Prizes  were  given,  not  only  for  the 
Tst  designs,  but  also  for  the  best  fabrics  to  which  new  designs  had  been  trans- 
fevred     Ariiongst  the  productions  for  which  prizes  were  awarded  weie  a  six- 
coloured  moussehne-de-laine,  calico-prints  in  a  single  colour  each,  furniture  print, 
or  chintzes,  models  of  flowers  and  natural  objects,  designs  for  a  -colou 
iDrinted  mushn,  &c.     The  miscellaneous  articles  comprised  carpets  ot  smgulai 
reauty  ;  poixel^in  and  pottery  of  every  class-from  the  costliest  tab~^ 
the  humble  but  neatly  formed  vessel  of  earthenware  ;  P^lf  ^'^^^^^ .  • 
ornaments  ;  wood-carvings,  produced  both  by  hand  and  by  machme  ,  fu  n  tuie 
Ld  cabinet  work  ;  Spitalfields  and  other  silk  ^oo^s  ,  hron.^  -^-^ 
glass  manufactures  ;  Paisley  shawls  ;  wool-mosaics  ;  cabinets  ^^^^^^l^^f 
embossed  leather  ;   paper-hangings  ;   caoutchouc  manufactures^c  the 
specimens  exhibited  had  that  kind  of  interest  which  attaches  to  all  attempts  to 
introduce  a  new  manufacture,  a  new  material,  or  a  domestication      E^g^^f^  ^ 
culture  usually  belonging  to  other  countries.    The  specimen  m  question  was  a  iich 
brocade  made  fro^  silk  reared  in  England.    That  silk-worms  a.n  be  fostered  and 
reared  in  England,  is  well  known  to  thousands  who  have  derived  an  innocent  and 
nZc "ve  aLsement  from  the  pursuit ;  and  that  attempts  have  been  made  time 
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...  *  •  tv^^nPA  the  culture  as  a  commercial  enterprise,  is  equally  known 
after  time,  to  introduce  ^^^J^^^^^^^^^^  ^^^^^  attended  to  the  history  of  manufac- 
to  that  smaller  number  «f  ^^^^^"^^^^^^^^  ,  counterpart  to  another  piece  pre- 
turcs.    The  piece  o  ^^^^^  p,esentll  by  Mrs.  Whitby,  a  lady 

sented  to  and  accepted  by  the  queen     t  ^  t.^oduced  the  silk.    This  lady,  with  a 
who  had  reared  the  delicate  creatures  whi  h  P  odu^^^^J^^'^^  ^J' 

motive  and  a  P^— ^^^^^^^^^^^^^^  above  a  thousand 

a  continuous  stvidy  ^^^^^  ^"{J^^^^^  l^^ted  them  in  the  grounds  of  her  estate 

""Y^fnX  The  f^^^^^^^^^  silk-worms  upon  the  Italian  plan;  she 

near  Lymiugton  ,  she        anu  t  ^  apphances  necessary  for 

purchased         "f-^^^^^^^^  pronounced  by  competent 

''^h'ts^  "cl^^thtof  btVwo^^^^^^^  costly  tissues'  This  is  not  the  place  to 
authorities  woithy  o   '^^'"^  ■      i^ave  never  yet  been  commercially  suc- 

chscuss  the  reasons  why  such  of  chmate,  and  other  cii- 

cessful  in  En^and  owing  '^'^^  l^^  l^^^^  expression  of  thanks  to  a 

cumstances  ^/^^t  it  ^«  the  place  ^n^^^^^^  ^^^^^^      ^.^^^.^^  ^^^^^^^ 

lady  who  BO  laudably  mak  s  expenment  Exposition,  that  many  of  the 

sp^imens^of  th.r  ^icest  patterns,  by 

rm  to  lu  themsLsof  Patterns  which  have  been  pi.^^^^^^^^^ 
the  owners  of  larger  establishments.  And  this— not  when  the  pattern  has  had  its 
day  and  remuneiated  its  inventor-but  immediately  on  its  pubhcation  ;  and  being 
?S'  from  aS'c  charges,  they  have  been  able  to  undersell  the  real  owners  of  the 
pattern  ^he  wholesale  dealers,  who  are  the  immediate  pm-chasers  from  the  manu- 
factu notified  in  some  cases  their  determination  not  to  pm^chase  goods  the 
^w  patterns  of  which  had  been  publicly  exhibited  :  on  the  ground  that  the  patterns 
S  be  copied  by  other  printers,  and  sold  to  other  dealers  at  lower  prices.  I 
would  not  be  difficult  to  show  that-even  in  respect  to  hese  minor  manufacturers 
— "  Honesty  is  the  best  policy."  The  bearings  of  legal  protection  on  artistic  and 
mechanical  inventions  are  more  fruitful  in  results  than  many  readers  suppose 

Belgium  came  forward  in  1847,  with  her   "  E^posUzon  de  I  Industne  Beige 
Brussels  became  in  July  of  that  year,  a  centre  of  attraction  to  those  who  wished  to 
witness  the  progress  of  manufacturing  art  in  that  country ;  it  was  the  third  exhibi- 
tion of  the  kind  since  Belgium  became  pohtically  severed  from  Holland  ;  and  it 
received  all  the  eclat  which  the  presence  of  royalty  and  of  official  dignitaries  could 
Kive     None  of  the  ordinary  buildings  of  Brussels  being  large  enough  for  the  occa- 
sion' the  specimens  were  exhibited  in  the  Nouvel  Entrefdt  on  the  quay,  a  large 
square  edifice  connected  with  commercial  matters.    The  building  is  placed  in  close 
viciuac^e  to  the  navigation  system  and  the  railway  system  of  Belgium,  and  nas  thus 
admirable  facihties  for  the  transport  and  admission  of  manufactured  products.  The 
Entrepot  in  its  ordinary  commercial  arrangement,  has  an  open  court  m  the  centre  ; 
but  on  that  occasion  the  court  was  covered  in,  to  form  a  large  middle  hall,  while 
the  surrounding  building  was  laid  out  in  galleries.     Every  available  yard  of  space 
was  occupied.    Upwards  of  one  thousand  persons  or  manufacturing  fii-ms  sent 
specimens  for  exhibition.  .  . 

Some  of  the  towns  of  Belgium  have  been  so  long  celebrated  for  the  exquisite 
specimens  of  workmanship  which  the  lace-makers  arc  able  to  produce,  that  a  dis- 
play of  such  articles  was  naturally  to  be  expected  at  the  Brussels  exhibition.  It 
was  stated  that  on  that  occasion  Brussels  lace  was  exhibited,  made  of  thread  so 
exquisitely  fine,  that  one  pound  weight  of  it  was  worth  3,500  francs — 140Z.  sterling. 
Linen  thread  worth  three  times  its  weight  in  pure  gold  !   This  is  indeed  a  striking 
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exemplification  of  tlie  manner  in  which  labour  imparts  value  to  raw  material.  The 
kce  the  damasked  linens,  the  diapers,  the  table-cloths,  these  were  anaong  the 
cholest  pi^Ictions  exhibited.  As  to  the  Brussels  point-lace  veals  and  robes,  they 
are  so  enormously  costly,  that  none  but  the  wealthy  can  purchase  them.  On  the 
Tcasln  in  question,  an  exquisite  handkerchief,  covered  with  the  nchest  design, 
Ts  exhibited  inade  of  the  costly  thread  just  alluded  to  :  a  thread  so  gossamer- 
Kke  that  a  sinc^le  filament  was  scarcely  visible,  even  when  backed  by  a  blue  ground 
One  sptimenC  a  handkerchief  worked  for  the  Queen  of  Spain,  and  valued  at 
?000  franc""  200^.!  Here  pure  gold  sinks  fairly  beneath  notice,  as  a  standard 
of  comparison  ;  we  might  almost  venture  to  say  that  such  an  application  of  hnen 
threaTl  worth  its  weight  in  diamonds.  Belgium  is  rich  m  various  kinds  of  pottery 
and  porceTl ;  but  in  artistic  taste  she  scarcely  comes  up  to  her  neighbour,  France, 
Those  designs  are  rather  servilely  copied.  Li6ge  is  ski  led  m  metalhc  manufac- 
tures many  of  which  adorned  the  exhibition.  Among  articles  m  glass  were  tables 
an  nch  in'thickness,  exquisitely  veined  or  streaked  in  colours ;  they  pointed  out 
one  of  the  many  novel  applications  for  which  this  beautiful  material  is  adapted. 

As,  in  Englaiid,  the  glass  duties  of  past  years  tended  to  repress  mvention  and 
enterprise  in  that  most  attractive  branch  of  manufacture  ;  as  our  wmdow  duties 
LteTre  both  with  our  freedom  of  ventilation  and  with  the  architecture  of  our 
pr  vate  houses ;  as  our  soap  duties  ofler  a  kind  of  premium  for  unwashed  faces  and 
Swashed  garments  ;  as  our  Insurance  duties  are  a  direct  discouragement  to  pm- 
Tence  and  forethought-so  in  Belgium  certain  fiscal  arrangemen  s  play  sad  haroc 
with  the  free  encouragement  of  manufactures.  An  annual  tax  is  laid  on  all  house- 
d  fui^  tu  e  in  the  form  of  aper  centage  on  the  assessed  value.  The  consequence 
is  that  the  B  Igian  nobleman  spends  his  fortune  rather  on  pictures  and  other  un- 
iaxed  luxuries  than  on  furniture.  This  is  aU  well  for  the  pictures,  and  for  those 
who  paint  them    it  is  all  well  for  those  who  are  employed  in  the  productions  which 

Tscape  the  impost ;  but  it  presses  hard  on  those  f^f^^^^'^^Xi^^t  ^^^ 
expended  on  the  production  of  the  ordinary  km ds  of  household  fmnitme  Most 
of  he  Belgian  houses  are  thus  under-f  arnished :  their  doniestic  accommodations  do 
not  correspond  with  the  wealth  of  the  o.vner :  there  is  baldness  bareness,  cheap- 
n  s  where  S  e  there  might  be  a  fair  exercise  for  the  display  of  the  ever-varied 
p  Xts  of  industry  in  these  departments  of  manufacture.  Inventors,  mecha- 
n  cians  artists,  philosophers-aU  may  combine  to  aid  the  progress  of  manufac- 
Trers/but  unl  ss  goverLents  float  with  the  stream,  there  will  ever  be  a  hmdrance 


In  the  management  of  the  Brussels  exhibition,  encouragement  was  sought  to  be 
given  to  ingenuity  and  talent,  by  awarding  prizes  to  the  most  deserving  exhibitors^ 
Thellicate  task  of  awarding  these  prizes  was  entrusted  to  a  jury,  formed  of  a 
numS  of  scTentific  persons  deputed  by  the  government  ;  they  were  to  examine 
Tthe  articles  displaced,  and  report  on  their  mer^s;  ^^^ov^---^^^^^^^^^^^^ 
m-izes  in  accordance  with  the  report;  and  a  copy  of  the  lepoit  was  oideied  to  be 

e?en  e^^^^^^^  minister  and  consul  of  every  foreign  power.  The  exhibition  days 
veTe  tt  s  arranc^ed-on  Sundays,  Wednesdays  and  Frida>;s  free  admission  was 
Tanted  ^et^^n  the  hours  of  ten  'and  three  ;  on  Mondays  Thursdays  and  Satur- 
days betwel  the  same  hours,  the  admission  was  by  tickets,  for  which  half  a  franc 
Clays,  oecweeii  rp,,_„,i  '  3  the  exhibition  was  open  only  for  the  Commissioners 

::?;riitrpo;.s:- ^^^^       t...    ...o  to 

Wt*  of  the  U«ulines  and  St.  Gertmck.    In  those  er«e»  where  maoufaoturers 

to  „.eat..  e.pe»so  x:^:^:^^^^^ 

1  "  e„,ha^  in  the  lotte., ;  an.  with  the 
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produce  of  those  tickets,  specimens  were  purchased  by  a  managing  committee  

such  works  being  selected  as  were  costly,  rather  for  the  labour  bestowed  uj)on  them 
than  for  the  value  of  the  material. 

We  turn  from  Belgium  to  France.  That  France  should  have  been  able  to 
produce  such  an  Exposition  as  that  of  1849,  after  such  a  year  of  tumult  as  1848, 
speaks  much  for  her  elasticity.  Whether  for  fighting  or  dancing,  for  barricading  or 
manufacturing,  her  children  throw  a  wonderful  amount  of  energy  into  their  jjro- 
ceedings,  and  untiring  ingenuity  in  finding  out  means  for  setting  their  plans  in 
operation. 

The  building  for  the  Exposition  of  1849  occupied  the  same  site  as  that  for  1844, 
between  the  great  avenue  of  the  Champs  Elysees  and  the  river  Seine  ;  but  it  was 
very  much  larger.    It  was  about  675  feet  long,  by  328  wide,  exclusive  of  the  space 
for  the  agricultural  department,  and  covered  an  area  of  240,000  square  feet — about 
one-third  the  area  of  the  building  in  Hyde  Park.    Around  the  four  sides  of  tlie 
building  extended  a  gallery  about  90  feet  wide,  divided  into  two  avenues  by  a 
double  range  of  pilasters ;  the  whole  width  of  gallery  was  so  arranged,  that  there 
were  four  passages  for  visitors,  two  rows  of  manufactured  goods  on  stalls,  two  rows 
placed  against  walls,  and  one  row  between  and  around  the  pilasters.    The  interior 
area  of  the  great  quadrangle  was  crossed  by  two  transverse  galleries,  which  thus  left 
thi-ee  courts ;  one  court  contained  a  beautiful  fountain  and  a  horticultural  collec- 
tion ;  another  had  an  immense  reservoir  ;  and  the  third  contained  specimens  of 
large  metal-work.   In  addition  to  the  main  building  was  a  shed  of  large  dimensions, 
about  300  feet  long  by  100  in  width,  appropriated  to  the  reception  of  agricultural 
implements  and  live  stock — for  it  was  one  feature  of  this  Exposition,  as  compared 
with  its  predecessors,  that  the  skill  of  the  grazier  was  represented  as  well  as  that 
of  the  manufacturer.    The  entire  range  of  buildings  was  constructed  of  wood,  and 
roofed  with  zinc;  the  cost  was  about  16,000^.— the  materials  becoming  the  pro- 
perty of  the  contractors  after  the  termination  of  the  Exposition.    The  number  of 
Exhibitors  was  4,494.  The  display  was  open  to  the  Parisians  for  a  period  of  fifty- 
.•  six  days  ;  and  the  admission  was  gratuitous  on  Mondays,  Wednesdays,  Fridays, 
:  and  Saturdays,  between  the  hours  of  eleven  and  five;  on  Thursdays  the  admission 
'  was  charged  one  franc,  towards  a  fund  for  the  aid  of  the  poor  ;  and  Mondays  were 
;  appropriated  to  the  Jury  who  were,  at  their  leisure,  to  award  the  prizes  for  the 
'  various  articles  exhibited.    At  hours  before  and  after  the  public  exhibition,  on  all 
!the  days,  admission  was  given  by  tickets,  to  learned  foreigners,  distinguished 
!  personages,  representatives  of  the  public  press,  &c. 

In  glancing  over  the  plan  of  the  building,  and  the  arrangement  of  the  manufac- 
tures, as  given  in  Mr.  Wyatt's  Eeport,  the  eye  fails  to  catch  any  very  marked 
system  of  classification,  although  two  systems  have  evidently  been  attempted— the 
topograplacal  and  the  material.  Thus,  on  the  west  side  we  see  "  Parisian"  goods  • 
while  on  vanous  parts  of  the  north  and  south  sides  are  named  the  departments  and 
towns  of  Gard,  Ehone,  Lyons,  Roubaix,  Elboauf,  Haut-Ehin,  Eouen,  Sedan,  Troyes 
Orne,  Isord,  Turcoing,  and  Eheims.  But  the  classification  according  to  the  mate- 
nals  of  manufacture  is  somewhat  more  distinctly  marked,  though  an  arrangement 
according  to       is  also  observable.  We  have,  for  instanci  in  pfetty  near  approxi- 

S  rwoollI;i,r'^"'  ''^  ^"^f^  ^^"^^  goods-from'  coar'se  flannds  and 

thick  woollens  to  gorgeous  ribbons  and  delicate  laces;  in  another  department  are 
miscellaneous  articles  of  dress,  such  as  artificial  flowers,  feathers,  stays  4s,  shoes 
boots,  furrieiy,  hats,  hosiery,  gloves,  &c. ;  musical  instraments  have  a  departm«5 
western  It  ^  7%  articles  of  various  kinds  are  collected  at  the  "  Parisian"  or 

amnrmin  1'*'^'''  j^^^'^^^'^'^'  P«^'°^Iain,  weapons, 

lamps,  pamted  glass,  &c.;  along  the  south  side  are  household  furniture  and  chemi^ 
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n  ■^    XI      n  .f        is  cMeflv  occupied  by  metal  work 
cals,  in  two  gveat  divisions ;  wMe  the  ea.t  ena  . ^^^^^^^.^^ 

aud  machinery.-The  difficulties  ^  ''^'^^l,^  be  read  by  a  glance  at  the 
come,  aud  the-  -venng  balance  find  the  classification 

engraved  plan.    Our  Hyde  i  ai    ^om  difficulties, 
of  their  treasures       ^^^.^^  ^'j'^na^^^^^^^  in  September,  1 849,  was  one  of 

The  Exposition  of  M^^^  Birmingham  naturally  contri- 

a  pecuUarly  interesting  chaa-acter  Birmmgham  can-ies  on  a 

buted  towards  it  more  largely  than  any^^^  ^ 

greater  variety  of  manufactures  t^^a^  ,  ^3     the  same  time  as  the  meet- 

Ihis  industrial  display  was  fi^^^^I^^  S 

ing  of  the  British  of  science  and  art.    It  was  held  at 

Hiode  of  establishing  the  union       ^^^^^^^^^^^^         ,^th  a  long  array  of  exhibition- 

If  regarded  as  a  substitute  for  solid  S^^^  coating  of  costly  metal  on  a  sub- 

Mve^he  bad  character  ofbemgashan^-m^^^  Lprovemit  on  the  silver- 
stratum  of  cheaper  metal ;  ^^^VLTt or  comes  out  at  once  :  both  are  examp  es  of 
plating  of  past  times,  its  true  ^^^YfitTth  sTlver  but  the  electro  process  has  shown 
Latin'g  copper  or  some  other  -^^^^'id  massive  but  clumsy  tea-serviee, 

itself  to  be  far  the  better  of  the  ^  .    ^     ^,ter  and  more  graceful  pro- 

with  its  heavy  style  of  f-^'^^^^^f''!;^^^^^^  is  quite  compatible  with  sound- 

^^^^^T  Ttn'S  S  too,  vi.^,  ,a,ier  .^cM,  Birmingham 

S:ri:l«  aLnces  within^^  „am 
All  the  most  distinguished  ^annfacLUieis  conx  Hai-dman, 
coltction.    Themetal-worlcforc^^^^^  The 
were  strikingly  lUustmtive  of  a  "f^^^^  ^   ^^.^i^g  that  Birmmgham 

castings  in  ^^---/^V'L'  to  a  lev     l^S^  cekbrated  Berhn  ii^n-founders 
has  risen  nearly,  if  not  quite  to  a  ^^\:^\^  ^^^^^^^  ^ere  a  pair  of  richly  cost 
Among  the  specimens  exhibited  m         depait  Maiesty,  and  a  tripod  (in 

^Tesforthe  kzwilliam  ^--^^^llf^""^^^^^ 

Litation  of  one  of  those  ^^^^^J^J  .^^^^.S^^  with  tm-quoise-glass  formed 
elegant  combination  of  ^^-^^^-^^^^^'^^.^^^^^^  which  many  of  our  rcadei^ 

the  material  of  --y, ^If/XciM  ^^^^  Stamped  brass-work 

xBay  have  seen  as  applied  to  fanciful  oinamen^^^^^  furniture;  and  Bir- 

is  now  becoming  extensively  employ  di^^^^^^  ^^^^.^^^  ^Ins 

mingham,  with  great  propriety,  ^/^^^^^^ed  tt^^^  fas  afforded  by  a  series  of  specimens 
art.  An'instructive  foature  m  ^^^^^^t^.'^;  1^^^^^^^^  the  plastic  arts  n 
iu  porcelain  and  pottery,  ^-''"^If^^'^f'^^^^^  drinldng-jugs,  made  in  the 

this  country.  Pnst  ^i:^%\f^:^  ll^ZZl  with  bro^vn  glaze  ;  then  came  a 
time  of  Queen  Ehzabeth,  of  ^^J^  ^^t  later  date  ;  then  several  specimens 

candlestick  and  dr  nking  cups  of  a  s^^^^^^^^  .^^^^^^^      ^  .^^  ^^^^  .  ^hen  a 

of  the  date  of  William  and  Maiy,  S  f  ^^'^^^^  ^^^ae  in  the  time  of  George  IL, 

collection  of  cups,  plates,  tux;eens,  ai  d  othu  art^^^^^^^^^^^      ^^^^^^       .^^^^.^^^^^  , 

with  lig^^t-coloii^d  ornamen  s  in  ^^^^^  '  extensive 

of  the  latter  half  of  the  l^«t  contmy  w  ^^^^^^ 

^^^^^^^^^^ 


AT  HOME  AND  ABROAD,  Xxi 

Wedgwood.    Such  a  serial  collection  as  the  cue  hero  alluded  to  forms  the  best 
history  of  the  department  of  mechanical  art  to  which  it  relates.    The  modern  pro- 
ductions of  the  Staffordshire  Potteries  were  of  course  amply  represented  at  the 
Birmingham  Exposition.    Of  the  miscellaneous  iron  manufactures^  any  one  who 
knows  Birmingham  and  its  industry  may  easily  conceive  how  richly  they  were 
illustrated  on  this  occasion — stoves  and  grates,  fenders  and  fire-furniture,  cast-iron 
glass-frames  and  tables,  hat-holders  and  umbrella-stands,  letter-boxes  and  letter- 
plates,  tea-urns  and  coal-vases,  gas-fittings,  files,  cutlery,  screws,  weighing-machines, 
locks,  keys,  hinges,  tools,  springs,  latches,  wire,  steel  jpens,  gun-barrels — all  that 
iron  can  be  supposed  fitted  to  produce  (and  a  great  deal  that  we  could  hardly 
dream  to  be  made  of  such  a  material)  were  here  displayed.    Engineering  did  not 
fail  to  put  forth  its  claims  to  admiration,  in  steam-engines,  paper-making  machines, 
ticket-marking  machines   for   railways,  Baranowski's  ready-reckoning  machines, 
tube-rolling  machines,  and  a  multitude  of  others.    We  cannot  isass  over  the  men- 
tion of  tubes  and  pii^es.  which  are  made  in  such  incalculable  quantities,  and  of  such 
various  materials,  in  Birmingham,  without  quoting  a  pleasant  scrap  from  the 
Times  relating  to  the  sanitary  merits  of  pipes  : — "  Pipes  ajjpear  to  be  the  order  of 
the  day.    Pipes  to  let  pure  water  in — pipes  to  carry  foul  water  out — pipes  for 
warming,  drainage,  ventilation — pipes  to  bring  in  gas  for  burning — pipes  to  cany 
off  the  products  of  combustion — pipes  to  the  rich  man's  marble  bath-room — pipes 

to  the  poor  man's  brick-paved  kitchen — pipes  for  the  fountains  of  St.  James's  

and  pipes  for  the  stinking  cesspools  of  St.  Giles's.  For  ornament  and  pleasm-e 
— for  economy  and  cleanliness — for  health  and  comfort — for  arresting  conflagration 
and  extinguishing  pestilence — pipes  !  The  whole  sanitary  question,  indeed,  may 
be  regarded  as  little  more  than  a  question  of  pipes." 

The  Birmingham  Exposition  was  entirely  successful.  Nearly  100,000  persons 
visited  it.  Free  tickets  were  granted  to  the  pupils  of  the  School  of  Design,  to 
many  school  children,  and  to  a  large  number  of  work-people.  It  is  an  instructive 
proof  that  most  of  the  visitors  were  busily-employed  persons,  who  could  only 
snatch  an  hour  or  two  to  make  this  pleasant  visit,  that  by  far  the  greater  number 
of  persons  assembled  at  one  time  was  between  sis  and  eight  o'clock  in  the  evening. 

The  Society  of  Arts  has,  within  the  last  two  or  three  years,  done  much  to  foster 
a  spirit  of  generous  emulation  in  productive  industry,  by  forming  collections  of 
manufactures  for  exhibition.  In  1849  there  was  one  such  display,  notable  for  the 
great  beauty  and  variety  of  the  specimens  sent  by  our  leading  manufacturers.  But 
the  year  1850  has  been  marked  by  the  unique  Medicsval  Exhibition,  which  we 
must  not  pass  over  without  a  brief  notice. 

The  Council  solicited  in  all  quarters,  for  the  loan  of  specimens  of  middle-ao'e  art 
and  manufactures,  for  a  limited  period  ;  and  this  request  was  responded  to ''most 
liberally.  Never  before  was  there  such  a  collection  displayed  to  the  British  pubhc 
generally  ;  for  it  contained  the  gems  of  numerous  private  collections.  There  were 
the  most  exquisite  specimens  of  metal  work,  in  casting,  chiselling,  engraving,  chasing 
damascening,  embossing,  and  pouncing  ;  the  metals  being  gold,  silver,  copper,  brass 
pewter,  zinc,  bronze,  iron,  and  steel.  There  were  beautiful  carvings  in  box-wood' 
ivory,  alabaster,  marble,  sardonyx,  jasper,  and  agate.  There  were  enamels  and 
mcrustations  of  the  most  elaborate  description.  There  were  clocks  and  watches 
of  middle-age  workmanship  ;  and  there  were  various  specimens  of  armour  and 
weapons,  notable  for  their  high  finish.  The  porcelain  and  pottery  arts  were  repre- 
sented by  Delia  Robbia  ware,  Majolica  ware,  old  Flemish  stone  ware,  Palissy  ware 
Bdttcher  ware,  and  other  kinds  which  exhibit  artistic  or  manipulative  skill  The 
specimens  of  glass  ware— Greek,  Etruscan,  Roman,  Venetian,  and  early  German- 
were  highly  curious.     Tapestry,  embroidery,  lace,  embossed  leathers,  mosaic— all 
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to  swen  t.e      of  ^^t^j^t^^^t^ 
The  Exhibition  of  Modern  Indus Uy,  ^isplayea^^     ^  ^^^^  ^^^^ 

time,  '^"^^^^^fX^^t'er^riveH^^  B^^awls,  carpets,  papier  rnach6,  marquetcrie, 
oLs,  castings,  carvings  modelhijgs  &^^^^  ^^^^  Industrial  Ex- 

DMin  has  claimed  its  *  .^^^^^^  ^^^^^^^  p,esent  year,  (1850)  a  very  intercstmg 
position.  During  the  month  °  ^  ^l^^^Vexh^^^^^  under  the  auspices  of  the  Royal 
Election  of  manufactured  P-^^^  J^^^^^^^  that  body.  The  house  of  the  Society 
Dublhi  Society,  and  in  ^'^'^ .[^'"''fj^^'^^^  Italian  windo^YS  in  mdth,  and  havmg 
is  a  handsome  structure  with  a  range  o  appropriated  to  the 

a  garden  and  lawn  m  the  reai.  ^  i  the  Agricultural  Museum,  the  Board 
Jeption  of  the  .^f --^^  ^he  L^^^^^^^^^^  the  Schools,  the  six 

Room,  the  Corridor,  the  Hall,  ^^-^^^  there  were  an  iron  house  and  a 

rooms  occupied  as  a  f^^^^^T^^t  wn   t^^'    ^  was  divided  into  sections ; 

every  specimen  was  num- 

tred  by  the  Socie^  is^  ^ J  ^ ^^lli^  t^^ 
good,indeed,  that  we  may  almost  ^S^f^,  f^^^^  It  Lj  be  hoped  that 

Lnaimg  when  the  exhibition  was  biw^^^^^  ^^^^  l^^^,^,^^ 

a  few  copies  of  this  ca  alogue  will  P[^^^^^^^^^^  collections.  It  is  an  octavo 
to  future  catalogue  makers  m  ^'^^f^^^beltSng  are  thW  lithogi-aphed  plans, 
pamphlet  of  about  170  pages     f  ,f  the  building.    Next  comes 

showing  the  exact  ^^^^^^^l^^'^^'fJl'l^^^^^  exhibited,  numbered  in  order 

the  catalogued  enumeration  of  '^^^^^^^      3ent  by  one  contributor  are 

from  1  to  2,850.    In  most  cases  aU  the  BP  cxmcns  y^  ^^^^ 

numbered  consecutively  grouped  ^^^o  ^^^^^^^^^^  .^dress  of  the  contributor  are 
the  catalogue:  where  the  name,  occupation  ^  j^^t  of  contributors' 

given.  Near  the  the  end  of  the  catalogue  -  ^^P^J^^^  table  appropriated  to 
or  exhibitors'  names  ;  with  '^^^^^^^^^^       specimen  which  begins  the 

each  person's  contributions,  and  ,  .^^ified  list  of  the  trades 

display:       it  includes  the  oUowmgh^^^^^^^^  ^j^^^  ^^.^^^^^.^  ^ 

chintzes;  fringe  and  coach        '.  .^^^^f.''^^^^^^  oil-cloth;  mattmg; 

hats  ;  fancy  work  ;  lace  and  embroidery  .  ^^in  lamps  and  lustres  ;  glass  ; 
cabinet-making  ;  picture  frames  ;  ^^^"^f  .  =  metals  ;  electrotypes  ; 

n.arble;  porcelain  and  pottery  ;  watches  «^^J^.]^\^::,3truments  ;  philosophical 

ironwork;  machines  and  engines  foe™  i.^rticultural  implements;  car- 
aud  mathematical  ^"^^-"^^^J:^  ^         W  ^^^^^^^  perfumery; 

tIZ:.  SiSr  ^  Th^"^  — 

specimens  e.h.^cc^^ 
but  by  far  the  larger  number  boie  «^^  Irish  linens  were  fittingly  and 

trial  aits,  especially  m  Ireland.  J^^J  /^^^^^^^^^^  and  gold-tissued  poplins. 


AT  HOME  AND  ABROAD.  ^^[{{ 

it  is  now  an  important  adjunct  to  the  industry  of  the  place.  In  1829  a 
few  young  women  were  taken  over  to  Limerick,  to  teach  this  art  to  various  females 
in  the  humbler  grades  of  society  ;  and  there  are  now  at  least  one  thousand  women 
iind  girls  who  are  earning  at  the  trade  a  living  for  themselves  and  their  families, 
Messrs.  Lambert  and  Bmj,  lace  manufacturers  at  Limerick,  employ  at  the  present 
time  about  four  hundred  hands  in  their  own  establishment. — If  Ireland  and  its  people, 
its  rulers  and  its  agitators,  would  eschew  politics  once  now  and  then,  and  try  to 
find  a  home  for  manufactures  within  that  beautiful  country,  we  should  not  hear  so 
much  of  starvation  and  of  wrangling  as  we  now  do.  The  Limerick  lace-manufac- 
tm-e  is  a  case  in  point ;  and  another  is  furnished  by  the  mushn-embroidery  which 
is  carried  on  so  extensively  in  the  neighbourhood  of  Belfast  and  Goleraine,  where 
there  are  many  thousand  females  employed  at  this  work  by  Glasgow  firms  ;  im- 
mense quantities  of  embroidered  Scotch  muslins  are  woven  in  Scotland,  but 
embroidered  in  Ireland. 

Many  of  the  articles  exhibited  were  said  to  be  "  French  materials,  made  up  in 
Dubhn  ;"  but  many  were  undoubtedly  Irish,  both  in  materials  and  in  manufac-^ 
ture ;  among  which  were  ornamental  articles  made  of  Irish  bog-oak.  There  were 
some  copies  or  imitations  of  Irish  antique  ornaments,  made  from  iron  ore  and  gems 
found  on  the  Marquis  of  Waterford's  estate.  There  were  sets  of  tea-trays,  elaborately 
carved  fire-screens,  and  small  statuettes,  in  Irish  bog-yew.  Many  of  the  exhibitors 
drew  attention  to  the  fact,  that  the  specimens  exhibited  by  them,  belonged  to 
branches  of  manufacture,  which,  though  long  and  familiarly  known  in  England,  are 
yet  new  to  Ireland;  among  such  is  wire-woven  cloth  for  paper-making.  Dr.  Bagot, 
of  Dubhn,  sent  a  few  remarkable  contributions,  interesting  in  an  indirect  manner 
to  manufactures  and  manufacturers.  One  was  a  collection  of  fuel-balls,  used  by 
the  peasantry  of  Tipperary ;  they  are  usually  made  by  women,  who  manufacture 
them  by  mixmg  together  culm  and  yellow  clay  in  proper  proportions,  and,  whilst 
graduaUy  addmg  a  sufficiency  of  water,  work  the  ingredients  into  a  mass  with  their 
bare  feet;  the  mass  is  then  formed  into  balls,  which,  when  dry,  are  ready  to  use  as 
fuel._  Another  contribution  by  Dr.  Bagot  was  a  curious  one,  consisting  of  seven 
specimens  of  "cod-liver  oil,"  procured  from  diff-erent  quarters.  This  oil  is  now 
extensively  employed  on  account  of  its  powerful  medicinal  qualities  ;  and  the  speci- 
mens were  exhibited,  to  shew  how  great  is  the  difficulty  of  knowing  good  from  bad 
quahties,  and  how  much  deception  has  crept  into  this  branch  of  commerce-  they 
were  charged  from  twenty-four  shillings  to  forty-four  shillings  per  gallon,  and  some 
ot  them,  (among  which  was  the  most  costly  specimen),  contained  no  cod-liver  oil 
whatever,  while  others  were  adulterated  with  three-fourths  their  bulk  of  other  and 
commoner  kinds  of  oil. 

It  would  carry  us  into  too  wide  a  field  were  we  to  enter  further  into  the  arrange- 
ment and  con  ents  of  the  Dublin  Exposition.  Suffice  it  to  say  that  maL  of  the 
leading  Enghsh  manufacturers  exhibited  their  strength  in  the  excehence  of  he 
SStr^^^^^^^  and  Roskell  their  costly  works  in  the  precS^  metds 

to     S^^^^^^^^  electro-plate;  the  Copelands,  the  Mii^ 

tons  the  Ridgways,  the  Chamberlains,  their  exquisite  works  in  porcelaiA  •  Houlds- 

oX    VhJ;^^^^^^^^^         f  '  1%-nthine  patent 

tCc;oSxSl^:StJS^S^^^  ^— 

ouufy  tTTwntt"'  '"'^'f '  '''''^'"^  -       1-^th  marked 

r  ISv  Tn  .rT'''"    ^  f''^  ™        Subscription  Rooms  have  been 

mod  If  celling  n^^    T'  Ti\  '^^"^^^  ^  graceful  and  fitting 

mode  of  celebiatmg  the  event  would  bo  by  assembling  together  specimens  of  art 
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offered  for  models,  paintings,  ^^^^a  ^^^^^^^^^^^  the  best  specimen  of  hand- 

Bious  inventions  in  machinery  ^"^l^^^'^Xoidery  ;  the  best  specimen  of  arti- 

made  Honiton  lace  [^''^'^ ^^^''ZTm^V  o^^^^^^  '  °5 

ficial  flowers  or  fnuts  ;  f^J^^^^^^^^  the  waste  lands  of  Dartmoor  ;  and 

any  practicable  method  oi  rendexmg  P^^^^  ^    ,       cm-ative  process.  The 

the  best  mode  of  rendexnng  fi^^-^^^r  fsSO-mostof  the  influent 
exhibition  was  opened  in  ^^r-^'^^^^^l^^^  Z  procession  from  the  Town  Hall 

of  Devonport  and  Plymou  h  P^^^^^^^^^  ^^^^  congratulations  ;  of  the  award  of 

to  the  Mechanics'  Institute  ;  ot  me  si  .^^^^  exhibited  is  it  necessary  to  give 
prizes-we  need  not  speak  ;  ^^'^^J  ^^^.^^^i^,  so  far  as  they  went,  manufac- 
Ly  lengthened  "^^^ v.M  4  to  ^^^^^  architecture  ;  dresses  and  weapons  from 
tures  elsewhere,    ^^^^f;'^^'''^,^^^^^  and  machinery,  in  great  variety  ; 

distant  countries;  models  ^^fJ^^X^eautiful  metal  castings  from  Coalbrook 
xnechanical  implements  o  J^^^         .materials  from  which  the  porcelain 

Dale  ;  specimens  of  porcelain,       of  aU  the  ^^^^^^^^^^^  ^^^.^^^  .  ^^^^^ 

was  made  ;  gutta  percha  ^^^-^^f^'''^^  Devonshire   stone  and  marble  ; 

wood-carvings;  manufactures  n  ^l^^^^  hosiery;  West  of  England  cloths; 
Liinericlc  lace  and  Hoi^^^^^^^  .aried'manufactures,  and  materials 

rVimasks  in  hair-clotn — sucn  wciu  a,  ^ 

^^.ct^es,  which  tl^f  .-^^-^":td  with  an  Institution  for  fostering  the 
As  the  Devonport  Exhibition  was  c^^^^^^^^^^  Sciences;  so,  in 

cause  of  pubHc  education  ^^^V?  ,  H^^^^^^^^^  in  September,  1850.    The  Royal 

like  manxWwas       (^^rmoaU^^^^f^^^^  ^,,vincial  institu- 

Cornwall  Polytechnic  Society  is  ^""^^f^^^^  .  replete  Avith  interest ;  and  its 

Sons  of  this  kind;       ^l^^'^^^f^^  ^J^"":^  ^                           These  Exhi- 

annual  exhibitions  serve  to  mark  -esent  being  the  eighteen  h  of 

bitions  have  continued  for  --^^^^^^^^^^^^^^^  It  Falmouth,  on  the  18th  of 

the  kind.    It  was      ^  m_  the  Polytechnic  ^  ^^.^^^^^^^ 

September  and  three  fol^^lhtT^enin.o  the  Exhibition,  to  award  premiums  and 
society,  met  two  days  before  t^ie  0^^^^"^°  \  ^as  held  at  the  same  time,  m 

prizes  for  the  best  specimens  !^tHisroiy%nd  Eanc^  Work  were  sold,  to  raise 

which  specimens  of  Fme  Art  ^f'^'^l,^^^^^^^  Polytechnic  Hall ;  but  this  bazaar 
a  fund  for  the  purchase  of  the  ^^^^      ^^^^^^^^^^^      ^t  is  scarcely  necessary  to  give 

wholly  distinct  from  he  Ind  stnal  Exh  bx  ^^^^ 
any  detailed  notice  of  the  contents      i    y  ^^^^^^  ^,,,,^g  the 

geLal  character,  to  those  ^^^^^^^^^^J^^^^^^^^^^  working  models  of  the 

present  sketch.    There  were  we  ^ ^ .Wacture ;  there  were  diagrams 
■    Ihole  of  the  machinery  employed  in  ^^^^^  ^^^^^^^^      .^^  ^^^ia;  there  were  improved 
Ind  maps  illustrative  of  ^^^J^^^i^  and  there  were  many 

•    ■  oi  Tnrlustrial  Exhibitions,  in  our  own  country 
Such  is  a  rapid  glance  at  the  ^^of  course  we  do  not  profess  to 

and  on  the  continent,  which  deserv  ^^^VZ^^^^  of  amplitude  be  of  correspond- 
have  enumerated  all  such,  nor  would  ^^^'^^    ^''J  ^  .  ^  foretaste  of  what  may  await 
l:r.ervice.    Enough  ^^^-^^^  t  ^ production  to  a  Cvc.OP.nx.  o. 
him  in  the  busy  year  iB5l,  and  to  seiv 
THK  Industry  of  all  Nations. 
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A'BACUS,  iu  architectoe,  is  the  level  tablet, 
formed  on  the  enriched  capital  of  a  column,  to 
support  the  horizontal  entahlatiu'e. 

A'BACUS,  an  instrument  employed  to  faci- 
litate arithmetical  calculations.  One  variety 
consists  of  a  frame,  traversed  by  stifi"  wires,  on 
which  beads  or  counters  ai'e  strung  so  as  to 
move  easily ;  the  beads  on  the  first  right  hand 
row  are  units,  those  on  the  next  tens,  and  so 
on.  Such  instruments  ai'e  not  now  much  em- 
ployed. 

iVBANDONMENT.  Before  a  person  who 
has  insured  a  ship  or  goods  can  demand  from 
an  insurer  or  undei-writer  the  stipulated  com- 
pensation for  a  total  loss  of  such  ship  or  goods, 
he  must  abandon  or  relinquish  to  the  insm-er 
all  his  interest  in  any  pai-t  of  the  property 
which  may  be  saved. 

ABATTOIE.  An  abattoir,  in  France,  is  a 
slaughter-house,  in  a  form  which  was  first 
adopted  at  Paris  m  1810.  There  are  three  on 
the  north  side  of  Paris,  and  two  on  the  south 
side,  not  far  from  the  barriers,  and  about  two 
miles  from  the  centi-e  of  the  city.  The  cattle 
markets  for  the  supply  of  Paris  are  several 
miles  distant,  and  the  cattle  are  driven  from 
them  roimd  the  exterior  boulevards  to  the 
abattoirs,  and  consequently  do  not  enter  the 
city.  At  one  of  the  abattoirs  eacli  butcher  has 
his  slaughter-house,  a  place  for  keeping  the 
meat,  an  iron  rack  for  fat,  pans  for  melting 
it,  and  a  place  with  convenience  for  giving 
cattle  hay  and  water,  and  where  they  may  be 
kept  before  being  slaughtered.  A  fixed  sum 
is  charged  for  this  accommodation,  and  in 
1843  the  fee  was  6  francs  for  each  ox,  4  francs 
for  a  cow,  2  francs  for  a  calf,  and  10  cents  for 
a  sheep.  The  income  of  the  establishment, 
arismg  from  these  fees,  the  sale  of  manure,  &c., 
was  above  48,000/.  in  1842.  An  inspector  is 
appomted  at  each  abattoir,  and  means  are 
taken  to  prevent  unwholesome  meat  being 
sold.  There  are  slaughter-houses  under  pub- 
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he  regulations  in  most  of  the  continental 
cities  ;  and  those  of  New  York  and  Philadel- 
phia, and  some  other  of  the  cities  of  the 
American  Union,  are,  it  is  said,  placed  on  a 
similar  footing. 

The  great  cattle-market  in  Smithfleld,  for 
the  supply  of  London,  has  existed  above  five 
centitries,  but  the  spot  was  originally  a  piece 
of  waste  ground  beyond  the  city,  instead  of 
being,  as  at  present,  surrounded  by  a  dense 
population.  The  cattle  sold  in  Smithfield 
Mai-ket  amount  annually  to  about  180,000, 
and  the  sheep  to  about  1,500,000,  and  at  least 
this  number  are  annually  slaughtered  -within 
the  Hmits  of  tlie  metropohs.  There  are 
slaughtermen  who  kill  for  other  butchers  fre- 
quently above  a  hundred  head  of  cattle,  and 
perhaps  five  or  six  hundred  sheep,  every  week ; 
many  butchers  kill  for  themselves  to  a  consi- 
derable extent,  and  there  are  few  who  have 
not  accommodation  for  slaughtering  and 
di-essing  a  few  sheep,  either  in  the  cellar  un- 
derneath their  shop,  or  in  the  rear  of  their 
premises.  The  slaughterhouses,  for  sheep, 
in  Newgate  market,  many  of  which  are  in 
cellars,  and  in  Wanvick-laue,  are  close  to 
Newgate-street,  and  -\vithm  a  hundred  and  fifty 
yards  of  Ludgate-street,  two  of  the  great 
thorouglifai-es  of  London.' 

Dm-ing  the  last  few  years  searching  en- 
quiries  have  been  made  respecting  the  i)rac3- 
ticability  of  removing  Smitlifield  mai-ket.  and 
establishing  abattoirs  for  the  metropolis  in  a 
less  crowded  situation.  The  city  authorities, 
who  levy  considerable  tolls  in  the  market, 
have  resisted  all  proposals  for  removing  it  to 
any  place  beyond  tlieir  jurisdiction  ;  and  the 
contest  has  been  (and  still  is)  whether  su(!h  a 
removal,  to  Islington  or  elsewhere,  shall  take 
place;  or  whether  Smithfield  market  itself 
shall  be  enlarged  and  improved.  An  opulent 
projector,  some  years  ago,  expended  upivards 
of  100,000/.  in  tlie  formation  of  a  cattle  moi'ket 
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in  Lower  Islington;  twenty -two  acres  of 
land  were  appropriated;  and  the  market  was 
efficiently  provided  mih  countjug-liouses, 
offices,  sheds,  lairs,  pens,  wells,  and  everytlung 
reqiiisite  for  a  market  suitable  for  twice  as 
many  cattle  as  are  accommodated  at  Smithfield , 
while  plans  were  arranged  for  abattoirs  ad- 
ioinin".  The  market  was  opened  m  lti6o , 
butthisvastschemefailed.fromvariouscauses, 

and  the  ^vell-al■ranged  area  has  ever  smce  re- 
mained whoUy  useless.  To  revive  this  mar- 
ket, is  one  among  many  recent  projects. 

In  1847  a  Committee  of  the  House  of  Com- 
mons enciuired  mto  the  subject  of  Smithfield 
market.     The  evidence  was  published  hut 
mthout  any  report  on  the  part  of  the  Com- 
mittee.  Among  the  items  of  evidence  it  was 
stated  that  the  lai'gest  Smithfield  market-day 
(down  to  the  end  of  1846)  occurred  m  1844  : 
on  one  day  in  that  year  there  were  o,633 
cattle  and  39,920  sheep  exposed  lor  sale  at 
Smithfield.   In  the  voluminous  evidence,  ex 
tending  to  400  pages,  every  part  of  the  sub 
ject  received  much  elucidation,  and  many 
details  were  given  concemLng  the  ahattons  ot 
Paris  ;  but  it  became  afterwards  known  that 
the  Committee  were  too  much  puzzled  by 
conflicting  evidence  to  form  any  decided  opi- 
nion on  the  mam  question  submitted  to  them 
Eai'lyin  the  session  of  1849  Mr.  Maclannon 
moved  for  the  appomtment  of  a  committee 
to  enquu-e  into  the  state  of  Smithfield  market, 
with  a  view  either  to  its  removal  or  its  im- 
provement.   There  was  some  opposition  to 
the  motion ;  but  the  committee  was  eventu- 
aUy  appomted,  and  evidence  wds  taken,  bear- 
ing on  the  subject.   About  the  middle  of  the 
year  the  report  of  the  committee  was  pre- 
sented; in  which  it  was  stated  that  Smithfield 
market,  from  its  deficiency  in  size,  and  Irom 
the  mconvenience  wliich  was  thereby  created, 
ou-ht  to  be  abolished ;  that  the  ai-ea  of  a  new 
market,  its  site  and  locality,  should  be  deter- 
mmed  by  the  authorities  of  the  city  ot  Lon- 
don, or,  if  they  dechned,  by  the  government 
that  of  the  5.1  acres  which  Smithfield  occu- 
pies, 4  acres  should  be  converted  into  a 
pleasant  open  square,  and  the  remammg 
li  acres  devoted  to  a  range  of  handsome 
buildings,  the  rents  of  which  would  proba- 
bly go  far  to  make  up  for  the  loss  of  tolls 
sustained  by  the  corporation.     In  a  long 
debate,  Mr.  Mackinnou  pressed  upon  the  go 
vernment  the  adoption  of  plans  in  conformity 
with  the  report;  but  the  session  passed  away 
TOthout  further  results.  .  . 

In  the  early  part  of  1850  a  commission 
investigated  the  whole  subject,  and  reported 
on  the  propriety  of  removing  the  market 
from  Smithfield ;  but  no  legislative  steps  have 


yet  been  taken;  and  the  city  authorities  are 
still  planning  various  improvements  (to  cost 
500,000/.)  in  the  existing  market.  Whilst  the 
authorities  of  the  City  of  London  are  thus  deU- 
berating  how  they  can  best  presen-e  a  profit- 
able nuisance,  the  city  of  Edinbui-gh  is  building 
an  abattoir,  that  may  be  a  model  to  munici- 
pahties  who  concern  themselves  for  public 
good. 

ABERBROTHWICK,  or  ARBROATH,  is 
a  sea-port  town  in  Eorfarslm-e,  Scotland,  at 
the  mouth  of  the  small  river  Brothock.  The 
principal  manufactm-es  are,  yarn  spun  from 
flax  and  hemp,  canvas,  brown  and  bleached 
linen,  leather,  cast-iron,  and  bone-dust.  ^  In 
the  town  and  suburbs  there  are  16  spinnmg- 
mills,  wMch  are  diiven  by  the  river.  About 
106  vessels  belonged  to  the  port  hi  1849. 
There  is  a  harbour-basin,  faced  with  stone ; 
and  there  are  railways  from  Arbroath  to  For- 
far and  Aberdeen,  and  from  Arbroath  to 
Dundee  and  Perth. 

ABERDEEN  is  situated  on  the  river  Dee, 
Scotland,  Avhere  it  is  discharged  into  the  Ger- 
man Ocean.  Old  Aberdeen  is  on  the  south 
bank :  Neiv  Aberdeen  on  the  north  ;  and  the 
two  together  had,  in  1849,  a  population  of 
about  73,000.  The  hai-bom-  is  spacious,  and 
is  rendered  safe  by  a  pier  of  granite  on  the 
north  side  of  the  Dee,  which  extends  mto  the 
German  Ocean. 

Aberdeen  is  a  place  of  large  trade,  with 
many  manufactm-es  of    cotton,  linen,  and 
woollen;  extensive  u-on-works,  ship-building 
yards,  (some  for  large  steam -vessels,)  and 
manufactm-es  of  most  of  the  ai-ticles  connected 
with  ships  and  ship-building.    The  number 
of  sailing  vessels  registered  at  Aberdeen,  in 
January,  1850,  was  368,  with  a  tonnage  of 
62,234.    There  are  upwards  of  4,000  vessels 
entered  inwards  and  cleared  outvi-ards  annu- 
ally.    There  are  fijie  fleets  of  steamers  to 
London,  Leith,  and  Inverness.    The  foreign 
commerce  is  chiefly  with.  North  America,  the 
East  Indies,  West  Indies,  Mediten-anean,  and 
Baltic.  Several  ships  were  formerly  employed 
in  whale-fishmg,  but  that  ti-ade  has  entii-ely 
ceased.    The  rivers  Dee  and  Don  supply  a 
lai-ge  quantity  of  salmon,  which  oi-e  exported 
to  London  and  elsewhere.   Tlie  value  of  the 
Aberdeen  granite,  shipped  to  London  and 
other  places,  has  sometunes  exceeded  40,000^. 
a  year.    A  granite-polishing  work  has  been 
lately  established. 

ABERDEENSHIRE,  Scotland,  is  cuiefly 
remai-kable,  in  an  industrial  point  of  riew, 
for  the  exhaustless  supply  of  granite  which  it 
yields.  This  granite  is  frequently  found  dis- 
integrated, at  least  in  so  friable  a  state  as  to 
be  easily  dug  into  by  the  pickaxe  and  spade; 


5 


ABIES. 


ABIES. 


0 


yet  large  blocks  of  fine  building  stone  ore  fre- 
quently qnon-ied  in  the  midst  of  a  mass  of 
disintegi-ated  rock.  The  rivers  Dee  and  Don 
supply  large  quantities  of  excellent  salmon. 
The  Aberdeenshire  canal  runs  from  Aberdeen 
to  Inverm-y ;  the  chief  ti-affic  is  in  lime,  coal, 
dung,  bones,  and  bark,  cai-iied  up  ;  and  stone, 
slate,  grain,  and  meal  brought  down.  The 
Aberdeen  railway  only  touches  the  county;  the 
Great  North  of  Scotland  Eailway  (if  con- 
structed) -nill  ti-averse  it.  About  10,000  acres 
of  the  county  are  covered  with  wood,  such  as 
bu'ch,  alder,  poplai',  and  mountain  ash.  The 
planted  woods  are  chiefly  larch  and  Scotch 
firs.  The  fir  timber  of  the  forest  of  Mar  is, 
for  size  and  quaUty,  the  first  in  the  British 
Islands.  The  quantity  of  cultivated  land  is 
but  small. 

The  chief  animals  reared  ai'e  cattle,  sheep, 
and  horses,  considerable  numbers  of  which 
are  despatched  to  London  by  steamers,  which 
may  often  he  seen  a  little  way  below  the 
Tower.  The  cultivation  of  turnips  has  been 
greatly  extended  in  consequence  of  the  facili- 
ties aflTorded  by  steam  navigation  for  conveying 
fat  cattle  to  the  London  market,  and  the  con- 
sequent increase  of  stock. 

ABIES,  is  the  botanical  name  for  the  in- 
valuable genus  of  Fir  trees.  There  are  many 
weU-known  species.  The  Abies  Picea,  or  Sil- 
ver Fir,  is  a  native  of  the  mountains  of  the 
middle  and  south  of  Europe,  in  stony,  diy, 
exposed  situations.  Planks  of  indiflerent 
quality,  on  account  of  their  softness,  are  sawn 
from  its  trunk,  which  also  jdelds  Burgundy 
pi  tell  and  Strasbm'g  turpentine.  Abies  Bal- 
saviea,  the  Balm  of  Gilead  Fir,  is  found  in  the 
cold  parts  of  North  America ;  it  yields  a  clear 
ti'ansparent  greenish-yellow  turpentine,  which 
is  commonly  known  under  the  name  of  Cana- 
dian Balsam.  Abies  Webbiana  is  a  lofty  tree, 
whose  wood  seems  to  be  valuable ;  in  India  it 
is  used  by  plane-makers.  Abies  Canadensis,  or 
Hemlock  Spruce  Fir,  is  a  noble  species,  rising 
to  the  height  of  seventy  or  eighty  feet.  The 
wood  is  of  little  value,  being  neither  sound 
nor  durable:  it  is  chiefly  employed  for  the 
manufacture  of  laths  and  for  coarse  in-door 
work.  The  bark  is  exceedingly  valuable  for 
tanning ;  mixed  with  onk  bark,  it  is  said  to 
be  much  better  than  oak  bai'k  alone.  A  great 
deal  of  the  Essence  of  Sprace  is  extracted 
from  the  shoots  of  this  species.  Abies  exceha, 
the  Nonvay  Spruce  Fir,  is  a  native  of  the 
mountainous  parts  of  the  north  of  Eiu-ope, 
where  it  sometimes  constitutes,  as  in  Nonvay, 
the  principal  timber.  The  wood  is  of  a  white 
colour,  of  a  fine  even  grain,  and  very  durable  ; 
in  the  market  it  is  known  under  the  name  of 
Wliite  or  Christiana  Deal.    Abies  alba,  the 


Wliite  Spmce  Fir,  is  found  in  the  colder  re- 
gions of  North  America.  The  timber  is  of 
inferior  quality.  From  the  fibres  of  the  root, 
macerated  in  water,  the  Canadians  prepare 
the  thread  with  which  they  sew  together  the 
birch  bark  that  forms  their  canoes.  Its  resin 
is  also  used  to  render  the  seams  water-tight. 
The  bai'k  is  said  to  be  occasionally  used  for 
tanning.  Abies  mgm,th.e  Black  or  Eed  S^jruce 
Fir,  is  a  native  of  the  most  inclement  regions 
of  North  America.  From  its  young  branches 
is  extracted  the  Essence  of  Spruce,  so  well 
knoivn  as  a  useful  antiscorbutic  in  long  voy- 
ages. Abies  Douglasii,  the  Douglas  Fir,  is 
found  in  immense  forests  in  North -West 
America.  The  young  branches  have  their 
bark  filled  with  recei^tacles  of  resin,  as  in  the 
Bahn  of  Gilead.  The  timber  is  heavy,  finn, 
of  as  deep  a  colour  as  yew,  -with  very  few  knots, 
and  not  in  the  least  liable  to  wai-p.  Abies 
Larix,  the  common  Larch  Fir,  is  a  native  of 
the  mountains  of  the  middle  of  Europe,  of 
Kussia  and  Sil^eria.  It  grows  -with  great  ra- 
pidity, is  subject  to  very  few  accidents,  trans- 
plants with  little  risk,  and  produces  timber  of 
great  excellence  and  value,  not  only  for  do- 
mestic but  for  naval  purposes.  In  mountainous 
districts  in  Scotland  the  Dukes  of  Athol  have 
planted  it  in  immense  quantities  ;  and  it  ap- 
pears, fi-om  a  report  of  one  of  those  noble- 
men to  the  Horticultural  Society,  that  in  situ- 
ations 1,500  to  1,600  feet  above  the  level  of 
the  sea,  he  has  felled  trees,  eighty  yeai-s  old, 
that  have  each  yielded  six  loads  of  the  finest 
timber.  From  the  boiled  inner  bark,  mixed 
with  rye -flour,  and  afterwards  buried  for  a  few 
hours  in  the  snow,  the  hardy  Siberian  hunters 
prepare  a  sort  of  leaven.  The  bark  is  neai'ly 
as  valuable  to  the  tanner  as  oak-bai-k ;  it  also 
produces  the  substance  called  Venice  Turpen- 
tine, which  flows  in  abundance  when  the 
lower  part  of  the  trunk  of  old  trees  is 
wounded.  A  sort  of  manna,  called  Brianyon 
Manna,  exudes  from  its  leaves  in  the  forni  of 
a  white  fiocculent  substance,  vrhich  finally  be- 
comes concreted  into  small  lumps.  Abies 
Cedriis,  the  Cedar  of  Lebanon  Fir,  grows  in 
Syria  and  the  Taurus.  According  to  Labillai-- 
diere,  a  Frencli  traveller  in  Syria,  the  largest 
of  those  now  remaining  on  Lebanon  is,  at 
least,  9  feet  in  diameter ;  the  trees  ai-e  held 
in  great  veneration.  Abies  Duodura,t\\(i^iicvoA 
Indian  Fir,  is  a  large  tree,  with  a  trunk  aliout 
4  feet  in  diameter.  The  Avood  is  extremely 
durable,  and  so  resinous  that  laths  made  of 
it  are  used  for  candles.  Spars  of  it  liave  been 
taken  out  of  Indian  temples,  known  to  liave 
Ijeen  erected  fromSOO  to  400  years,  uninjured, 
except  in  tliose  parts  which  originally  Avero 
sap-wood.  Mr.  Moorcroft  procured  specimens 
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from  the  starlings  of  a  bridge  in  LadaUi, 
where  it  had  been  exposed  to  the  water  for 
nearly  400  yeai-s.  Mr.  Lambert  says,  that 
its  wood  talies  an  excellent  poUsh,  being  very 
close-grained. 

The  genus  of  resinous  plants  called  Abies, 
which  we  have  thus  described,  comprehends 
many  forest  trees  of  great  importance.  Some  of 
them,  such  as  the  Larch,  the  Noi-way  Spruce, 
the  Silver  Fir,  and  the  Balm  of  Gilead,  ai-e 
raised  in  nurseries  in  the  open  ground,  m 
lai-ge  quantities,  for  the  supply  of  our  planta- 
tions ;  others,  such  as  the  Cedar  of  Lebanon 
and  the  Douglas  Fir,  are  procured  in  much 
less  abundance,  and  ai-e  treated  with  more 
care,  being  usually  kept  in  pots  until  they  are 
finally  committed  to  the  earth  in  the  situation 
they  may  be  subsequently  destined  to  occupy. 

ABINGDON,  in  Berkshu-e,  is  situated  at  the 
junction  of  the  Ock  and  the  Thames.  The 
"trade  consists  of  malting,  hemp-dressing,  and 
sack -cloth  and  sail-cloth  making;  besides 
which  there  are  two  large  clothing  factories. 
The  corn-market  is  large.  Capacious  wharfs 
and  warehouses  have  been  erected  at  the  en- 
trance of  the  AVilts  and  Berks  canal  into  the 
Thames.  The  Oxford  branch  of  the  Great 
Western  Eailway  passes  by  Abingdon,  near 
which  there  is  a  station. 

ABOKI'GINES,  a  term  by  which  we  denote 
the  primitive  inhabitants  of  a  country.  Thus, 
to  take  one  of  the  most  strildng  uistances, 
when  the  contment  and  islands  of  America 
were  discovered,  they  were  fotmd  to  be  inha- 
bited by  various  races  of  people,  of  whose 
immigration  into  those  regions  we  have  no 
historical  accounts.    All  the  tribes,  then,  of 
North  America  may,  for  the  present,  he  con 
sidered  as  aborigines.    But  the  word  abori- 
gmes  has  of  late  come  into  general  use  to 
express  the  natives  of  various  parts  of  the 
world  in  which  Em-opeans  have  settled  ;  but 
it  seems  to  be  limited  or  to  be  nearly  limited 
to  such  natives  as  are  barbarous,  and  do  not 
cultivate  the  ground,  and  have  no  settled  ha- 
bitations.   The  aborigines  of  Australasia  and 
Van  Diemen's  Land  (if  there  are  any  left  in 
Van  Diemen's  Land)  are  so  called  as  being 
savages,  though  the  name  may  he  applied 
with"  equal  propriety  to  cultivators  of  the 
ground.    Some  benevolent  people  suppose 
that  aborigines,  who  are  not  cultivators  of  the 
ground,  may  become  civihzedlike  Eiu-opcans. 
But  it  has  not  yet  been  proved  satisfactorily 
that  this  change  can  be  effected  in  any  large 
numbers ;  and  if  it  can  be  effected  it  is  an 
essential  condition  that  the  aborigines  must 
give  up  their  present  mode  of  life  and  adopt 
that  of  the  settlers.   The  New  Zealanders,  a 
people  of  natural  industry  and  acuteness,  mil 


perhaps  furnish  the  most  striking  example  of 
the  dominant  influence  of  civilization.  But 
such  a  change  is  not  easy :  even  in  the  United 
States  of  North  America  it  has  been  only  par- 
tially effected.    The  wide  expanse  of  country 
between  the  Mississipi  and  the  Atlantic  is  now 
nearly  cleared  of  the  aborigines,  and  the  white 
man,  who  covets  the  possession  of  land,  will 
follow  up  his  ^'icto^y  till  he  has  occupied  every 
portion  of  the  contment  which  he  finds  suit- 
able for  cultivation.    The  red  man  must  be- 
come a  cultivator,  or  he  must  retke  to  places 
where  the  white  man  does  not  think  it  worth 
his  while  to  follow  hun.    The  savage  abori- 
gines do  not  pass  from  what  we  call  barbarism 
to  what  we  caU  civilization  mthout  being  sub- 
jected to  the  force  of  external  circumstances, 
that  is,  the  presence  among  them  of  settlers 
or  conquerors.    There  is  no  more  reason  for 
supposing  that  huntsmen  will  change  their 
mode  of  hfe,  such  as  it  is,  without  being  com- 
pelled, than  that  agricultiu-al  people  will 
change  theirs.    As  contributors  to  the  In- 
dustry of  Nations,  the  aliorigines  of  North 
America  are  important  auxihai-ies  to  the  com- 
mercial sldU  of  the  European.    The  fm-  ti-ade 
is  supported  by  the  hardihood  and  sagacity  of 
the  Indian  hunters  and  trappers.   See  Erm 
Teade. 

ABOUSAMBUL,  or  IPSAMBUL,  a  place 
remarkable  for  containing  two  of  the  most  per- 
fect specimens  of  Egyi^tian  rock-cut  temples 
adorned  with  sculptures.    These  excavations 
are  in  Niibia,  on  the  west  side  of  the  Nile. 
The  smaller  temple  has  on  each  side  of  the 
doorway,   three  standing   colossal  figures, 
about  30  feet  high,  cut  out  of  the  rock  and 
deep  sunk  in  niches,  to  the  back  part  of  which 
they  are  attached  by  a  portion  of  the  rock  that 
has  been  allowed  to  remain.    The  figiu-es 
are  in  a  standing  position,  with  one  foo^  ad- 
vanced, and  looking  towards  the  river.  On 
each  side  of  the  larger  figures  stand  smaller 
ones,  from  four  to  six  feet  high.    The  larger 
temple  has  four  enormous  sittmg  colossi  m 
front,  which  are  the  largest  in  all  Egypt  or 
Nubia.  Each  of  these  flgiu-es  is  25  feet  4  inehe 
across  the  shoulders,  the  face  7  feet  long,  the 
nose  2  feet  8  inches,  the  beard  5  feet  G  inches ; 
the  whole  height  as  it  sits  is  about  50  feet, 
besides  the  cap,  which  is  14  feet  high.  Only 
two  of  these  monsters  are  in  sight ;  the  others 
are  buried  in  the  sand.    Over  the  door  there 
is  a  figure  in  reUef  of  Osiris,  30  feet  high,Avith 
two  colossal  figures,  one  on  each  side  look- 
ing towards  it. 

ABRUZZO.  There  are  in  the  Idngdora  of 
Naples  three  diA-isions  called  respectively 
Abriizzo  Ultra  1,  Ahriizzn  Ulira  2,  and  Almtzzo 
Ultra.  They  contain  togetlier  about  800,000  in- 
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habitants.  Aquila,  the  chief  town  of  Abnizzo 
Ultra  1,  has  manufaotures  of  paper,  stocldngs, 
and  leather.  Tlie  lake  of  Celano  is  in  this 
province.  The  Emperor  Claudius  undertook 
a  great  work  for  the  purpose  of  draining  the 
lake,  or  at  least  preventing  it  from  doing 
damage  by  ovei-flowng.  Claudius  made  a 
canal  3  miles  long,  pai-tly  by  perforating  and 
partly  by  cutting  do^vn  a  mountain  :  it  was 
finished  in  eleven  yeai-s,  30,000  men  having 
been  constantly  employed  thereon. 

The  natives  of  the  highlands  of  Abruzzo 
are  chiefly  employed  in  rearing  and  tending 
sheep,  numerous  flocks  of  which,  after  feeding 
on  the  mountain  pastm-es  during  simmer, 
migrate  to  the  plains  of  Pugha  at  the  approach 
of  Avinter.  The  shepherds  are  generally  ac- 
companied by  their  wives  and  children  in 
these  yearly  migrations  to  and  from  the  moun- 
tains, and  by  their  large  white  dogs,  which 
are  veiy  fierce  to  strangers.  The  sheep's  milk 
is  used  to  make  cheese,  the  wool  is  an  impor- 
tant article  of  trade,  and  the  skins  are  ex- 
ported in  great  quantities  to  the  Levant.  The 
shepherds  also  are  clothed  in  them,  and 
wear  sandals  of  tmtanned  leather,  fastened 
with  small  cords,  round  the  leg.  The  breed 
of  merino  sheep  has  been  introduced  into  the 
Abmzzi.  The  lower  parts  of  the  Abruzzi 
have  a  productive  soil,  and  export  a  conside  • 
rable  amount  of  grain,  oU,  and  almonds  :  they 
also  produce  some  cotton . 

ABUSHIRE,  or  BUSHIRE,  a  sea-port  and 
commercial  town  in  the  province  of  Farsistan, 
Persia,  is  situated  on  the  north-east  coast  of 
the  Persian  Gulf.  Ships  of  about  300  tons  bur- 
then can  lie  in  the  inner  roads  about  six  miles 
north  from  the  tovra,  and  ships  of  larger  biu*- 
then  in  25  feet  of  water,  three  or  foui"  miles 
west  from  the  town.  Abushire  is  the  empo- 
rium of  a  large  commerce  between  the  East 
Indies  and  Persia,  its  merchants  supplying 
almost  all  Persia  with  Indian  commodities  as 
well  as  with  many  of  those  of  Europe,  and  ex- 
porting in  return  the  productions  of  Persia  and 
Turkey  to  the  East  Indies  and  to  Europe.  Of 
the  imports  from  India  the  most  important 
are  indigo,  sugar,  and  spices  ;  of  the  Persian 
exports,  raw  silk  is  the  most  important. 

ABUTMENT,  in  building  and  machineiy, 
is  that  which  receives  the  end  of  and  gives 
support  to  any  thing  having  a  tendency  to 
spread.  The  piers  or  mounds  on  or  against 
which  an  arch  that  is  less  than  a  semicircle, 
or  a  series  of  such  arches,  rests,  are  abut- 
ments ;  while  the  piers  at  the  extremities  of 
a  bridge,  of  whatever  form  its  arch  or  arches 
may  be,  arc  always  termed  its  abutments.  In 
machinery  also  the  word  has  a  similar  mean- 
ing, as  applied  to  a  fixed  point  from  which 


resistance  or  reaction  is  obtained.  Springs, 
whether  used,  as  in  a  watch,  to  impel  machi- 
nery, or,  as  in  the  various  kinds  of  spring- 
balance,  to  measm-e  or  control  force,  must 
liave  their  abutments,  as  also  must  all  ma- 
chines in  which  power  is  transmitted  by  means 
of  screws.  The  name  is  applied  in  carpen- 
try to  a  joint  in  which  the  end  of  one  i^ieco  of 
timber  is  joined  to  the  side  of  another,  so 
that  their  fibres  form  an  angle  with  each 
other. 

ABYSSINIA.  This  African  country  is  an 
elevated  table-land,  lying  between  8°  30'  and 
15°  40'  N.  lat.  and  between  35°  and  43°  E. 
long.  The  north-eastern  edge  of  the  table- 
land is  directed  towards  the  Bed  Sea,  and  is 
from  30  to  CO  miles  from  its  shores  ;  the 
other  or  inland  edges  slope  away  to  a  lower 
level  on  every  side  ;  so  that  if  the  smTOunding 
part  of  Africa  were  covered  with  water  to  the 
depth  of  a  few  hundred  feet,  the  whole  of 
Abyssinia  would  form  an  island.  Though 
Abyssinia  is  situated  between  the  tropics,  its 
productions  rather  resemble  those  of  the  tem- 
perate than  of  the  torrid  zone.  Few  of  the 
grains  of  India  axe  found  here.  The  other 
grains  are  wheat,  barley,  oats,  Indian  corn, 
durrha,  and  tokussa.  There  are  some  small 
plantations  of  coffee  ;  and  cotton  is  grown  in 
the  lower  parts  of  the  country.  Excellent 
grapes  grow  at  the  foot  of  the  rocky  masses 
to  the  east  of  Lake  Zana.  The  domestic  ani- 
mals consist  of  horses,  cattle,  sheep,  goats, 
mules  and  asses.  There  is  also  the  black  sheep, 
which  seems  to  be  peculiar  to  this  region ; 
the  wool  is  of  a  black  colour,  and  about  eigh- 
teen inches  in  length.  The  people  talsie  great 
cai'e  of  these  animals,  lest  they  should  get  too 
fat,  for  then  the  wool  falls  ofl';  they  are 
placed  enframes,  cleaned  everyday  with  water, 
and  fed  Avith  roasted  barley  and  other  food. 
A  skin  of  good  quahty  is  sold  for  a  dollar  and 
upwards,  which  is  a  veiy  large  sum  in  that 
country.  These  skins  are  worn  by  the  warri- 
ors.   Wild  animals  are  very  numerous. 

Gold  has  occasionally  been  found  in  Abys- 
sinia. The  mountains  of  Lasta  are  rich  in 
iron-ore,  which  is  worked,  and  appears  to  be 
of  good  quality.  The  great  salt-plain  which 
hes  between  the  Red  Sea  and  the  table  land 
of  Tigre  belongs  partly  to  the  sovereign  of 
Tigre,  and  immense  quantities  of  rock-salt  are 
annually  taken  from  it  and  imported  to  all 
parts  of  the  country,  as  it  is  not  only  used 
for  culinary  purposes,  but  also  as  currency. 
Large  quantities  of  salt,  taken  from  the  salt 
lake  Assal,  ai-e  annually  imported  into  Shoa, 
as  salt  is  not  found  on  the  table  land.  Sul- 
phur is  found  at  several  places. 

The  Abyssinians  have  made  tolerable  pro- 
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gress  in  manufactures.    The  best  article  is 
tanned  skins,  which  are  used  for  bedding  or 
for  tents  :  an  important  article,  on  accotmt  of 
the  numerous  caravans  which  traverse  the 
country.    Shields  made  of  the  hides  of  ele- 
phants or  rhinoceroses  are  also  good.  Axes 
and  ploughshares,  as  well  as  spear  heads,  are 
made  at  several  places ;  but  knivea,  sword- 
blades,  scissors,  and  razors,  are  only  made  at 
Gondai-  and  at  Kiratza.   At  Gondar  guns 
are  made,  but  only  by  some  Greeks,  not  by 
the  natives.  Large  quantities  of  coarse  cotton- 
cloth  are  made  in  several  pai-ts  of  the  coun- 
try by  women,  and  a  finer  land,  with  a  red  or 
blue  border,  for  the  more  wealthy  classes  of 
society.    The  silk  manufactures  are  limited 
to  some  embroidery,  made  by  Mohammedans 
and  worn  by  their  women,  and  to  blue  strings, 
which  are  worn  on  the  neck  by  all  Chi-istians, 
as  a  mark  of  distinction  from  Mohammedans 
or  heathens.    A  coai-se  stuff  is  made  from  the 
wool  and  hair  of  the  black  sheep  and  goats, 
which  is  also  employed  in  maldng  a  lund  of 
counterpanes.  Coarse  black  pottery  is  made  in 
every  part  of  the  countiy.    Printing  has  not 
yet  been  mtroduced  mto  Abyssinia :  so  that 
the  copying  of  manuscripts  forms  a  distinct 
branch  of  industry. 

Abyssinia  has  no  immediate  intercom'se 
with  seafaring  nations,  but  its  products  are 
carried  either  to  Massowa  on  the  Eed  Sea,  or 
to  Tajurrah  on  the  giUf  of  Aden.    Massowa  is 
the  harbour  of  Tigre  and  Amhara ;  and  Taj- 
urrah the  harboiu-  of  Shoa.    Nearly  all  the 
articles  imported  into  Massowa  go  to  Abyssinia. 
They  comprise  raw  cotton,  pepper,  blue  and 
red  cotton-cloth,  the  threads  of  v/hich  are  un- 
ravelled and  woven  into  the  borders  of  the 
cloths  of  native  manufactm-e,  raw  siUc  dyed 
blue,  white  cambrics,  a  small  quantity  of 
glazed  silks,  and  some  common  velvet,  glass 
pearls,  linen  shirts,  common  red-cloth,  some 
articles  of  glass,  common  razors,  sword-blades, 
spioa  celtica,  small  parcels  of  red  or  green 
morocco  leather,  zinc,  common  Turkish  cai-- 
pets,  bottles  of  a  peculiar  shape,  of  which 
laree  numbers  are  used  in  Abyssinia,  and  a 
large  quantity  of  Persian  tobacco.    The  bulk 
of  the  goods  imported  into  Abyssinia  is  pro- 
bably consumed  there,  but  some  of  them  find 
their  way  into  the  interior  of  Africa  to  sup- 
ply other  countries.    They  are  exchanged 
for  the  produce  of  these  countries  at  B.'iso, 
where  a  market  is  held  weekly  during  the  sea- 
son, wliich  lasts  about  eight  months  m  the 
year.  The  merchants  bring  from  the  southern 
countries  slaves,  ivory,  coffee,  civet,  gold,  cloth, 
iron,  and  cattle. 

ACA'CIA,  a  very  extensive  genus  ot  trees 
or  shrubby  plants,  inhabiting  the  tropical 


parts  of  both  the  Old  and  New  Worid.  Some 
of  the  species  produce  catechu  and  (jnm-arahlc ; 
the  bark  of  others  yields  a  large  quantity  of 
tannin,  Avhich,  in  the  form  of  an  extract,  is 
annually  imported  from  Van  Diemen's  Land  in 
considerable  quantity.    The  catechu  acacia  is 
a  tree  with  a  tolerably  high  and  stout  stem, 
found  in  mountainous  places  in  the  East 
Indies,  especially  in  Bengal  and  Coromandel ; 
its  unripe  pods  and  wood  yield,  by  decoction, 
one  of  the  sorts  of  catechu,  or  terra-japonica,  of 
the  shops,  a  powerfully  astringent  substance, 
formerly  thought  to  be  a  kind  of  earth.  The 
Acacia  Arahica  or  gum-arabic  tree,  is  an  inha- 
bitant of  the  East  Indies,  Ai-abia,  and  Abys- 
sinia, where  it  forms  a  tree  thkteen  or 
fom-teen  feet  high.    This  is  one  of  the  plants 
that  yield  the  useful  substance  caUed  giun- 
arabic,  which  is  prociured  by  wounding  the 
bark ;  after  which  the  sap  runs  out,  and  har- 
dens in  transparent  liunps,  of  various  figures, 
very  similar  to  the  concretions  found  upon 
the  bark  of  the  cheii-y-tree  in  this  country. 
Gum-arabic  is  also  produced  abundantly  by 
some  of  the  species  nearly  related  to  this. 
Gum-senegal  is  the  produce  of  a  distmct 
species  called  Acacia  Senegal,  found  m  Ara  - 
bia and  the  interior  of  Africa.     Prom  this 
tree  axe  said,  by  some,  to  be  procured  the 
pods  called  bahlach  in  the  contmental  drug- 
shops.  ... 

ACANTHUS,  is  the  sculptured  leaf  which  is 
the  distinguishing  chai-acteristic  of  the  capital 
of  the  Corinthian  column.  The  same  leaf, 
however,  is  used  occasionally  in  other  foliated 
capitals,  as  well  as  for  the  enrichment  of  mo- 
dillions,  of  mouldings,  and  of  vases.  This 
ornament,  in  the  Eoman  models,  is  fuller  and 
broader  than  it  is  in  the  Greek. 

ACAPU'LCO,  a  city  and  port  in  the  repub- 
lic of  Mexico,  about  183  miles  S.  S.W.  from  the 
capital;  the  port  is  capable  of  contaimng  500 
ships,  and  is  deep  enough  to  allow  vessels  to  he 
close  to  the  rocks.  The  city  of  Mexico  communi  - 
cates  ^Yith  the  Pacific  by  the  to^vn  of  Acapulco, 
which  once  had  a  considerable  trade,  particu- 
larly with  Manilla.    Under  the  Spanish  do- 
minion a  vessel  of  the  largest  size  used  annu- 
ally to  leave  Acapulco  for  Mamlla  about 
February  or  March,  loaded  with  commodities 
and  specie.    The  vessel  returned  to  Acapulco 
in  August,  carrjang  back  muslins,  printed  cali- 
coes, coarse  cotton  shirts,  porcelain,  Chinese 
jewellery,  &c.    Its  arrival  was  the  signal  for  a 
great  concourse  of  merchants  to  Acapulco,  who 
swelled  the  population  for  the  time  to  about 
0000.  The  commerce  of  the  town  has  however 
since  declined.     The  exports  are  cochineal, 
indigo,  silver,  and  skins.    Acapulco  is  not  far 
from  the  Isthmus  of  Tehuantepec,  one  of  the 
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narrow  tracts  by  which  Centi-al  America  is 
crossed  on  the  route  from  tlie  Athmtic  to  the 
Pacific.  But  tlie  great  commercial  routes  to 
California  lu-euow  (1850)  being  formed  further 
soutliwai-d,  viz.,  a  combined  steam-boat  and 
land-route  Nicai-agua,  and  a  railway  via 
Panama. 

ACCO'EDION,  a  musical  instrument,  which 
was  introduced  into  England  from  Gemiany 
about  the  year  1828.    It  is  in  the  foi-m  of  a 
small  oblong  box.   The  interior  exliibits  a  row 
of  very  small  elastic  metallic  springs,  fixed  at 
one  end  in  a  plate  of  metal,  so  that  they  may 
vibrate  freely.    The  upper  and  lower  parts  of 
the  box  are  united  by  a  folding  apparatus,  or 
bellows,  which  supplies  the  air  required  to  put 
the  springs  mto  ribration ;  and  to  these  the  air 
is  admitted  by  means  of  valves  acted  on  by 
keys,  in  the  manner  of  an  organ.    There  is 
also  a  veiy  simple  contrivance  by  which  a  base 
note,  or  drone,  may  be  added,  at  the  discretion 
of  the  performer.    These  instruments  vaiy  in 
size  and  in  capabilities :  the  compass  of  the 
most  complete  is  from  g,  the  fom-th  space  in 
the  base  staff,  to  e,  the  seventh  additional 
space  above  the  treble,  including  aU  the  semi- 
tones; and  two  or  more  notes  can  be  played 
at  once.    The  Chinese  are  Imown  to  possess  a 
musical  instrument  very  similar  to  this 

ACCKINGTON,  is  one  of  the  seats  of  the 
cotton  manufacture  in  Lancashh-e.  It  has 
grown  up  from  an  insignificant  village  to  a 
to-ivn  of  gi-eat  importance,  in  a  very  few  years 
In  the  middle  of  1850  there  were  ten  extensive 
cotton,  bleach,  dye,  and  print  works;  and  two 
niore  were  m  process  of  establishment.  Two 
of  these  works  belonging  to  Messrs.  Har- 
greaves,  employed  at  that  time  no  fewer  than 
1600  workpeople ;  and  the  whole  ten  estab- 
lishments gave  occupation  to  nearly  3000 
Nothing  Illustrates  more  stiikingly  the  vast- 
ness  of  the  cotton  manufacture,  than  the  rapid 
growth  of  these  Lancashire  towns 

ACCUMULATION  OF  POWER.  In  the 
coinmg  press,  a  vast  accumulation  of  force  is 
obtained  by  means  of  the  fly  wheel:  the  reci- 
procating motion  of  a  piston  connected  mth  a 
steara-engme  communicates,  by  means  of  a 
crank,  a  contmuous  circular  movement  to  the 
fly,  and  at  the  same  time  a  reciprocating  rec- 

^""^^'""^  cylindrical 
shaft    the  stamper)  on  which  the  screw  is 

rer\..'!;ii^f       «f Ay- 
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which  thus  receives  at  once  all  the  motion  ac 
cumulated  in  the  fly  during  an  entire  ZZ- 

of  ™^*^°erymanysuch  examples 

of  accumulation  of  power.  When  aheavybody. 


like  tlio  rammer  of  a  pile-driving  machine 
descends  by  tlie  action  of  gravity  during  a 
certain  time,  and  impinges  on  an  object,  a 
shock  is  produced  immensely  greater  tli'an 
would  result  from  the  mere  pressure  of  the 
body. 

ACER,  the  botanical  name  for  the  difixjrent 
species  of  Maple  trees. 

The  Acer  ohlongim,  or  oval-leaved  maple, 
is  an  evergreen  tree,  of  rapid  growth,  native 
of  the  northern  parts  of  India. 

The  Acer  Icevicjaluni,  or  polished  maple,  is 
found  in  the  woods  of  the  higher  mountains 
of  Nepaul;  its  timber  is  used  by  the  inhabi- 
tants of  Nepaul  for  rafters,  beams,  and  similar 
building  purposes. 

The  Acer  Tartaricum,  or  Tartarian  maple, 
is  an  ornamental  tree,  or  rather  large  bush. 
From  its  keys,  deprived  of  their  wings,  the 
Cahnucks  form,  by  the  aid  of  boiling  water, 
an  astringent  beverage,  which,  mixed  with  an 
abundance  of  milk  and  butter,  forms  a  favou- 
rite article  of  their  chet.  The  wood  is  hai-d 
and  white,  mixed  -with  brownish  veins. 

The  Acer  striatuvi,  or  striped-bark  maple,  is 
a  native  of  North  America.  Its  wood  is  very 
white,  and  is  used  by  the  North  Americans  for 
inlaying  cabinet-work;  its  shoots  afford  food 
to  various  animals,  especially  to  the  moose- 
deer,  in  winter  and  spring,  wlience  it  has  ac- 
quired the  name  of  moose-ivood. 

The  Acer  obtusatum,  the  Neapolitan  maple, 
IS  a  fine  tree,  Avhich  grows  to  a  height  of  about 
40  feet. 

The  Acer  campestre,  the  common  maple,  is 
spread  over  the  greater  part  of  Europe.  In 
England  tliis  is  either  a  bush  or  a  small  tree, 
of  inelegant  appearance ;  and  its  wood  is  of 
little  value,  except  for  the  use  of  the  turner, 
who  makes  it  into  caps,  bowls,  &c.  In  the 
southern  region  of  Caucasus,  we  are  told  by 
Pallas  that  it  becomes  a  tree  of  handsome 
aspect,  ^vlth  a  trunk  as  thick  as  a  man's  body 
and  that  its  wood  is  so  hard  as  to  be  in  request 
for  the  manufactm-e  of  musket-stocks. 

The  Acer  pseudo-pldtmvs,  the  sycamore- 
maple,  flom-ishes  in  middle  and  southern  Eu- 
rope. Although  the  wood  of  this  species  is  not 
particularly  valuable,  being  chiefly  used  for 
coarse  work,  where  lightness  and  touglmess 
are  required,  yet  there  is  scarcely  any  more 
universally  cultivated  for  the  sake  of  the  strik- 
ing effect  it  produces,  wliether  as  a  single  tree 
or  planted  in  avenues,  or  in  masses 

The  Acer  P/atanoides,  tlie  Norway  maple, 
IS  a  fine  tree,  of  North  and  Central  EunL: 
Its  wood  IS  valued  for  turners'  work;  from  its 
ascenchng  sap  a  kind  of  coarse  sugar  has  been 
procured. 

The  Acer  saccharunim,  or  sugar  maple,  grows 


i5  ACETATE, 
abundantly  in  North  America.  Intheautnmn 

the  woods  of  those  countries  axe  l 
crimson  ime  by  the  changing  1^^^^^  '^{^  f  ^ 
suaai-  maple.  The  wood  is  hai'd,  and  has  a 
satiny  "sL,  hut  it  is  readily  attacked  by  xr. 
sects,  and  is  not  of  much  value,  except  when 
its  g^ain  is  accidentally  waved,  and  then  it  is 
\n  leanest  for  the  cabinet-makers.  The  sac- 
chS  mlr  contamed  in  its  -cenchng  sap 

Saple  does  not  generally  succeed 
England,  where  it  is  rarely  seen,  and  where 
even  when  in  health,  it  is  not  more  than  15 

"IcETlm  a  salt  resulting  from  a  combi- 
nation of  acetic  acid  ^vith  an  alkahne,  earthy, 
merUc,  or  vegeto-alkahnebase-fourvarieties 

wh  Si  mav  be  exemphfied  by  tte  acetates  of 
™,  hme,  lead,  and  morpliia.  Although  the 
ac  tates  possess  some  P-perties  in  common 
vet,  from  the  very  -iifferent  na  ure  of  the  r 
bases,  they  are  variously  affected  by  heat 
some  being  merely  evaporated,  and  others 
Slly  decomposed,  at  high  tempera  u.-^ 

The  acetates  are  a  very  important  c  a,s  ot 
comnotmds.  Some  of  them  are  used  m  the 
prSaSon  of  acetic  acid.  The  acetate  of 
aSa  and  the  acetate  of  iron  are  largdy 
emSoyedbycalico-prmters;  and  many  of  the 
S^c  acetates  are  used  also  by  them,  and 

patt  o^Legar,  and  that  te  which  its  pecv^ia 
Sad  valuable  properties  are  omng  is^^° 
cured  first,  by  the  fermentation  of  saccharine 
cureci,  nrbb,  j        .pcondly,  by  tiie  action  of 
or  sugarj'  matter,— seconcuy,  uj  f„,™er 
heat  upon  wood;  the  P^/j , att J 
constituting  vinegar,  and  of  the  latter  i>yio 

'T^::^:  When  certain  vegetable  jji- 
wliich  contain  much  sugai',  such  as  that  of  the 
Irane  are  fermented,  the  sugar  undergoes  the 

cohol  becomes  vmegox    How  tins  s        b  ^  ^ 
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the  usual  property  of  acids  to  redden  vegete- 
ble  blue  colours;  it  combmesmth  the  alkalis, 
earths,  and  metaUic  oxides  to  form  the  salts 
which  are  termed  acetates.  Vinegar  is  purdied 
from  the  sulphuric  acid  and  colounng  matter 
which  it  contains  by  distillation;  but  its  smell 
and  taste  are  then  less  agreeable,  and  it  is 
weaker  than  acetic  acid  otherwise  procured. 
When  vinegar  is  exposed  to  a  low  tempera- 
ture, it  is  principally  the  watery  part  which 

2.' p'yroligneous  Acid.    The  second  method 
of  obtaimng  acetic  acid  is  by  heating  wood,  bs 
the  dried  branches  of  trees,  m  l^ofo^;^"^ 
cylinders,  with  a  proper  an-angement  of  cool^ 
eL,  or  condensers,  and  receivers    Bnch  and 
beech  are  the  best  woods  for  jaeldmg  it.  The 
pyrohgneous  acid  thus  procm-ed  is  of  a  dorK 
bJ^l  colour,  has  a  strong  burnt  acid  smeU, 
?s  vIS^  sour  to  the  taste,  and  acts  strongly  on 
vegetable  blue  colours.   It  contams  a  qnanti^' 
:? tar  and  oily  mattei.  from  ti.ese  i„ 
fied  in  a  considerable  degree,  u^^ 
tnVandafiuther  purification  witiihmec^^^^ 

verts  it  into  a  pji-ohgnite  of  hme.   Thi.  PJ^o 
lisnite,  by  the  chemical  action  of  dilute 
sulphate  of  soda,  produces  acetate  of  soda, 
;tfch  is  a  crystalline  ^alt-  these  g- 

tals  piu-e  acetic  acid  is  produced,  by  exposmg 
them  to  the  action  of  sulphuric  acid,  which 
cSines  with  the  soda  of  the  acetate,  and 

leaves  the  acetic  acid  free.  .^rpserve 
Pvroligneous  acid  is  employed  to  P^esene 
mearand  to  impai-t  to  it  the  smoky  flavour 
ru!ll%btained'bydiTiug.  ^^^^^l^::^^ 
is  used  in  chemical  researches,  and  especiauy 
for  prepTring  various  acetates.  In  aless  pure 
state?t  S  employed  in  the  arts,  for  prepai-mg 
or  sugVof  lead,  acetate  of  copper,  o 
verdigris,  and  acetate  of  alumma,  ^vhich  is 
largely  used  by  calico-printers  as  a  mordaf  ; 

APFTIMETEB  is  the  name  of  a  kind  ol 
hyt' meS -ed  by  the  Excise  authonues  ni 
determming  the  sU-ength  of  vmegar^ 

to-ientine.     It  is  very  mflammable,  and  is 

nSMNZ  Ia^^^^  atBerlin. 
inm^  Sin  18.1,  was  the  author  of  v^.- 
ous  wo4s,  m-itten  in  German,  on  cxpermien- 
Sysic  ,chennsti7,and  agriculture.  Achai  d 
SSever'  chiefly  known  for  his  proposal  to 
extract  sugar  from  beet-root.    Anotiiei  Prus 
Srcheinist,  Max-graff,  had  discovered  the 
px^stence  of  a  certain  poi-tion  of  sugar  m  this 
S  as  eariy  as  1747,  but  <leemed  his  Jscovery 
of  littie  practical  importance.   Acbaid,  on  the 
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oonti'ary,  described  beet-root  as  'one  of  the 
most  bovintiliil  gifts  which  tlio  divine  innnifi- 
ceuco  had  awarded  to  man  upon  the  eartli.' 
The  institute  of  Taris,  in  1800,  honoured  him 
with  a  vote  of  thanks,  but  reported  unfavour- 
ably of  the  practicability  of  his  plan.  Napo- 
leon however,  in  1812,  formed  an  imperial 
manufactory  at  Eambouillet,  when  the  plan  of 
Achard  was  put  in  practice,  and  partly  suc- 
ceeded. Since  then  the  manufactui'e  of  sugai- 
from  beet-root  has  been  cai-ried  on  very  exten- 
sively in  France.  The  manufacture  however 
is  a  forced  one,  and  therefore  of  very  question- 
able policy.    [Beet  :  Sugae.] 

ACHROMATIC.  [Lens.] 

ACIDIMETEE.  By  reversing  the  mode 
of  using  tlje  Alkalimeter,  an  Acidimeter  may 
be  produced,  which  will  determine  the  strength 
of  the  acids  emj^loyed  in  commerce  or  manu- 
factures. [Alkaumetee.] 

ACIDS.  The  acids  are  a  numerous  and 
important  class  of  chemical  bodies.  They  are 
generally  som- ;  usually,  but  not  universally, 
they  have  great  affinity  for  water,  and  are 
readily  soluble  in  it;  they  change  most  vege- 
table blue  colom-s  to  red;  and  they  unite 
readily  ^rith  most  alkalis,  and  with  earthy  and 
metallic  oxides.  Some  are  natural,  some  ar- 
tiflcial,  and  some  both ;  some  ore  gaseous, 
some  hquid,  and  some  solid,  at  common  tem- 
peratm-es  ;  some  are  transparent,  and  others 
coloui-ed;  some  inodorous,  and  others  pun- 
gent ;  some  volatile,  and  others  fixed  ;  so  that 
they  vaiy  greatly,  except  in  the  qualities  first 
named. 

No  simple  or  elementai-y  substance  has  the 
properties  of  an  acid,  and  consequently  all 
acids  are  compounds  of  two  or  more  of  them. 
In  almost  every  case  one  of  these  elements  is 
either  oxygen  or  hydrogen,  producing  the 
oxacids  and  the  hydracids,  the  former  of  which 
are  by  far  the  most  numerous.  In  some  in- 
stances oxygen  gives  rise  to  different  acids  by 
combining  with  the  some  element  in  various 
proportions. 

Acids  occur  in  all  the  kingdoms  of  nature  ; 
the  phosphoric  acids  which  exist  in  bone  are  of 
animal  origin;  the  citric  and  the  oxalic  acids 
are  products  of  vegetation ;  the  chromic  a,nd 
the  arsenic  acid  enter  into  the  composition  of 
certain  minerals  ;  and  many  of  the  acids  are 
derivable  from  two  or  more  of  these  sources, 
and  are  made  by  chemical  agency. 

All  the  acids  which  are  of  any  importance 
in  the  manufacturing  arts,  will  be  found  de- 
scribed under  their  proper  titles. 

ACONITI'NA,  a  vegetable  alkali  which  ex- 
ists in  aconite,  in  combination  with  aconilic 
acid.  It  crystallizes  in  white  grains,  and  is 
inodorous,  but  intensely  bitter  and  acrid.  It 


is  obtained  and  derives  its  name  from  the 
Aconilmn,  or  Wolfs  Bane,  the  poisonous 
properties  of  wliich  are  due  to  the  Aconitina. 
All  the  parts  of  this  plant  are  extremely  acrid, 
especially  the  roots,  which  are  scraped  and 
n^ixed  with  food  to  form  a  bait  for  wolves  and 
other  savage  animals.  According  to  the  ob- 
servations of  Orfila,  the  juice  of  the  leaves  in- 
troduced into  the  stomach  occasions  death  in 
a  short  time  ;  the  root  is  far  more  energetic. 
The  poison  acts  upon  the  nervous  system,  es- 
pecially the  brain,  producing  a  sort  of  frenzy. 
The  use  of  this  dangerous  plant  is  iiow  almost 
entirely  restricted  to  painful  affections  of  the 
nerves,  and  to  rheumatic  complaints.  We  are 
not  aware  that  it  is  employed  in  manufac- 
tures. 

ACORNS  were  in  ancient  days  more  exten- 
sively used  for  food  than  they  are  at  present. 
Acorn  bread  was  much  eaten  both  by  the 
Greeks  and  Romans;  and  our  Saxon  ancestors 
reckoned  mast  or  acorns  as  an  important  part 
of  their  food,  especially  in  years  of  deficient 
harvest.  When  we  find,  in  'Don  Quixote,' 
that  acorns  are  described  as  being  served  after 
the  repast  of  the  goatherd ;  and  that  Teresa 
sends  a  present  of  the  choicest  acorns  she 
could  collect  to  the  duchess,  we  may  reason- 
ably conclude  that  Cervantes  had  in  his 
thoughts  a  custom  well  known  among  his 
counti-ymen.  In  Greece,  Asia  Miuor,  and 
Barbary,  acorns  ai-e  sold  in  the  streets  a.s  food, 
and  are  eaten  both  raw  and  roasted.  The  late 
General  Jackson,  of  the  United  States,  once 
sent  his  ofiicers  an  invitation  to  a  brealcfast  of 
acorns,  at  a  time  when  provisions  were  scanty. 
Tolerably  good  bread  may  be  made  from 
acoms,  when  shelled,  and  especially  if  allowed 
to  germinate  before  being  iised,  so  that  part 
of  the  farina  may  become  converted  into 
sugar ;  some  persons  who  have  tasted  such 
bread  are  of  opinion  that  it  is  very  little  infe- 
rior to  oat  bread.  Acorns,  however,  are  chiefly 
ser\'iceable  in  this  country  as  food  for  swine. 

ACOUSTICS,  a  word  derived  from  the 
Greek,  and  signifying  the  science  of  sound. 
The  only  part  of  this  interesting  science  which 
■will  come  within  the  range  of  our  present 
volume,  is  that  which  determines  the  j)articu- 
lar  mode  of  eliciting  sound  from  the  principal 
musical  instruments ;  for  these  details  we  re- 
fer to  the  names  of  the  instruments  them- 
selves. 

Acoustic  instruments  for  the  relief  of  par- 
tially deaf  persons,  have  been  invented  in  con- 
siderable number.  Dr.  Scott's  Sonifcron.  is  a 
sort  of  bell-shaped  instrument  attached  to  a 
tube.  The  bell,  instead  of  resting  on  its  lai'go 
or  open  end,  is  jslaced  horizontally  on  an 
upright  leg,  on  which  it  revolves.   The  mouth 
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of  the  bell  is  covered  mth  a  perforated  metal-  ^ 
lie  plate;  and  the  interior  of  tlie  bell  is  1 
grooved  with  spiral  channels.    A  pipe  ot  i 
caoutchouc  or  gutta  percha  is  attached  to  the 
hell,  and  is  connected  at  the  other  end  with  a  : 
smaU  ivory  eai--piece.    AVhen  a  person  who  is  ; 
hard  of  heai-ing  wishes  to  take  part  in  conver- 
sation ai-ound  a  table,  the  beU  is  brought  op- 
posite the  mouth  of  the  spealcer,  and  the 
hearer  places  the  ivory  piece  to  his  ear.  It 
does  not  differ  from  other  acoustic  tubes  m  its 
principle,  but  in  its  apphcabiUly  to  many  per- 
sons seated  at  the  same  table,  and  at  any 
distance  from,  the  one  who  is  to  be  primanly 
benefitted  by  the  invention.   [Eak  Trumpet] . 

ACRE,  a  measure  of  land,  of  different  value 
in  the  different  parts  of  the  United  Kingdom. 
When  mentioned  generally,  the  statute  or 
English  acre  is  to  be  understood.  A  square 
wliose  side  is  22  yards  long  is  the  tenth  part 
of  an  acre,  which  therefore  contains  22  X  22  X 
10,  or  4840  square  yards.  The  chain  with 
which  land  is  measured  is  22  yards  long  ;  so 
that  ten  square  chains  are  one  acre.  This 
measure  is  divided  into  4  roods,  each  rood 
into  40  perches,  so  that  each  perch  contains 
30\  square  yards.    Thus  : — 

Sideofequi- 
„     ^  Jjquare   ygig^t  squares 

Acra      Rood.      Perch.         yards.  yards. 

1    »v=    4    =^    160    =   4840  69.5701 
1    =     40   =   1210  34.7851 
1    =       301  5.5 
The  Irish  acre  is  larger  than  the  English, 
121  Irish  acres  being  very  nearly  equivalent 
to  19G  Enghsh  acres.    The  Scottish  acre  is 
also  larger  than  the  English,  48  Scottish  acres 
being  equal  to  6 1  Enghsh  acres.  The  Enghsh 
statute  acre  is  used  in  the  United  States  of 
North  x\merica. 

The  Arpent  is  the  French  square  measure 
which  most  nearly  corresponds  with  the  En- 
ghsh acre,  an  arpent  containing  4028.9  square 
yards. 

ACTINO'METER  is  an  instrument  em 
ployed  for  the  pmi^ose  of  ascertaining  the  in- 
tensity of  heat  in  the  direct  rays  of  the  sun. 
It  consists  of  a  liollow  cylinder  of  glass,  con- 
taining a  blue  solution  of  sulphate  of  copper, 
with  apparatus  for  measuring  the  expansion 
of  the  liquid  under  the  influence  of  the  sun's 
heat.  In  the  hands  of  its  inventor,  Sm  J. 
Eerschel,  this  instrument  has  proved  highly 
useful  in  determining  the  quantity  of  solar 
heat  which  is  absorbed  in  passing  through 
difi'erent  strata  of  tbe  atmospliere.  It  may 
also  be  employed  to  determine  the  diminution 
of  lieat  which  takes  place  dm-ing  eclipses  of 
the  sun.  It  has  not  yet  been  employed  in  the 
arts  ;  but  when  wo  consider  the  i-emarkablc 
phenomena  of  Photography,  it  will  appear 


very  probable  that  the  Actinometer  is  destined 
to  take  part  in  many  delicate  chemical  opera- 
tions. 

A'DAMANT,  a  word  now  seldom  employed 
as  a  scientific  term,  but  used  chiefly  as  a 
poetical  expression  synonymous  vnlh.  diamond, 
or  as  descriptive  of  some  other  extremely  hard 
substance.    In  1849  M.  Dufresnoy  exhibited 
before  the  Paiis  Academy  of  Sciences,  a  few 
pieces  of  adamant  so  extremely  hai-d,  as  to  be 
able  to  pohsh  the  diamond.    They  were  con- 
sidered to  bear  the  same  relation  to  diamond, 
which  emery  does  to  corundum.    They  were 
met  with  in  the  same  aUmial  formation 
whence  Brazihan  diamonds  are  usually  pro- 
cured.    The  largest  piece  obtained  weighed 
about  GO  grains.    Its  edges  were  rounded  by 
long-continued  friction  ;   and  it  presented  a 
shghtly  brownish  duh  black  colour.  When 
viewed  with  a  microscope,  it  appeared  riddled 
yvith  small  cavities,  which  separated  very  small 
uTegular  laminse,  shghtly  translucent  and 
mdesceut.    It  cut  glass  readily,  and  scratched 
quartz  and  topaz.   Its  density  was  rather  more 
than  three  times  that  of  water,  about  the  same 
as  that  of  the  diamond.    The  smaller  speci- 
mens retained  their  aspect,  hardness,  and 
weight,  after  long  calcination  at  a  bright  red 
heat  in  a  covered  crucible.    On  analysis,  it 
was  found  that  this  adamant  contams  from 
96.8  to  99.8  per  cent  of  pure  carbon :  the 
small  remainder  consistuig  of  vegetable  ash. 

ADAMANTINE  SPAR  is  one  of  the  many 
varieties  of  Corundum  or  Emery,  from  which 
it  differs  much  in  quahty,  but  Httle  in  compo- 
sition. [Corundum.] 

ADELAIDE,  is  becoming  a  commercial  city 
of  much  importance.  It  is  the  capital  of  the 
Colony  of  South  Austraha,  and  is  built  on  the 
river  Torrens.  Port  Adelaide,  at  the  mouth 
of  the  river,  seven  mdes  distant  from  the  town, 
is  a  fine  and  capacious  harbom-,  well  situated 
in  respect  to  the  prevailing  -svmds.  At  the 
present  time  (1850)  a  railway  is  being  formed 
from  Adelaide  to  Port  Adelaide.  Neai-ly 
14,000  emigrants  landed  at  Adelaide  in  the 
four  years  1844-7,  and  the  number  has  since 
still  more  lai-gely  increased. 

The  discovery  of  no  fewer  than  seventy  rich 
copper  mines  hi  South  Austraha  is  tending  to 
malve  Adelaide  an  important  place  of  ship- 
ment ;  while  the  wool-trade  is  also  advancing 
'  with  great  rapidity.   Adelaide  was,  in  1845, 
made  a  free  port  to  the  ships  of  all  nations. 
The  imports  in  the  year  ending  April  1849, 
were  valued  at  471,556/.,  and  the  exports  at 
'  485,951/. ;  112,338  tons  of  shipping  entered 
;  inward  and  outward  ;  10,000  tons  of  copper 
■  ore,  and  19,000  cwt.  of  wool,  were  exported. 
ADEN,  a  town  and  harbour  on  the  soutliern 
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shores  of  Arabia,  in  the  province  of  Yemen. 
Before  the  British  took  possession  of  it,  Aden 
was  an  ill-siipplied  miserable  place,  consisting 
of  a  small  number  of  mud  huts  covered  with 
mats,  and  containing  about  600  inhabitants. 
At  present  it  is  a  flourishing  place  of  trade, 
containing  from  20,000  to  25,000  inhabitants, 
slu-rounded  vdih  gardens  and  orchai-ds,  in 
which  all  the  necessaries  of  life  may  be  had  at 
a  moderate  price.  The  British  took  possession 
of  Aden  in  1840,  when  a  steam-boat  navigation 
was  established  between  Bombay  and  Suez, 
for  which  Aden  seizes  as  a  central  depot. 
There  are  about  a  dozen  steam-vessels  engaged 
on  this  maO.  route  ;  and  if  the  present  discus- 
sions (1850)  concerning  the  Australian  mail 
should  result  in  the  Singapore  route  being 
chosen,  Aden  vnll  become  a  stiU  more  impor- 
tant place.  Since  the  occupation  of  Aden  by 
the  British,  its  trade  with  the  surrounding 
countries  has  increased,  and  a  number  of 
Banians,  Pai'sees,  and  other  merchants  have 
settled  there.  It  is  expected  that  the  whole 
commerce  of  the  Eed  Sea,  and  especially  that 
of  Yemen  and  Hadramaut  will  soon  be  trans  • 
ferred  to  Aden.  The  exports  of  British  manu- 
factures thither  in  1849  amounted  to  14,564Z. 

ADHESION,  is  the  property  by  which  two 
solids,  a  solid  and  a  fluid,  two  solids  and  an 
interposed  fluid,  or  two  fluids,  remain  attached 
to  each  other  when  their  surfaces  are  brought 
into  contact.  It  is  a  property  of  much  im- 
portance in  machinery,  since  friction  depends 
upon  it  to  a  considerable  extent.  M.  Guyton 
de  Morveau  found  by  direct  experiments,  that 
when  the  sm-faces  of  plates  of  different 
metals  were  placed  in  contact  vnth.  the  sui'face 
of  merciuy,  the  weights  required  to  separate 
them  from  the  fluid  were  as  stated  in  the  fol- 
lowing table  (the  metals  were  pure,  the  plates 
circular,  one  inch  diameter,  and  of  equal 
thicknesses)  : — 


Grains. 

Grains. 

Gold  .  . 

.  446 

Zinc    .  . 

.  204 

Silver  .  . 

.  429 

Copper 

.  142 

Tin    .  . 

.  418 

Antimony 

.  126 

Lead  .  . 

.  397 

Iron    .  . 

.  115 

Bismuth  . 

.  372 

Cobalt  . 

8 

Platina  . 

.  282 

Mr.  Bevan  has  given  a  table  of  the  adhesion, 
&c.  of  different  kinds  of  nails  when  driven  into 
di-y  Christiana  deal ;  in  this  table  it  appears 
that  a  sixpenny  nail,  73  to  the  lb.,  2J  inches 
long,  forced  IJ  inches  into  the  wood,  required 
327  lbs.  weight  to  extract  it ;  tlie  percussive 
force  required  to  drive  the  sixpenny  nail  to 
the  depth  of  one  inch  and  a-half  into  the  dry 
deal,  with  a  cast-iron  weight  of  6-275  lbs.,  was 
four  blows  or  strokes  falling  freely,  the  space 
of  12  inches,  and  the  steady  pressure  to  pro- 


duce the  same  effect  was  400  lbs.  With 
different  kinds  of  timber  the  results  varied 
greatly,  and  Mr.  Bevan  concludes  that  a  six- 
penny nail  driven  two  inches  into  dry  oak, 
would  require  a  force  of  more  than  half  a  ton 
to  extract  it  by  steady  pressiu'e.  Mr.  Bevan 
has  also  determined  the  force  required  to 
draw  screws  out  of  different  kinds  of  wood ; 
the  screws  used  were  about  two  inches  in 
length,  .22  diameter  at  the  exterior  of  the 
threads,  .15  diameter  at  the  bottom,  the  depth 
of  the  worm  or  thread  being  .035,  and  the 
number  of  threads  in  one  inch  12.  These 
screws  were  j)assed  through  pieces  of  wood, 
exactly  half  an  inch  in  thickness,  and  drawn 
out  from  the  following  dry  woods  by  the  an- 
nexed weights :  beech  460  lbs.,  another  spe- 
cimen 790  lbs.,  ash  790  lbs.,  oak  760  lbs.,  ma- 
hogany 770  lbs.,  elm  655  lbs.,  sycamore  830 
lbs.  The  force  required  to  draw  similar 
screws  out  of  deal  and  the  softer  Avoods,  was 
about  half  the  above. 

ADIPOCIEE,  a  substance  of  a  peculiar 
natm-e,  being  intermediate  between  fat  and 
wax,  and  bearing  a  close  resemblance  to 
spermaceti.  In  1786,  Fourcroy  had  the  op- 
portunity of  observing  an  accumulation  of 
adipocire  on  a  scale  of  prodigious  extent,  under 
circumstances  of  a  peculiar  natm-e,  which  are 
highly  curious.  There  was  in  Paris  an  im- 
mense biuial-ground,  called  La  Cimetifere  des 
Innocens.  This  place  had  been  the  receptacle 
of  the  dead  for  a  considerable  part  of  the 
population  of  Paris  for  several  centimes.  On 
account  of  some  improvements  in  the  neigh- 
bourhood it  was  determined  to  remove  this 
cemetery.  The  number  of  burials  in  this 
place  had  amounted  to  some  thousands  an- 
nually. The  bodies  were  deposited  in  pits  or 
trenches  about  thirty  feet  deep  ;  each  pit  was 
capable  of  holding  from  twelve  to  fifteen 
thousand  bodies  ;  and  as  the  pits  became  full 
they  were  covered  with  a  few  feet  of  earth. 
The  extent  of  the  whole  area  was  about  seven 
thousand  square  yards,  and  this  space  became 
at  last  occupied  by  a  mass  which  consisted  al- 
most entirely  of  animal  matter,  rising  several 
feet  above  the  general  level  of  the  soil.  Sci- 
entific men  were  especially  charged  by  the 
government  to  direct  the  precautions  reqtiisite 
for  securing  the  health  of  the  worianen  in  I'e- 
moving  this  immense  mass  of  puti-efying 
animal  matter.  When  the  bodies  were  ex- 
posed to  the  light  of  day,  the  linen  which  had 
covered  them  was  slightly  adherent  to  tlie 
bodies  ;  beneath  the  linen  was  found  nothing 
but  irregular  masses  of  a  soft  ductile  matter 
of  a  gray-white  colour,  resembling  common 
white  cheese,  the  resemblance  being  more 
striliing  from  the  prints  which  the  threads 
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of  the  linen  liacl  made  upon  its  surface.  Tlie 
bones,  which  were  surrounded  hy  this  matter, 
had  no  sohdity,  hut  were  readily  broken  by 
sudden  pressure.  The  head  was  envu'oned 
\vith  this  pecnUar  matter;  the  face  Avas  no 
longer  distinguishable ;  the  mouth  was  dis- 
organized;  no  ti-ace  remained  of  the  vis- 
cera of  the  thorax  and  abdomen,  which 
were  all  confused  together,  and  converted  into 
this  fatty  matter ;  and  this  was  also  invariably 
the  case  Avith  the  brain.  None  of  this  ma,tter 
was  foimd  in  bodies  isolated  from  each  other, 
but  only  in  those  accumulated  in  the  common 
graves.  Erom  various  observations  it  was 
found  that  this  fatty  matter  was  capable  of 
endm-ing  in  these  bmying-places  for  tlurty  or 
forty  years,  but  that  ulthuately  it  became  cor- 
rupted and  was  dissipated. 

The  substance  thus  presented  for  examina- 
tion under  such  remarkable  circumstances,  is 
considered  by  M.  Fourcroy  as  an  ammoniacal 
soap,  formed  of  a  pecuhar  oil  combined  Avith 
ammonia.  It  melts  at  about  180°  Eahr. ;  by 
a  strong  heat  it  is  decomposed  with  the  solu- 
tion of  ammonia.  There  would  of  course  be 
something  repugnant  in  using  such  materials 
in  manufactures  ;  but  French  and  German 
chemists  have  made  attempts  to  convert  the 
dead  bodies  of  cattle  into  adipocu-e,  for  candle 
and  soap-maldng.  It  is,  however,  found  that 
adipocire  proceeds  solely  from  the  pre-existing 
fat  of  the  dead  body,  and  not  from  the  flesh 
and  cartUeges  ;  and  the  attempts  to  produce 
adipocire  artificially  have  not  been  commer 
cially  successful. 

ADIPOSE  SUBSTANCE,  or  fat,  is  an 
animal  oil,  which  resembles,  in  its  essential 
properties,  the  vegetable  oils.    It  is  wholly 
inorganic,  though  contained  in  an  organized 
tissue.    It  varies  in  its  consistence,  or  rather 
in  the  temperatiu-e  at  which  it  becomes  solid. 
In  general,  it  forms  a  pretty  firm  solid,  con- 
stituting suet,  which,  when  divested  of  the 
membrane  m  which  it  is  contained,  is  caUed 
tallow  ;  but  there  are  animals  in  Avhich,  at  the 
ordinary  temperature  of  the  atmosphere,  it  al- 
ways remains  fluid,  as  in  the  cetacea.    At  the 
temperatm-e  of  the  human  body,  it  is  fluid.  It 
consists  of  two  substances  which  are  capable 
of  being  separated  from  each  other,  and  ob- 
tained in  a  distinct  form.  Of  these  substances, 
one,  at  the  ordinaiy  temperature  of  the  atmos- 
phere, is  solid  ;  the  other  fluid.    Stearine,  the 
soUd  portion  of  fat,  is  a  substance  colourless, 
tasteless,  nearly  inodorous,  soluble  in  alcohol 
separable  from  tliis  solution  in  the  foi-m  of 
smaU  silky  needles,  and  preserving  its  solidity 
at  a  temperature  of  99°  Fahrenheit.  Ekiino, 
the  oUy  principle  of  fat,  is  fluid  at  tlie  tempe- 
rature of  60°  Fahrenheit ;  it  is  of  a  yellow 


colour,  Avithout  odour,  lighter  than  water,  its 
specific  gravity  being  0.918,  and  easily  soluble 
in  alcohol.  Fat  is  the  chief  ingredient  in  se- 
veral important  manufactures,  especially  Can- 
dles and  Soap  ;  to  which  ailicles,  and  to 
Tallow,  it  may  suffice  here  to  refer. 

ADIT,  or  DELFT,  is  the  hoiizontal  passage 
which  gives  entrance  to  some  mines.  [Mining.] 
ADJUTAGE,  or  AJUTAGE,  is  a  name 
given  to  a  tube,  generally  not  exceeding  a  few 
inches  in  length,  which  may  be  appUed  to  a 
vessel  or  reservoir,  in  order  to  facihtate  the 
discharge  of  a  fluid  from  such  vessel. 

ADEIANO'PLE,  the  second  city  in  Em-o- 
pean  Turkey,  is  in  the  province  of  Romania 
or  Eumeha,  135  miles  N.  W.  of  Constantino- 
ple. An  aqueduct  supphes  the  baths,  mosques, 
and  fountains  mth  water.  The  manufactm-es 
of  Adrianople  are  silk,  woollen,  and  cotton 
stufi"s  ;  it  has  also  establishments  for  dyeing, 
and  distilhng  rose-water  and  other  perfumes. 

ADRIATIC  SEA,  sometimes  called  the 
Gulf  of  Venice,  is  a  large  bay  of  the  Mediter- 
ranean, between  Italy  and  Tui-key.  The  na- 
vigation is  easy  and  safe,  the  numerous  islands 
on  the  Dalmatian  coast  affording  exceUent 
shelter  in  the  most  violent  gales.  It  has  re- 
cently become  one  of  the  great  Imes  of  com- 
munication between  India  and  Western  Eu- 
rope, by  the  route  through  Egypt,  steam-ves- 
sels passing  from  Alexandria  to  Trieste.  It 
is  near  the  mouth  of  the  Adriatic,  that  the 
two  small  Greek  islands  are  situated,  which 
formed  a  disputed  point  in  the  momentous 
Greek  question  of  1850. 

ADULTERATION,  is  the  use  of  ingre- 
dients in  the  production  of  any  ai-ticle  which 
are  cheaper  and  not  so  good,  or  whicli  are  not 
considered  so  desu-able  by  the  consumer,  as 
other  or  genuine  ingrecUents  for  which  they 
are  substituted.    The  law  does  not  generally 
consider  adulteration  as  an  offence,  but  relies 
apparently  on  an  evil  of  this  natm-e  being 
corrected  by  the  discrimination  and  good 
sense  of  the  pubhc.   Any  one  acquainted  with 
modern  shop-keeping,  however,  especially  on 
the  '  cheap  '  system,  has  good  cause  to  laiow 
and  to  lament  the  difficulty  of  detectmg  such 
nefaiious  practices.    The  morals  of  trade  are 
sadly  neglected  by  many  who  would  spm-n  a 
charge  of  direct  dishonesty.    In  Pans,  mal- 
practices connected  Avith  the  adulteration  of 
food  ai-e  investigated  by  the  Conseil  de  Salu- 
brite,  acting  under  the  authority  of  the  prefect 
of  police.  In  this  country,  also,  whenever  the 
interests  of  the  revenue  are  concerned,  strict 
regulations  have  been  resorted  to  in  order  to 
prevent  adulteration.    Tobacco,  beer,  drugs, 
tea,  coff^ce,  cocoa,  pepper,  and  bread,  are  aU 
more  or  less  protected  against  adulteration,  so 
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far  as  legislation  can  do  it 
little  real  eftect. 

ADVEETISEMENT.     In  the  Enghsh, 
Scotch,  and  Irish   newspapers,  and  other 
periodical  works,  there  ai-e  annually  published 
above  two  milhons  of  annoimcements  Imown 
by  the  name  Advertisement.    The  duty  on  a 
single  advertisement  was  formerly  3s  C(/.  in 
Great  Britam,  and  2s.  6d.  in  Ireland ;  but  by 
3  &  4  Wm.  IV.,  c.  23,  it  was  reduced  to  Is.  6rf. 
in  Great  Britain,  and  Is.  in  Ireland.    In  the 
year  previous  to  this  reduction  the  total  num- 
ber of  newspaper  advertisements  pubhshed  in 
the  United  Kingdom  was  1021,943  ;  namely, 
787,649  in  England,  108,914  in  Scotland,  and 
12.5,380  m  Ireland.    The  duty  amounted  to 
172,570/.,  and  had  been  stationary  for  several 
years.    In  1841  tlie  number  of  advertisements 
had  increased  to  1,778,957  ;  namely  1,386,625 
for  England  and  Wales,  188,189  in  Scotland, 
and  204,143  in  Ireland.    The  total  amount  of 
duty  was  128,318Z.  ;    and  it  has  progres- 
sively increased  from  the  time  when  the 
reduction  took  place.     In  1849,  the  total 
number  of  advertisements  was  2,109,179,  of 
which  1,668,156  were  for  England  and  Wales  ; 
234,166  for  Scotland  ;  and  206,857  for  Ireland. 
In  the  last  session  of  parliament,  a  considera- 
ble effort  was  made  to  induce  the  government 
to  sun-ender  this  tax  upon  the  publicity  of  aU 
those  announcements  which  arise  out  of  a 
highly  comphcated  state  of  society.  The  conti- 
nual increase  of  advertisements,  even  under  the 
tax,  is  a  proof  of  the  absolute  necessity  which 
exists,  of  supplying  the  public  -^rith  informa- 
tion through  this  mechmn.    No  other  mode 
of  publishing  is  so  effectual  as  the  Newspaper 
Advertisements  ;  and  thus  the  size  of  news- 
papers has  been  doubled  in  many  instances, 
to  allow  of  the  insertion  of  a  greater  number. 
Advertisements  generally  supply  the  fund  out 
of  which  newspapers  are  supported,  as  the 
price  at  which  the  newspaper  is  sold  is  insnt- 
ficient  to  pay  the  cost  of  the  stamp,  the  paper, 
the  printing,  and  the  editorial  management. 
The  lowest  price  of  an  advertisement  in  a 
London  daily  newspaper  is  now  5s.  (except 
applications  for  places  by  servants,  which,  in 
the  last  page  of  the  '  Times,'  are  3s.  Gd.), 
which  includes  the  duty  :  such  advertisement 
must  not  exceed  five  lines.    The  usual  prac- 
tice is  to  charge  Qd.  per  Une  for  each  line 
above  four ;  but  when  the  number  of  lines  ex- 
ceeds about  twenty,  the  rate  of  charge  is 
increased,  the  longest  advertisements  being 
cbarged  at  the  highest  rate.    The  duty  on 
short  advertisements  constitutes  a  tax  of  66 
per  cent.    If  the  duty  were  abolished,  the 
minimum  price  of  advertisements  would  pro- 
bably be  Is.  in  all  but  a  few  napers.  The 


yearly  number  of  advertisements  in  the  United 
States,  where  no  duty  on  them  exists,  is  said 
to  exceed  10,000,000. 

JLGI'NA,  a  small  island  in  the  Gulf  of 
JSgina,  forming  a  pai-t  of  the  modem  kingdom 
of  Greece.     It  is  famed  for  the  temple  of 
Jupiter  PanheUenius,  or  the  ranhelUnium, 
one  of  the  most  celebrated  among  specimens 
of  classical  ai'chitecture.    This  temple  was  of 
the  Greek  Doric  style.    It  had  a  portico  of 
six  columns  at  each  end,  and  ranges  of  twelve 
columns  along  each  side.    Internsdly  it  was 
divided  into  what  may  be  termed  nave  and 
aisles,  by  two  ranges  of  columns,  the  space 
between  which  was  uncovered.    The  cell  or 
body  of  the  temple  was  a  regular  parallelogram 
inclosed  by  four  walls  :  access  was  given  to 
the  interior  by  doors  in  the  cross-walls,  from 
inner  porticoes  farmed  by  the  longitudinal 
extension  of  the  flanlv  walls.    The  columns  of 
the  peristyle  on  the  sides  stand  neai-ly  as  far 
from  the  walls  as  they  do  from  each  other ; 
and  a  kind  of  gallery  was  formed  on  the  floor 
of  the  peristyle  around  the  body  of  the  tem- 
ple, raised  by  three  deep  steps  from  a  nearly 
level  platform  called  a  peribolus,  in  the  midst 
of  which  the  temple  stood.    The  extreme 
length  of  the  temple  in  front,  ineasured  on 
the  face  of  the  lowest  step  of  the  regular  sty- 
lobate,  is  49  feet  10.2  inches,  and  in  flank 
100  feet  7-7  inches  ;  and  on  the  floor  of  the 
peristyle,  that  is,  at  the  edge  of  the  upper  step 
on  which  the  columns  rest,  the  corresponding 
dimensions  are,  45  feet  2-2  inches,  and  96  feet. 
Both  the  tympana  were  highly  enriched  with 
sculptures. 

The  architecture  of  the  Panliellenium  indi- 
cates an  earlier  date  than  that  of  the  Athenian 
temples  of  the  age  of  Pericles  ;  but  it  would 
hardly  lead  us  so  far  back  as  the  early  part  of 
the  sixth  century  before  Christ ;  though  it  is 
not  at  all  inconsistent  with  that  period.  This 
beautiful  temple  is  now  a  complete  ruin.  All 
the  walls  are  levelled  to  the  ground,  and  only 
some  of  the  columns  and  entablatures  remain. 
Yet  it  is  noble,  even  in  its  ruin. 

The  sculptures  which  occupied  the  tympana 
of  the  j)ediments  of  the  Panhellenium  were 
discovered  in  May,  1811,  by  a  party  of  English 
and  German  travellers,  among  Avhom  were 
Messrs.  J.  Foster,  of  Liveiijool,  and  C.  E. 
Cockerell,  of  London,  who  were  pursuing  their 
studies  as  architects.  They  were  found 
buried  under  the  ruins  of  the  bTiilding  and 
accumulations  of  rubbish,  nearly  as  they  had 
fallen  from  their  places,  especially  those  of 
the  western  front,  the  whole  of  which  were  re- 
covered ;  but  unfortunately  not  more  than 
half  of  those  of  the  eastern  front  could  be  de  ■ 
teirnined.    Thorwaldsen  was  engaged  to 
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pail'  and  restore  all  the  statues  which  were  not 
so  completely  broken  as  to  render  reparation 
impossible.  Restorations  of  the  two  pediments 
of  the  Panhellenium,  Avith  casts  and  imitations 
of  the  figures  on  the  tympana,  have  been  ad- 
ded to  the  Athenian  and  Phigaleian  marbles 
in  the  British  Museum ;  they  occupy  the  upper 
part  of  the  north  and  south  sides  of  the  Phi- 
galeian saloon,  adjoining  the  Elgm  saloon. 

^O'LIAN  HARP,  a  musical  instriunent, 
the  sounds  of  which  are  drawn  from  it  by  a 
current  of  air  actmg  on  the  strings.  One  may 
be  constructed  as  follows  : — Let  a  box  be 
made  of  thin  deal,  of  a  length  exactly  answer- 
ing to  the  window  in  which  it  is  intended  to 
be°  placed,  four  or  five  inches  in  depth,  and 
five  or  six  in  -width.  Glue  on  it,  at  the  extre- 
mities of  the  top,  two  pieces  of  oak,  about 
half  an  inch  high  and  a  quarter  of  an  inch 
thick,  to  serve  as  bridges  for  the  strings  ;  and 
withinside,  at  each  end,  glue  two  pieces  of 
beech  about  an  inch  square,  and  of  length 
equal  to  the  width  of  the  box  which  is  to  hold 
the  pegs.  Into  one  of  these  bridges  fix  as  many 
pegs,  such  as  are  used  in  a  pianoforte,  though 
not  so  large,  as  there  are  to  be  strings  ;  and 
into  the  other,  fasten  as  many  smaU  brass 
pins,  to  whick  attach  one  end  of  the  strings. 
Then  string  the  instrument  Avith  small  catgut, 
ovjirst  fiddle-strings,  fixing  one  end  of  them, 
and  twisting  the  other  round  the  opposite  peg. 
These  strings,  which  should  not  be  drawn 
tight,  must  be  tuned  in  unison.  To  procure 
a  proper  passage  for  the  wind,  a  thin  board, 
supported  by  four  pegs,  is  placed  over  the 
strings,  at  about  three  inches  distance  from 
the  sounding-board.  The  instrument  must 
be  exposed  to  the  wand  at  a  window  partly 
open  ;  and  to  increase  the  force  of  the  current 
of  ah',  either  the  door  of  the  room,  or  an  op- 
posite window,  should  be  opened.  When  the 
wind  blows,  the  strings  begm  to  sound  in 
unison  :  but  as  the  force  of  the  current  in- 
creases, the  sound  changes  mto  a  pleasing 
admixture  of  aU  the  notes  of  the  diatonic 
scale,  ascending  and  descending,  and  these 
often  unite  in  the  most  dehghtful  harmonic 
•  combinations. 

jEOLI'NA,  a  very  small  musical  instru- 
ment, consisting  of  a  number  of  short  elastic 
metallic  springs,  fixed  in  a  frame,  and  acted 
on  by  the  breath  of  the  performer.  The  best 
of  the  land  comprise  three  octaves  of  the 
diatonic  sounds,  and  are  also  capable  of  giving 
the  three  simple  harmonies  of  the  key. 

AERATED  WATERS.  Dr.  Vcnables,  in  a 
recent  work  on  aerated  waters,  describes  the 
operation  of  Bakewell's  patent  apparatus,  and 
the  composition  necessary  for  the  production 
of  different  varieties  of  these  liquids.  The 


aeration  is  not  confined  to  mere  cooling  drinks 
such  as  soda  water,  but  is  applicable  to  all 
cases  where  water  is  to  have  an  efiervescing 
quality  given  to  it,  whether  for  aperient,  tonic, 
diuretic,  antacid,  lithotriptic,  or  pectic  pur- 
poses. The  principal  feature  of  the  process 
is  the  forced  combination  of  a  gas  \vith  pure 
water;  and  in  the  case  of  soda-water  this 
gas  is  the  result  of  chemical  action  between 
sulphuiic  acid  and  carbonate  of  soda. 

Bakewell's  apparatus  consists  of  an  upright 
vessel  supported  on  a  stand,  and  furnished 
with  pipes  and  valves.   In  the  lower  part  of 
the  apparatus  is  a  vessel  called  the  generator, 
divided  into  two  compartments  by  a  horizontal 
partition.    Sulphuric  acid  is  placed  in  the 
uppermost  of  these  compartments,  and  the 
carbonate  of  soda  in  the  lower;  and  while 
the  vessel  is  at  rest,  the  two  substances  are 
kept  wholly  separate ;  but  when  a  worldng 
motion  is  given  to  it  by  making  it  oscillate  on 
two  pivots  whereby  it  is  suspended,  the  acid 
drops  at  regular  intervals  thi-ough  a  hole  in 
the  side  of  the  upper  compartment,  and  falls 
into  the  lower  one,  where  it  mixes  with  the 
carbonate.    A  chemical  interchange  imme- 
diately takes  place ;  the  soda  leaves  the  car- 
bonic acid  and  combines  with,  the  sulphuric  ; 
so  that  instead  of  sulphuric  acid  andcai-bonate 
of  soda  we  have  carbonic  acid  and  sulphate 
of  soda.    The  carbonic  acid  assumes  the 
gaseous  foi-m,  and  ascends  to  an  earthen- 
ware vessel  in  the  upper  pai-t  of  the  appa- 
ratus.   This  vessel  contahis  water;  and  as 
the  apparatus  is  kept  oscillating,  tlie  water  is 
sufficiently  agitated  to  absorb  the  gas  passed 
up  into  it.    With  a  small  apparatus  capable 
of  holding  a  gallon  at  a  time,  a  quarter  of  an 
hour's  oscillation  will  suffice  to  impregnate 
the  water  with  gas  to  a  pressure  of  five  at^ 
mospheres.    The  apparatus  must  of  com-sa 
be  strong  to  resist  this  pressm-e ;  it  is  made  of 
iron,  an  d  there  is  a  pressure  guage  at  the  top, 
to  measure  the  amount  of  the  pressure.  There 
is  a  tap  for  draining  off  the  aerated  liquids. 
Dr.  Venables  states  that  for  a  gallon  of  water 
to  be  impregnated  to  the  extent  of  five  at- 
mospheres, would  require  about  six  ounces  of 
carbonate  (or  rather  sesqui-cai-bonate)  of  soda 
and  foiu-  ounces  of  sulphm-ic  acid.  The  appa- 
ratus admits  of  being  used  in  many  ways ;  for 
the  aerator  or  upper  vessel  may  be  either  filled 
with  pure  water,  and  modified  only  by  the 
gas  which  ascends  from  the  generator ;  or  the 
water  may  preAdously  be  made  acid  or  alka- 
line, and  receive  a  fui'ther  change  by  the  aera- 
tion. The  resulting  beverage  Avill  thus  depend, 
not  only  on  the  aeration,  but  also  on  the  state 
of  the  water  before  aeration. 

Messrs.  Knight  patented  an  air-tight  stopper. 
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in  1844,  for  flasks  intended  to  contain  the 
aerated  water,  wlien  required  to  keep  it  some 
time  for  further  operations ;  or  to  transfer  it 
to  the  common  glass-bottles.  It  is  an  inge- 
nious piece  of  apparatus,  strong  enough  to 
resist  the  expansive  force  of  the  gas,  yet  easily 
adjusted  for  the  entrance  or  exit  of  liquids. 

AERIAL  BRIDGE.  [Bkidge.] 

AilRIAL  WHEELS.  This  name  has  been 
given  to  a  new  form  of  wheel,  in  which  the 
tire  is  made  hoUow  and  very  light.  [Wheel.] 

AERO -DYNAMICS  signifies  the  science 
which  ti-eats  of  the  motion  of  the  air,  or  of 
the  mechanical  efiects  of  air  put  in  motion. 
There  are  not  many  points  in  which  this  sci- 
ence bears  directly  on  manufactuiing  opera- 
tions or  the  arts  generally  ;  but  we  may  pre- 
sent a  few  considerations  to  shew  its  influence 
on  moving  machinery. 

As  soon  as  we  begin  to  move  we  feel,  more 
or  less,  the  resistance  of  the  air.  And,  since 
any  body  in  moving  through  a  fluid,  as  au-, 
not  only  displaces  a  greater  number  of  parti- 
cles of  the  fluid  in  equal  times,  in  proportion 
as  it  moves  faster,  but  causes  each  pailicle  to 
react  against  the  body  more  powerfully  in  pro- 
portion as  the  latter,  by  moving  faster,  strilies 
it  with  greater  force  ;  it  follows  that  the  resist- 
ance of  a  fluid  at  rest  against  a  body  moving 
in  it,  or  the  resistance  of  the  fluid  in  motion 
against  a  body  at  rest,  varies  ivith  the  square 
of  the  velocity  of  the  body,  or  of  the  air ; 
that  is,  if  the  velocity  be  suddenly  made  ten 
times  as  great,  the  resistance  is  made  ten 
times  ten,  or  a  hundred  times  as  great.  And 
this  is  sufficiently  near  the  truth  for  practical 
purposes  when  the  velocities  ai'e  eight  or  nine 
hundred  feet  in  a  second. 

The  resistance  is  nearly  in  the  same  pro- 
portion as  the  surface  exposed,  but  a  little 
gi'eater  than  this  proportion  on  the  larger 
surface  ;  that  is,  if  we  take  two  bodies  of  the 
same  figure  and  material  (two  iron  spheres 
for  example),  the  surface  of  the  second  being 
twice  that  of  the  first,  the  resistance  to  the 
larger  .sphere  is  a  httle  more  than  t-\^dce  that 
to  tlio  smaller,  the  velocities  being  the  same 
in  both. 

The  round  ends  and  shai-p  ends  of  solids 
sufler  less  resistance  than  the  flat  ends  of  the 
same.  Thus,  the  sharp  end  or  vertex  of  a 
cone  is  less  resisted  than  the  flat  end  or  base. 

Two  solids,  similarly  formed  on  the  end  to- 
wards the  air,  are  not  equally  resisted  unless 
tlie  hinder  parts  arc  also  similar. 

If  we  suppose  both  the  wind  and  the  body 
to  be  in  motion,  the  resistance  is  variously 
modified  according  to  the  direction  of  the 
motions  of  the  two.  If  the  wind  and  the  body 
move  in  the  same  direction,  with  the  same 


velocity,  there  is  no  resistance,  for  no  air  in 
displaced  by  the  body.  If  the  wud  move  50 
feet  per  second,  and  the  body  100  feet,  tho 
pressure  on  the  body  is  tlie  same  as  if  it  were  at 
rest,  v/ith  acontravj/ynnd  of  50  feet  per  second 
blowing  on  it.  If  the  wind  and  the  body- 
move  in  contrary  directions,  \nth  velocities  of 
100  feet,  the  resistance  is  that  of  a  wind  of 
200  feet  per  second  ;  and  so  on. 

The  following  table  shows  in  pounds  avoir- 
dupois, the  pressure  which  different  winds  will 
exert  upon  a  square  foot  of  surface  exposed 
directly  against  them.  The  first  column  is  a 
rough  representation  of  the  second. 


Velocityof  Wind. 

Force  on  the 

Miles 

Feet  per 
second. 

square  foot 

in 

Character  of  the 

per 
hour. 

pounds  avoir- 
dupois 

wind. 

1 

1-47 

•005 

Hardly     p  creep  ti 
ble. 

2 

2-93 

•020  ) 
•044  1 

3 

4-40 

Just  perceptible 

4 
5 

5-87 
7-33 

•079 
•123  ^ 

I 

Gentle  pleasant 
■wind. 

10 

14-07 

■492 

Pleasant  brisk 

15 

22-00 

1-107 

1 

gale. 

20 

29-34 

1-908 

25 

30-07 

3-075 

1 

Veiy  brisk 

30 

44-01 

4-429 

35 

51-34 

6-027 

High  wind. 

40 

58-08 

7-873 

45 

eo-oi 

9-903 

Very  high. 

50 

73-35 

12-300 

Storm  or  tempest. 

00 

88-02 

17-715 

Great  storm. 

80 

117-30 

31-490 

Huiricane. 

100 

146-70 

49-200 

Destructive  hur- 
xicane. 

A  few  illustrations  of  the  resistance  and 
pressm-e  of  the  air  will  bo  met  with  under 
Aip.-GUN,  Bellows,  Blowing  Machine,  Sails, 
Windmill,  <fec. 

AEROLITES,  or  Aih-stones,  are  masses 
of  mineral  substances  which  fall  to  the  earth 
from  the  higher  regions.  As  they  do  not  bear 
very  closely  on  the  subject  of  the  present 
work,  a  few  details  concerning  them,  under 
the  heading  Meteohic  Stones,  will  suffice. 

AERONAUTICS,  AEROSTATICS,  AE- 
ROSTATION. The  first  of  these  three  words 
IS  compounded  of  two  Greek  words,  which  sig- 
nify literally  the  science  or  art  of  sailing  in 
air;  while  the  other  two  signify  the  staudiiiff 
of  ladies  in  air.  The  Balloon,  to  which 
article  we  refer,  is  the  most  interesting  ma- 
chine to  which  these  studies  relate. 

iE'SCULUS,  or  the  Horse-Cliushmt,  is  a 
genus  of  plants  winch  subserves  a  few  useful 
purposes.  The  popular  name  of /iorsf-che.stjiut 
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has  arisen  from  the  custom  among  the  Turlvs 
of  grinding  the  nuts,  and  mixing  them  with 
'he  provender  given  to  horses  that  are  hroken- 
.vinded.  Starch  is  yielded  in  very  considerable 
[uantity  by  the  nuts  ;  hut  they  ai-e  not  used 
u  the  preparation  of  the  starch  of  commerce. 
Chey  contain,  moreover,  so  large  a  quantity  of 
lotash  as  to  he  a  useful  substitute  for  soap; 
n  the  latter  account  they  were  formerly  em- 
doyed  extensively  in  the  process  of  hleachmg 
arn,  hut  are  now  seldom  used.    The  hark, 
/Inch  contains  a  great  deal  of  tannin,  is  not 
,  bad  substitute  for  Peruvian  bark  in  fevers  ; 
nd,  finally,  the  starch  of  the  nuts,  deprived 
f  its  bitterness  by  maceration  in  wealc  ley, 
,as  been  recommended  as  excellent  and  nutri- 
lous  food  for  horses,  goats,  oxen,  and  sheep, 
'he  tunber  is  soft  and  spongy,  and  of  little 
alue. 

iESTHE'TICS.    JEslhHUc  is  the  designa- 
on  given  by  German  writers  to  a  branch  of 
liilosophical  inquiry,  the  object  of  which  is 
philosophical  theory  of  the  beautiful,  or, 
lore  definitely  expressed,  a  philosophy  of 
oetry  and  the  fine  arts,  and  which  has  by 
leva,  been  raised  to  the  rank  of  a  sepai-ate 
3ience.    The  word  ^slhctik  is  derived  from 
18  Greek  (that  wMch  concerns  feeling  or 
erception),  and  was  first  used  as  a  scientilic 
u-m  by  Alexander  Baumgai-ten,  a  disciple  of 
thristian  Wolf,  who  in  his  ^sthetica  (Frank- 
)rt,  1750-58),  considered  beajity  as  a  given 
roperty  of  objects,  of  which  we  are  becoming 
■nsihle.     Winckelmann,  without  embodying 
is  views  in  a  regular  system,  developed  them 
hiefly  in  reviemng  and  appreciating  the  re- 
tains of  antient  sculpture.    Kant  denied  the 
ossibility  of  a  strict  science  of  beauty,  inas- 
luch  as  beauty,  according  to,  him,  is  not  a 
roperty  of  objects,  but  has  its  origin  in  the 
isposition  of  our  mental  faculties.  Beauty, 
.jcording  to  ScheUing,  is  that  manifestation 
f  tlio  principle  of  ai-fc  where  the  infinite 
ppears  contained  in,  or  represented  by,  the 
nite,  or  where,  in  the  very  object,  the  dif- 
•arence  between  the  conscious  and  the  un- 
onscious  (mind  and  natm-e)  is  annulled. 

Most  German  writers  who  have  published 
ystematic  treatises  on  testhetics,  have,  with 
reater  or  less  independence,  followed  the 
rinciples  laid  down  by  Baunigarten,  Kant, 
r  Schelling.  They  commonly  divide  their 
ystems  into  a  general  pai't,  or  a  discussion 
if  tlie  essence  of  beauty  and  art,  and  a  spe- 
ial  one,  or  an  inquiry  into  the  peculiar  cha- 
acter  and  predominant  principles  of  the 
evoral  branches  of  poetry  on  the  one  hand, 
md  the  fine  ai'ts  (chiefly  sculptm-e,  architec- 
ure,  painting,  and  music)  on  the  other. 
In  England  it  is  not  oustoraaiy  to  write 
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formally  on  Jisthetics  as  a  science ;  hut  tlie 
principle  of  beauty  in  art  has  been  discussed 
by  Alison,  Payne  Knight,  Bui'ke,  Price,  Lau- 
der, Reynolds,  Bell,  Dugald  Stewart,  Jeffrey, 
Hay,  Euskin,  Fergusson,  and  others  —  who 
have,  however,  failed  to  arrive  at  anything 
conclusive  and  generally  accepted;  for  there 
are  few  subjects  on  which  opinions  are  more 
discordant  than  on  this. 

^THER  {aWfjp),  a  Greek  word,  now  used 
to  signify  a  highly  volatile,  penetrating,  and 
combustible  fluid,  several  kinds  of  which  may 
be  produced  by  the  action  of  different  acids 
upon  spu-it  of  -nine,  or  alcohol.  Sulphm-ic, 
phosphoric,  arsenic,  fluoboric,  chloric,  muri- 
atic, nitiic,  silicic,  acetic,  benzoic,  citric,  galUc, 
oxalic,  and  tartaric  acids— all  yield  ajther  by 
particular  modes  of  treatment. 

Sulphuric  ajther,  obtained  by  distillation 
from  a  heated  mixture  of  alcohol  andsulphmic 
acid,  is  the  chief  kind.  It  is  a  colourless 
transparent  liquid,  of  a  pleasant  smeU  and  a 
pungent  taste,  extremely  exhilarating,  produ- 
cing a  degi-ee  of  intoxication  when  its  vapmu- 
is  inhaled  by  the  nostrils.  Its  specific  gravity 
is  from  .700  to  .750.  It  evaporates  so  rapidly 
that  if  we  put  some  into  a  smaU  glass  vessel 
surrounded  mth  cloth  and  containing  water, 
and  after  dipping  it  two  or  three  times  into 
ajther,  allow  the  ajther  after  each  immersion 
to  evaporate,  the  water  in  the  glass  fi-eezes  by 
the  cold  produced.  In  the  open  air  ffither 
boUs  at  96°,  and  in  a  vacuum  at  20°  below 
zero.  In  the  open  air  it  remains  unfrozen  at 
60°  below  zero.  Its  vapom-  is  neai-ly  tlu-ee 
times  as  dense  as  common  an-.  It  combines 
sparingly  with  water,  hut  with  alcohol  in  all 
proportions.  Both  fether,  and  the  vapour 
which  rises  from  it,  are  very  inflammable. 
The  resins  and  most  of  the  oils  are  dissolved 
by  £Bther ;  it  dissolves  a  small  portion  of  sul- 
jihur  and  of  phosphorus,  and  the  latter  solu- 
tion becomes  luminous  in  a  dark  room,  when 
poured  on  the  hands  or  on  hot  wAtei:  The 
attalies,  potash  and  soda,  are  insoluble  in 

Most  of  the  other  others  possess  properties 
analogous  to  those  of  sulphuric  aether.  Acetic 
{Ether  is  used  for  flavoming  British  brandy. 

JLthers  present  the  most  perfect  examples 
of  volatile  stimulants,  being  unequalled  for 
rapidity  of  action  when  immediate  aid  must 
be  imparted  to  the  muscular  system,  especi- 
ally the  involuntaiy  muscles,  by  augmentnig 
the  nen'ous  power,  and  by  quickening  its  de- 
velopment. Sulphuric  n3thcr  is  the  most  pow- 
erful of  n'thereal  preparations,  and  therefore 
of  diffnsable  stimulants.  It  ranks  as  an  anti- 
spasmodic of  the  highest  kind.  The  vapour 
of  rethcr  has  been  lately  employed  for  the  pm-- 
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poso  of  producing  insensibility,  during  which 
tliri  most  painful  operations  in  surgery  have 
been  ijerfoi-med  mthout  being  felt  by  the 
patient.  Teeth  have  been  extracted  in  this 
state,  both  in  this  countiy  and  America ; 
and  several  capital  operations  have  been 
performed  Anthout  pain  to  the  patient.  It 
would  have  been  extensively  employed  in 
tliis  way,  liad  not  chloroform  been  disco- 
vered to  be  a  still  more  effective  agent, 
^ther  is  usefully  employed  in  many  che- 
mical and  manufactmlng  processes. 

iETNA,  a  celebrated  volcanic  mountain 
in  Sicily  is  noticeable  in  a  commercial  point 
of  view  for  its  suppUes  of  pumice  and 
snow.  The  pumice  -  stone,  that  light 
porous  substance  which  is  so  useful  in 
many  processes  of  grinding  and  polishing, 
is  the  lava  of  uEtna  and  Vesmdus  and 
similar'  volcanos,  where  it  is  found  in  ex- 
haustJess  quantities.  In  many  parts  of  iEtna, 
strata  of  lava  have  been  formed  300  feet 
thick. 

For  more  than  half  the  year  tlie  upper  part 
of  the  mountain  is  covered  with  snow ;  and  it 
forms  the  great  store  from  which  Sicily  and 
Malta  ai-e  supplied  in  simimer  with  that  ne- 
.  cessary  of  life  in  a  hot  climate.  After  the  hot 
!  summer  of  1828  a  search  was  made  for  an  ad- 
■  ditional  supply  of  snow;  and  this  elicited  the 
I  curious  fact,  that  a  glacier  or  field  of  ice  had 
1  been  prevented,  perhaps  for  ages,  from  melt- 
'  ing,  by  being  covered  with  a  stream  of  lava. 
:  Mr.  Lyell  supposes  that  this  ice  was  formed 
1  from  a  mass  of  drift  snow,  which  was  after- 
'wai-ds  covered  by  an  enormous  thickness  of 
1  lava,  the  heat  of  which  was  kept  from  tlie 

•  snow  by  an  intervening  layer  of  volcanic 
'  sand. 

AFFINITY  is  a  term  used  to  express  the 
t  tendency  of  different  substances  to  unite  che- 
;  mically.  The  expressions  chemical  affinity  and 
chemical  attraction  are  applied  indifferently 
to  that  power  by  which  bodies  combine  anil 
form  compounds  always  possessing  some  pro- 
V  perties  very  different  from  those  of  their  con- 
stituents,  and  frequently  diametrically  oppo- 
-  site  to  them.    It  differs  from  the  attraction 
of  gravitation  in  not  acting  on  masses,  and 
'  only  at  sensible  distances.    In  this  last  pro- 
vperty  it  resembles  cohesive  affinity,  but  is  dis- 
tinguished from- it  by  occuning  only  between 
the  particles  of  dissinnilar  bodies.    Thus,  the 
r  particles  of  a  mass  of  sulphur  are  held  toge- 

•  ther  by  cohesive  affinity,  and  so  also  are  those 
of  a  mass  of  copper ;  but  if  a  particle  of  sul- 

!  phur  be  brought  into  contact  with  a  particle 
of  copper  (under  a  particular  application  of 
heat),  the  two  particles  being  different,  and 

[possessing  chemical  affinity  for  each  other, 


unite  by  this  power,  and  form  sulphuret  of 
copper. 

In  all  mere  mixtures,  such  as  alcohol  and 
water,  or  salt  and  water,  the  two  may  act  to- 
gether in  almost  any  proportions ;  but  in  the 
chemical  compounds  bi-ought  about  by  affinity, 
the  proportions  are  always  definite.  Some 
liquids,  such  as  mercury,  water,  and  oil,  have 
no  tendency  to  unite  in  any  proportion  what- 
ever, unless  by  indirect  means. 

The  simplest  cases  of  chemical  affinity  are 
these  in  which  two  bodies  unite  into  a  binary 
compoimd.  This  is  the  result  of  Avhat  is 
termed  single  affinity,  and  this  power  may  be 
exerted  between  two  elementary  or  two  com- 
poimd boches ;  and  also,  though  it  occurs 
more  rarely,  between  an  elementary  and  a 
compound  substance.  Sulphur  and  copper 
for  example,  both  elementary  bodies,  readily 
unite  when  heated;  and  sulphuric  acid  and 
oxide  of  copper,  both  compounds,  combine 
mth  great  readiness. 

The  effects  of  chemical  combination,  thus 
induced,  ai-e  very  remarkable.  For  instance, 
sulphm*  is  yellow  and  copper  is  red,  but  a 
compound  of  the  two  is  black.  Acids  give  a 
red  tint  to  vegetable  blues,  and  alkaUes  give 
them  a  green  tint ;  but  a  salt  compounded  of 
an  acid  and  an  alkali  seldom  affects  the  co- 
lour. There  are  numerous  other  cases  in 
which  the  form,  colour,  smell,  taste,  density, 
and  other  physical  qualities,  and  the  chemical 
properties  of  fusibility,  volatility,  solubihty, 
and  tendency  to  combination,  in  the  com- 
pound, bear  no  resemblance  to  those  of  its 
constituent  parts. 

The  force  with  which  bodies  chemically 
unite  arises  from  mutual  and  equal  affinity  : 
thus,  sulphuric  acid  and  potash  combine,  not 
merely  on  account  of  the  affinity  of  the  .'icid 
for  the  alkali,  but  of  the  aUcali  equally  for  the 
acid.  Each  substance,  too,  has  a  power  of 
unity  with  many  others ;  and  as  this  power  or 
tendency  is  stronger  in  some  instances  than 
in  others,  there  exists  what  is  termed  elective 
affinity,  or  a  sort  of  preference  (so  to  speak) 
in  the  combining  action.  An  example  wdl 
illustrate  this  ;— Nitric  acid  is  capable  of  com- 
bining by  single  affinity  with  lime  or  yni\\ 
magnesia ;  and  if  some  cUlute  nitric  acid,  con- 
taining 54  parts  of  real  acid,  be  mixed  Arith 
38  parts  of  lime,  the  earth  will  be  dissolved  in 
the  acid,  and  a  neutral  solution  of  nitrate  of 
lime  is  obtained.  A  similar  quantity  of  this 
acid  forms  a  neutral  solution  of  nitrate  of 
magnesia  by  combining  with  20  part,s  of 
that  earth.  Now,  if  we  mix  together  54  parts 
of  nitric  acid,  28  of  lime,  and  20  of  magne- 
sia, it  might  bo  supposed  that  the  acid— which 
is  of  course  incapable  of  dissolving  the  whole 
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of  both  of  the  earths— would  dissolve  them  m 
the  proportions  of  14  of  lime  and  10  of  mag- 
nesia :  it  is  found,  however,  that  this  is  not 
the  case,  for  the  whole  of  the  lime  is  dis- 
solved, and  the  magnesia  ontkely  left,  ihis 
arises  from  the  nitric  acid  having  an  elective 
afflnili,  for  Ume  rather  than  for  magnesia. 

To  exhibit  the  degrees  of  elective  affimty, 
tables  are  constructed,  in  which  the  subs  ance 
whose  affinities  oi-e  to  be  expressed  is  placed 
at  the  head  of  a  column,  and  is  separated 
from  the  rest  by  a  horizontal  line;  beneath 
Ibis  hne  are  arranged  the  bodies  Avith  which 
it  is  capable  of  uniting,  m  the  order  of  their 
respective  forces  of  affinity;  the  substance 
which  it  attracts  most  strongly  being  placed 
neai-est  to  it,  while  that  for  which  it  has  the 
least  affinity  is  placed  at  the  bottom  of  the 
column.  Such  a  table  is  useful,  but  not 
always  accurate. 

Anotlier  variety  is  that  of  double  elective 
ajjinity,  in  which  two  compounds  mutually 
decompose  each  other.  Thus,  sulphuric  acid, 
carbonic  acid,  strontia,  and  potash,  are  so 
characterised  with  respect  to  mutual  affinities, 
that  if  sulphate  of  strontia  and  carbonate  of 
potash  be  made  to  act  on  each  other,  both 
are  decomposed,  and  the  components  re-unite 
to  form  sulphate  of  potash  and  carbonate  of 
sti'ontia. 

Chemical  affinity  works  much  more  power 
fully  when  the  bodies  are  in  the  liquid  than 
the  soUd  state,  in  most  cases  ;  while  others, 
again,  retiuire  the  gaseous  state  for  its  full 
development. 

Proportion,  heat,  electricity,  and  light,  all 
influence  the  strength  and  natm-e  of  affimtive 
combination.    If  sulphuric  acid  and  alcohol 
■  be  combined  in  the  ratio  of  equality,  they 
produce  sulphm-ic  a?ther ;  but  if  the  propor- 
tion of  acid  be  ten  tunes  as  much  as  that  ot 
alcohol,  olefiant  gas  is  produced.    With  re- 
spect to  ^eai,  the  difference  is  not  less  striking 
If  we  mix  oxygen  and  hydi-ogen  gases,  they 
wiU  remain  in  a  state  of  mixtiure  for  an  inde- 
finite period  wthout  combining  ;  but  if  flame 
be  applied  to  them  they  combine  with  explo- 
sion, and  water  is  formed.    Water  dissolves 
certain  salts,  but  to  a  limited  extent  only  when 
cold ;  boil  it,  and  the  solvent  power  is  greatly 
increased.     When   mercury  is  moderately 
lieated  in  atmospheric  air  it  is  converted  into 
peroxide,  by  combining  with  the  oxygen  of 
the  air:  heat  the  compound  thus  formed 
more  strongly  than  was  recpiired  for  its  pro- 
duction, and  the  affinity  is  destroyed:  oxygen 
cas  is  given  out,  and  the  mercury  returns  to 
its  metallic  state.  And  so  on  of  other  bodies. 

i;/ef/n-c(7v  possesses  remai-kable  power  om- 
chemical  affinity.   Indeed  so  intimate  is  tlie 
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connection  between  the  two,  that  it  is  now 
known  that  no  chemical  action  takes  place 
without  electric  action  being  also  manifested. 
This  part  of  the  subject,  developed  as  it  has 
been  by  professors  Faraday  and  Daniell,  is 
noticed  under  Electro- Che mistky.    In  the 
mean  time  the  following  will  serve  as  an  ex- 
ample of  the  reversal  of  chemical  affinity  by 
electricity.    Immerse  a  piece  of  copper  in  a 
solution  of  nitrate  of  silver,  the  copper  is  dis- 
solved and  the  silver  precipitated ;  if  we  re- 
verse the  experiment,  and  put  a  piece  of  sil- 
ver into  a  solution  of  nitrate  of  copper,  no 
change  is  effected;  if,  however,  the  silver 
while  immersed  be  touched  by  a  piece  of 
ii-on,  the  order  of  affinity  is  reversed,  the 
copper  is  precipitated,  and  the  silver  is  dis- 
solved. 

Liyht  is  capable  of  controUing  chemical 
affinity,  both  witii  respect  to  decomposition 
and  combination.  If  a  mixture  of  hydrogen 
and  chlorine  gases  be  exposed  to  the  sun's 
rays,  they  combme  vnth.  explosion,  and  foinn 
muriatic  acid :  this  effect  does  not  appear  to 
be  produced  by  the  heat  which  accompanies 
the  light,  for  a  considerably  higher  tempera- 
tm-e  is  not  capable  of  producing  the  combma- 
tion.  Or  if  pale  nitric  acid  be  subjected 
to  the  action  of  hght,  it  suffers  decompo- 
sition to  a  certam  extent,  oxygen  gas  bemg 
evolved. 

Chemical  affinity  has  a  most  important 
influence  on  many  branches  of  manufacture. 
Bleaching,  dyeing,  and  calico-prmtmg  depend 
wholly  on  it;  as  these  processes  are  gmded 
by  relative  powers  of  combination  m  different 
substances.  All  metallurgic  processes  m  which 
mixed  metals  are  concerned,  such  as  steel, 
brass,  pewter,  bronze,  &c. ;  and  neai-ly  all 
operations  in  which  heat  or  solution  are  em- 
ployed—ai-e  in  like  manner  dependent  on  tue 
affinities  of  different  substances  one  for  ano- 
ther. » 

AFGHANISTAN,  or  the  country  ot  the 
Afghans,  comprehends  a  large  district  between 
India  and  Persia,  lying  between  28  and  6d 
N.  lat.,  and  between  62^  and  73    E.  long. 
The  valley  of  Kabool  contains  many  fertile 
and  beautiful  spots,  studded  ^^^th  ^^llages. 
The  dried  fruits  of  Kabool  constitute  the  prin- 
cipal article  of  trade  ;  they  go  to  Hmdustan. 
Grapes  of  a  dozen  different  kmds  are  grown 
but  only  two  species  bear  exportation.  Ked 
and  white  melons  ai-e  raised  in  abundance. 
The  wild  rhubarb  root  is  used  U>  make  pre- 
sen-cs  ;  and  the  vegetables  are  excellent.  Un 
the  slope  of  the  SuUman  mountains  at  th^ 
eastern  port  of  Afghanistan,  is  the  Salt-range 
where  extensive  beds  of  rock-salt  oi^e  found 
interstratilied  with  hmestoue. 
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The  central  table-land  of  Afghanistan  being 
very  arid,  the  natives  adopt  an  ingenious 
mode  of  fonning  aqueducts  for  irrigation,  by 
•which  the  water  of  a  hill  or  rising  ground  is 
brought  out  at  its  foot  in  a  rivulet,  to  be  dis- 

;  posed  of  at  the  pleasure  of  the  farmer.  Such 
aqueducts,  called  karezees,  are  made  in  the 
following  manner.  A  well  is  made  at  the  spot 

■  ■where  it  is  intended  the  water  shall  issue ; 

:  above  it  in  the  acclivity  is  dug  another  at  the 

•  distance  of  five  to  twenty  yards,  according  to 
.  cii-ci\mstances.  The  wells  are  continued  at 
1  distances  generally  equal,  until  the  quantity 
I  of  water  collected  in  them  is  deemed  suiS- 
1  dent,  or  until  the  depth  of  the  wells  becomes 
:  so  great  that  the  expense  exceeds  the  advan- 
1  tage.  If  the  acclivity  is  not  very  gentle,  the 
1  highest  wells  must  be  veiy  deep,  as  theii- 
I  bottom  must  be  only  slightly  elevated  above 
1  the  level  of  the  water  in  the  lower  wells.  All 
t  these  wells  are  then  connected  by  means  of 
1  aqueducts  made  under  the  sm-face  of  the 
I  groimd,  through  which  the  water  from  all  of 
1  them  flows  to  the  foot  of  the  hill. 

,    Afghanistan  has  great  mineral  wealth. 

•  Gold,  silver,  and  copper,  are  found  in  vai-ious 
]  parts ;  some  of  the  iron  found  near  Peshawur 
lis  beheved  to  be  nearly  equal  to  that  of 
i  Sweden,  and  is  largely  exported  to  India, 
i  Lead,  salt,  alum,  and  saltpetre,  are  also  among 
:  the  natural  products  of  the  country. 

The  grains  cultivated  are  wheat,  barley, 
i  peas,  beans,  maize,  rice,  and  some  other  grains 
i  of  Hindustan,  as  jowary,  chima,  musoor,  bajra, 
I  moth,  moong,  oord,  and  mm-hwa.  The  most 
(Common  vegetables  are  carrots,  tm-nips, 
I  radishes,  lettuce,  cauliflowers,  onions,  garlic, 
I  melons,  and  cucumbers,  with  a  few  others 
f  from  Hindustan.  Madder  is  extensively  grown 
con  the  central  table-land;  and  turmeric, 
eassafoetida,  and  many  other  useful  plants,  grow 
c  extensively.  Forests  are  only  found  on  the 
I  Himalaya  mountains  and  the  Sufaid-Coh. 
1  There  are  no  woods  on  the  table-land,  and  all 
•L.the  trees  found  there  are  planted  generally  in 
r  rows  along  the  water  courses  and  canals,  and 
1  around  the  orchards.  The  mulberry  tree  is 
yvery  extensively  cultivated;  and  among  the 
f)fruit3  grown  are  apples,  pears,  cherries, 
pplums,  apricots,  peaches,  quinces,  and  pome- 
ggranates. 

The  most  important  of  the  domestic  animals 
tare  the  sheep.  There  are  two  kinds,  both  with 
t  the  broad  fat  tail,  which  in  some  parts  of  the 
tEimack  mountains  is  so  large  that  a  small 
f'cai-t  or  frame  is  put  under  the  tail  to  support 
lit.  These  sheep  yield  two  fleeces :  the  spring 
oor  coarser  fleece  is  used  for  carpets,  grain- 
bbags,  and  other  coarse  stufis ;  the  autumn  or 
fifiner  fleeco  is  manufactured  into  cloth,  cloaks, 
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and  mummuds  or  rugs.  Goats  are  nearly  as 
numerous  as  sheep;  and  some  of  them  yield 
a  fine  and  remarkably  soft  down,  which  grows 
at  the  root  of  the  hair:  the  hair  is  long  and 
usually  jet  black,  but  the  down  is  of  a  shade 
more  or  less  intensive.  Horses,  mules,  and 
asses  ai-e  plentiful;  camels  and  cattle  less  so. 
The  cats  of  Kabool  are  distinguished  by  their 
long  silky  hair,  and  go  under  the  name  of 
Persian  cats,  though  very  few  of  them  are 
found  in  Persia,  and  none  ai-e  exported  from 
that  country.  These  cats  are  exported  in 
great  numbers  from  Kabool,  where  the  people 
encom-age  the  growth  of  the  hair  by  washing 
it  with  soap  and  combing  it. 

The  chief  ai'ticles  manufactui'ed  for  export 
are  silk,  wooUen  stufi"s,  sword-blades,  and  fire- 
aiTQS,  from  Herat  and  Candahar.  Elphinstone 
enumerates  the  following  as  the  chief  indus- 
trial occupations  for  home  produce  at  Canda- 
har : — Jewellers,  gold  and  silver  smiths,  book- 
sellers, bookbinders,  stationers,  makers  of  kul- 
lumdauns  (a  sort  of  inkstand  and  pen-case,  of 
which  every  man  who  can  write  has  one),  seal 
engravers,  sellers  of  armoui-,  sellers  of  shields 
(these  shields  are  of  buifalo's  or  rhinoceros's 
hide),  gunsmiths,  sword- cutlers,  polishers  of 
steel,  sellers  of  bows  and  arrows,  sellers  of 
glass  ornaments  for  women,  three  descrip- 
tions of  shoemakers,  bootmakers,  button- 
makers,  silk  thread  sellers,  gold  wire  and  gold 
thread  sellers,  saddlers,  farriers,  painters, 
fruiterers,  cooks,  soup-seUers,  tobacconists, 
druggists,  perfumers,  sellers  of  sherbet  and 
of  fuUodeh,  confectioners,  embroiderers,  and 
people  whose  business  is  to  sew  ornaments 
on  clothes  of  all  descriptions,  from  jewels  to 
spangles. 

As  Afghanistan  has  no  navigable  rivers, 
the  transport  of  merchandise  is  expensive, 
and  the  expense  is  increased  by  the  want  of 
roads,  which  are  not  met  with  in  all  Western 
Asia,  from  the  Indus  to  the  Straits  of  Con- 
stantinople. The  conveyance  of  merchandise 
is  therefore  effected  by  beasts  of  burden. 
Camels  are  mostly  used  in  the  level  countries, 
and  mules  or  asses  in  the  mountainous  dis- 
tricts. Nearly  all  the  land  commerce  exist- 
ing between  India  on  one  side,  and  Persia, 
Turkistan,  and  China  on  the  other  side,  must 
be  carried  through  Afghanistan.  Of  these 
lines  of  communication,  the  most  northern 
goes  by  way  of  Loo-dianah,  Lahore,  Attock, 
Peshawur,  to  Kabool,  on  the  way  to  Bokhara. 
A  middle  line  leads  from  Lahore  to  the  table- 
land, where  it  branches  to  Ghuznee  and  Can- 
dahar. A  southern  route  reaches  Candahar 
from  the  mouth  of  the  Indus.  From  Candahar 
a  route  passes  westward  into  Persia. 

An  active  commerce  is  carried  on  between 
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Herat  and  Meslied  and  other  towns  in  Persia. 
The  exports  from  Herat  consist  of  shawls  and 
shawl  goods,  indigo,  carpets  of  Herat,  Mool- 
tanee  chintz,  Indian  brocades,  musUn  and 
other  cotton-cloth,  assafoetida,  lead  (from  the 
mines  of  the  Eimack),  cast-iron,  saffron, 
pistachio-nuts,  gums,  a  yellow  dye,  carraway 
seeds,  and  paper.  The  imports  of  Herat  are 
chieiiy  silk,  dates,  tobacco,  lemon-juice,  and 
•ivory  heel-taps.  yr  -u  i 

Several  caravans  go  annually  from  Kabool 
to  Bokhai-a.  They  export  chiefly  articles 
which  have  been  imported  from  India,  espe- 
cially shawls  and  shawl-cloth,  white  cloth  of 
all  kinds,  India  tm-bans,  Mooltanee  chintz, 
indigo,  and  spices;  and  they  import  from 
Bokhara  principally  horses,  and  gold  and 
silver  in  coins  and  baa-s.  Some  articles  brought 
from  Eussia  are  also  imported  by  these  cara- 
vans, especially  cast-iron  pots,  cutlery  and 
other  hardware,  needles,  looking-glasses, 
Russia  leather,  tin,  beads,  and  spectacles.  A 


much  more  than  six  himdred  miles.  From 
this  latter  point  commenced  that  cai-eer  of 
discoveiy,  by  the  Portuguese,  by  which  tlie 
entu-e  coast  of  Afiica  has  been  made  kno^vn 
to  the  modem  world.  Between  the  time  of 
Prince  Henry  of  Portugal  (1415)  and  Vasco 
de  Gama  (1497),  the  Portuguese  tracked  the 
whole  western  coast  of  Afiica  from  the  Straits 
of  Gibraltar  to  the  Cape  of  Good  Hope,  and 
the  whole  east  coast  to  within  1,000  miles  of 
the  mouth  of  the  Red  Sea,  a  distance,  in  all, 
of  more  than  10,000  miles. 

The  16th  and  17th  centmies  were  marked 
by  discoveries  and  settlements  on  the  rivers 
Senegal,  Gambia,  and  Zau-e,  on  the  west 
coast. 

The  Dutch,  the  Danes,  the  French,  and  the 
Enghsh,  all  made  attempts  to  imitate  the 
Portuguese  m  their  African  researches;  hut 
little  was  effected  until  about  sixty  years  ago. 
It  is  since  the  formation  of  the  African  Asso- 
ciation, in  1788,  that  the  cliief  efforts  have 


fine  cloth  made  of  camel's  wool,  some  raw  been  made  m  the  prosecution  of  discoveiy  m 
cotton,  and  some  lambskins,  are  also  brought  the  interior;  and  it  is  important  for  us  to  notice 


from  Bokhara  and  Ballch 

AFIOUM  KARA  HISSAR,  a  city  and  for- 
tress situated  almost  in  the  centre  of  Asia 
Minor,  about  200  miles  from  Smyi-na,  is  a 
great  trading  thoroughfare ;  as  it  lies  on  the 
route  leading  from  Smyrna  to  Armenia, 
Persia,  and  the  countries  bordering  on  the 
Euphrates,  and  as  being  the  rendezvous  of  the 
caravans  from  Constantinople  and  Smyrna, 
•which  from  this  place  proceed  fm-ther  into 


such  entei-prises  here,  for  they  were  induced 
almost  wholly  by  commercial  and  maiiufac- 
tm-ing  considerations— the  principle  of  inter- 
change of  commodities.  The  expeditions  sent 
out  by  the  Association  and  by  government, 
and  those  undertaken  by  individual  adven- 
turers, have  sought  Timbuctoo  and  the  Niger 
from  various  points.  But  no  considerable 
progress  was  made  till  the  first  journey  in 
1795  and  1796  of  Pai-k,  who,  on  that  occasion, 


the  interior.     Hence  nearly  aU  Em-opean  proceeding  from  the  west  coast  in  the  dne^ 
x^Lilctres  and  colonial  produce,  which  are  tion  of  the  Gambia  discovered  niuch  new 
distributed  eastward  and   southward,   pass  country  in  the  ^^^^f  ^°y"^ 
throu-h  Afioum.    This  circumstance  renders  and  found  reason  to  tlunk  that  the  Isigei  or 
t  a  place  of  considerable  importance  ami  Joliba  (hitherto  confomided  ^vith  he  Sene^^^^^ 
acti^ty  ;  and  in  no  other  to.m  in  this  pai-t  of  by  the  Portuguese)  was  ^  ;yholly  di  tinct 
SrSi^or  are  the  houses  so  weU  built  or  the  river.    On  his  second  expedition,  wl  ch  w^ 
fhots  sowell  supplied.    Its  manufactures  of  undertaken  at  the  pubhc  expense  m  180o 
T.IIht  Zp  nrms  sabres  and  red  lea-  tliis  adventurous  traveller  succeeded  m  saihng 
Z^'T^^^  '^^^:^       its  chief  a  considerable  way  down  the  P--g 
article  of  commerce  is  opium  (' aflounV),  of  Timbuctoo  and  many  otiier  cities,  near  one 
^-hich  a  very  large  quantity  is  prepared  annu-  of  which  he  was  murdered.  _ 
sST  From  the  cultivation  of  opium  here  it      After  a  few  partial  J^^^^^^^^^^^ 

r^at  aL  Smyrna  most  of  th^e  -key  iW  ^^^^^^^^^ 

'''IvlKAThe  Mediten-anean  coast  of  Urith  the  Joliba  or  Niger;  he  ascended  that 
Afri™  been'ln^own  from  very  eaiiy  times  river  for  about  280  miles  and  also  examined 
-more  remote,  indeed,  than  that  of  Europe;  part  of  the  adjacent  counUj.  At  the  same 
;;;nown  0  so  late  a  date  as  the  beginning  of  time  Major  Peddie,  and  after  his  deaUi  Ca^ 
he  15th  century,  the  only  portion  of  the  west  tain  Campbell,  conducted  another  1  ^^f^ 
trast  ofAfilT  V  th  which  European  naviga-  tiie  mouth  of  the  Senegal,  through  tiiFoulah 
tm^  were  acrmainted  w!vs  that  between  the  ten-itory,  as  far  as  Kakundy.  In  181/  Mr. 
S  Z  nf  gXa  tar  and  Cape  Nun,  or  Nam,  Bowdich  explored  a  part  of  the  extensive  ter- 
L  Z"h.  28°  47N  tr'n  extent  of  notlritories  of  the  Ashantees;  and  soou  after- 
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wards  very  considerable  additions  were  made 
to  the  knowledge  formerly  possessed  both  of 
the  geography  and  the  people  of  interior 
Africa,  by  tho  publication  of  Mr.  Jackson's 
account  of  the  ten-itories  of  Timbuctoo  and 
Houssa,  from  the  communications  of  El  Hage 
Abd  Salam  Shabeeny,  a  Mussulman  mer- 
chant, who  had  \'isited  these  states. 

Vaiious  discoveries  were  made  by  MoUicn, 
Eitchie,  Lyon,  and  Laing,  who  respectively 
star  ted  for  the  interior  from  Senegal,  Tripoli, 
and  Sien-a  Leone.  But  a  more  important 
and  successful  attempt  than  any  which  had 
been  hitherto  made  to  explore  the  interior  of 
Africa  was  that  of  Major  Denham  and  Lieu- 
tenant Clapperton,  in  1822.  These  travellers, 
setting  out  from  Tripoli,  along  mth  a  caravan 
of  Arab  mercliants,  crossed  the  desert,  and 
reached  the  great  inland  sea  or  lake  called 
the  Tchad.  The  two  ti'avellers,  sometimes 
together,  and  sometimes  separated,  visited 
Bomou,  the  Fellatah  country,  and  Sackatoo  ; 
but  they  coiild  not  trace  the  Niger  ( called  at 
Sackatoo  the  QuoiTa)  to  its  mouth.  In  a 
second  expedition  Clapperton  reached  Sack- 
atoo from  Guinea,  and  there  died.  His  ser- 
vant, Eichai'd  Lander,  afterwai-ds  rettn-ned  a 
considerable  way  towai'ds  the  south,  intending 
to  embai-k  on  one  of  the  branches  of  the 
Niger,  and,  if  possible,  to  solve  the  grand 
problem  of  its  termination  by  saiUng  down 
the  stream.  But  he  was  stopped  by  the 
natives,  and  compelled  to  tum  back  when  he 
had  got  as  far  as  Dunrora,  which  he  imder- 
stood  to  be  due  west  of  Tunda,  and  at  no 
great  distance  fi-om  it.  Meanwhile,  Major 
Laing  had  succeeded  in  making  his  way  across 
the  desert  from  Tripoli  to  Timbuctoo,  in 
August,  1826,  and  had  transmitted  some  brief 
notices  of  that  famous  city,  where  he  spent 
some  weeks.  But  he  was  mm-dered  on  his 
return,  in  the  desert,  and  none  of  his  papers 
have  yet  been  recovered.  Timbuctoo  was 
also  reached  from  Sierra  Leone  by  Caille. 
The  joiu-ney,  however,  which  solved  the  pro- 
blem of  the  Niger,  was  that  of  Eichaixl  and 
John  Lander.  Leaving  Badagry  on  the  22nd 
of  March,  1830,  these  two  travellers,  following 
nearly  the  same  route  which  had  been  taken 
by  Clapperton  through  the  kingdom  of  Eyeo, 
reached  Boussa  on  the  17th  of  June.  They 
afteiTvards  ascended  the  river  as  far  as  Yaouri, 
from  which  they  retiu-ncd  to  Boussa,  where 
they  remained  for  some  time,  and  then  em- 
barked on  the  river,  which  they  hoped  would 
conduct  them  to  the  sea.  In  this  expectation 
they  were  not  disappointed.  After  various  ad- 
ventxu-es,  Eichard  Lander  had  at  last  the  hap- 
piness, on  the  evening  of  the  18th  of  Novem- 
ber, to  find  himself  at  the  mouth  of  the 


gi'cater  brancli  of  the  river,  here  called  the 
river  Nun,  in  that  gulf  or  depression  known 
as  the  Bight  of  Biafra. 

When  the  news  of  Lander's  success  reached 
England,  a  commercial  company  at  Liverpool 
determined  to  send  out  an  expedition,  with  a 
view  of  opening  an  intercourse  with  the  centre 
of  Africa.  Mr.  Lander,  Mr.  Macgregor  Laird, 
and  Captain  Allen,  were  of  the  party ;  and  two 
smaU  iron  steam  vessels  were  provided,  which 
it  was  hoped  might  ascend  the  Niger  in  safety. 
The  expedition  sailed  in  1832 ;  but  it  tm-ned 
out  most  disastrous,  being  attended  with  a 
fearful  loss  of  life.  The  merchants  of  Liver- 
pool, however,  succeeded  in  establishing  a 
commerce  -with  the  natives  by  degrees;  and 
in  1840  the  government  determined  to  send 
out  an  expedition ;  under  an  impression  that 
trade  and  treaties  with  the  African  chiefs 
might  lessen  the  horrors  of  the  slave  trade. 
This  was  also  attended  mth  much  loss.  Cap- 
tain Becroft  ascended  the  Niger  about  the 
same  time,  in  a  vessel  sent  out  by  Mr.  Jamie- 
son,  of  Livei-pool.  Mr.  Hofroyd,  Mr.  Oldfield, 
and  Messrs.  Moffat  and  Smith,  all  increased 
our  store  of  information  concerning  those  re- 
gions, shortly  before  the  period  just  named. 
In  1842  Captain  Allen  explored  new  regions 
in  vrestern  Africa.  In  1841  and  1842  Dr. 
Beke  spent  a  year  in  Abyssinia,  and  many  re- 
seai'ches  were  made  by  other  travellers  in  the 
upper  valley  of  the  Nile.  In  1843  Major 
Harris  retm^ned  from  his  mission  to  Shoa,  by 
which  much  knowledge  was  gamed  of  that 
region.  In  1844  and  1845  many  travellers 
were  explormg  the  northern  half  of  Africa,  in 
various  du-ections:  and  the  Journal  of  the 
Geogi-aphical  Society  now  yearly  contains  the 
results  of  such  expeditions. 

The  zeal  for  discovery  in  Africa,  which  has 
been  so  strongly  felt  within  the  last  half  cen- 
tury, has  also  sent  out  a  succession  of  ti-avel- 
lers  to  explore  the  southern  regions  of  that 
vast  continent.  The  principal  settlement  in 
this  quarter,  that  of  the  Cape  of  Good  Hope, 
was  founded  by  the  Dutch  aboiit  1050,  and 
remained  in  their  hands  till  it  v/as  finally  talten 
from  them  by  the  British  in  1806.  For  more 
than  a  hundred  years  after  the  establishment 
of  this  colony  it  occupied  only  the  extreme 
angle  of  the  African  continent,  or  a  part  of 
the  narrow  tract  between  the  sea  and  tho 
nearest  mountains  ;  nor  does  much  infonna- 
tion  seem  to  have  been  obtained  Avith  regai-d 
to  any  of  the  natiA'e  tribes,  except  the  nearest 
Hottentots  lying  beyond  that  boundaiy.  The 
first  traveller  who  penetrated  any  considerable 
way  into  tlio  interior  was  Captain  Henri  Hop, 
who  was  sent  out  on  an  expedition  of  disco- 
very by  the  Dutch  governor  in  1761,  and  tra- 


43 


AFRICA. 


AFTEU-MATH, 


44 


versed  a  considerable  part  of  the  country  of 
the  Namaquas.  He  was  followed  by  Span-- 
man,  Vaillant,  Barrow,  Trutter,  Somerville, 
Cowan,  Donovan,  Lichtenstein,  and  Burchell, 
who,  between  1775  and  1812,  traversed  much 
of  the  country  north  and  east  of  the  Capo. 
In  1820  and  1823  Burchell  and  Thompson 
penetrated  far  to  the  nox-th.  In  1830  and 
1837  Sir  J.  E.  Alexander  explored  much  oi 
the  country  inhabited  by  the  Bosclnnans  and 
other  tribes  north  of  the  Cape  of  Good  Hope. 
Since  this  date,  exploring  expeditions  have 
been  made  by  the  missionary  Krapf,  Lieute- 
nant Euxton,  Mr.  Ackermann,  M.  Maizan,  and 
others  in  various  directions. 

In  short,  it  may  be  stated,  that  approaches 
are  now  being  made  towards  the  centre  of 
Africa,  from  almost  every  side  of  that  great 
contment.  The  recent  hon-hunting,  elephant- 
killing  excm-sion  of  Mr.  Gordon  Cmnming,  can 
hardly  be  termed  a  geographical  exploration. 

The  mineral  treasures  of  this  immense  con- 
tinent are  of  coui-se  very  imperfectly  known. 
Salt  is  perhaps  one  of  the  most  universally 
diffused,  being  found  from  the  salt  lakes  of 
the  Cape  colony  to  the  northern  coast.  It 
will  probably  be  found  on  inquiry  that  the 
mineral  treasures  of  Africa  are  nearly  as  vari- 
ous as  those  of  other  parts  of  the  world, 
tliou-h  at  present  less  perfectly  knoAvn,  and 
in  many  cases  only  observed  at  spots  widely 
removed  from  one  another.    The  nnneral 
wealth  of  Egypt  alone  is  considerable ;  and 
that  of  the  interior  west  of  the  Mozambique 
coast  is  also  abundant.    Gold  dust,  however, 
is  that  which  has  the  most  excited  the  cupi- 
dity of  Europeans ;  and  this  mineral  is  found 
in  the  sands  of  the  upper  sti-eams  of  neai-ly 
an  the  great  African  rivers.    Besides  gold  and 
salt,  the  chief  mmeral  products  are  silver, 
copper,  u-on,  tin,  lead,  chalk,  sulphui",  and  a 
few  indications  of  coal. 

The  natm-e  of  African  vegetation  depends 
greatly  on  the  latitude.  The  principal  objects 
of  cultivation  in  the  Barbary  States  are  a  kind 
of  wheat  (Triticiim  durum),  the  stems  of  which 
are  solid,  and  the  grain  horny  rather  than  fa- 
rinaceous ;  barley,  which  the  Moors  give  their 
horses  instead  of  oats,  maize,  durra  {Holcus 
sorghum),  rice,  tobacco,  olives,  oranges,  and 
figs  of  the  most  delicious  quality ;  pomegra- 
nates, grapes,  and  jujubes,  together  with  sweet 
melons  and  water  melons.  In  the  districts 
watered  by  the  Nile  we  find  all  the  richness  of 
ve^retation  of  the  spring  months  of  Bai-bary  ; 
abundance  of  rice,  barley,  and  wheat;  rich 
fields  of  sugar-canes;  olives,  figs,  vines,  and 
plantains  that  have  been  introduced ;  while  in 
ihe  hotter  or  drier,  or  more  southern  distncts, 
tho  dale  is  the  chif  f  object  of  the  scenery.  In 


the  richer  parts  of  the  country  we  find  the 
acacias  which  produce  gum  arabie,  lai'ge  tama- 
risk trees,  called  atle,  gi-eat  quantities  of  the 
senna   plant  (Cassia   ohtusifol'ia  and  other 
species),  intermixed  Avith  various  herbs  belong- 
ing to  tropical  genera,  all  of  which  ai-e  either 
unknoAvn  or  very  rare  in  the  more  northern 
parts  of  Africa.     Cotton,  coffee,  indigo,  and 
tobacco  are  cultivated  with  the  greatest  suc- 
cess.  At  Thebes  first  begins  to  appear  a  third 
race  of  palms  different  from  the  date  and  the 
palmetto,  namely,  the  forky-branched  doom 
pabn  ( Cruc'ifera  Thehaica)  of  Upper  Egypt.  In 
the  equinoctial  parts  of  Africa  all  trees  of  Euro- 
pean vegetation,  and  even  the  date  tree  itself, 
disappear.    The  landscape  is  charactei-ized  by 
masses  of  the  tmwieldy  baobab  (Adansonia), 
the  fruit  of  which  affords  the  natives  a  gi-ate- 
ful  drink,  huge  cotton  trees  {Bombax  pentan- 
drum),  thick  groups  of  oil  palms  {Elais  Gui- 
neensis),  sago  palms  ( Sag  us  raphia),  &ni  others 
of  the  same  majestic  tribe.   In  some  places 
the  woods  abound  in  pine-apples ;  while  the 
plains  are  often  covered  with  immense  quan- 
tities of  the  papyrus  plant.    Among  the  plants 
cultivated  for  food  are  the  cassava,  the  yam, 
the  pigeon  pea,  and  the  ground-nut;  the  pa- 
paw,  the  tamarind,  and  the  nitta  or  doura 
tree;  the  Senegal  custard  apple,  the  gi-ay 
plum,  the  Safu,  and  the  musanga,  the  seeds 
of  which  are  as  agreeable  as  hazel-nuts,  and 
many  others  less  common.    Near  the  Cape 
of  Good  Hope  the  plants  partake  more  of  a 
milder  chmate. 

Among  domestic  quadrupeds,  the  horse,  the 
ox,  the  bufl"alo,  the  sheep,  the  goat,  and  the 
camel,  may  be  enumerated.  It  is  in  the 
northern  and  central  regions  that  the  camel 
and  buffalo  are  used.  Dogs  ai-e  numerous, 
and  in  Mohammedan  towns  have  no  particular 
owners,  but  are  tolerated  for  theu-  utihty. 

Under  the  headings  Abyssinia;  Barbary; 
Cape  or  Good  Hope  ;  Egypt  ;  Gambia  ;  Ni- 
ger; Sahara;  Senegal;  Toibuctoo,  &c., 
will  be  found  details  respecting  the  produc- 
tions, manufactm-es,  and  commerce  of  various 

parts  of  Africa. 

AFRICAN  COMPANY,  a  regulated  tra- 
ding company,  established  by  act  of  Pariia- 
ment  in  1754.  In  the  course  of  time  it 
happened  that  the  whole  expense  of  the  Com- 
pany came  to  be  defrayed  by  the  public,  and 
for  this  reason  the  charter  of  its  incoi-poration 
was  recalled  by  Parliament  in  1821.  The 
possessions  of  the  Company  on  the  west  coast 
of  Africa  were  by  this  act  annexed  to  and 
made  dependencies  upon  the  colony  of  Sieira 

Leone.  ,  .  , 

AFTER-MATH  is  the  grass  which  grows 
after  the  hay  has  been  made  ;  it  is  also  called 
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latter-math,  rowenj  or  rowett,  and  when  left 
long  on  the  gi-ound  it  is  called  fogg  in  some 
places.  Wliere  the  land  is  rich  and  hay  valua- 
ble, the  after-math  is  often  mown  and  made 
into  hay.  This  hay  is  inferior  in  value  and 
nom-ishment  to  the  fli-st  crop,  which  con- 
tains the  flower-stalks  of  the  grass.  It  is  riot 
good  for  horses,  especially  those  which  are 
driven  fast  and  work  hai-d ;  it  is  thought  in- 
jurious to  their  wind.  Cows  and  sheep  ai'e 
fond  of  It,  and  with  them  it  is  not  liable  to 
the  same  objection. 

AGA'KIGUS  is  the  botanical  name  by  Which 
all  the  species  of  mushrooms,  properly  so 
called,  ai-e  collectively  known.  This  genus 
consists,  according  to  the  latest  wi-iters,  of 
not  fewer  than  a  thousand  species,  inhabiting 
meadows,  heaths,  rocks,  and  masses  of  decay- 
ing vegetable  matter,  ia  all  parts  of  Eul-ope, 
and  in  many  other  parts  of  the  temperate 
regions  of  the  earth.  Among  them  a  lai-ge  pro- 
portion are  poisonous,  a  few  are  wholesome, 
but  by  far  the  gi-eater  number  are  altogether 
unknown  in  regard  to  their  action  upon  the 
human  constitution. 

Agaricus  Campestris,  the  common  mush- 
room, is  the  species  that  is  so  frequently 
raised  artificially  for  food.  This  is  readily 
known  in  any  state  by  its  fragrant  odoui-,  by 
which  alone  it  may  be  always  recognised,  and 
the  absence  of  which  is  extremely  suspicious. 
When  in  a  very  young  state,  it  resembles 
little  snow-white  baUs,  which  are  called  but- 
tons ;  afterwards  it  acquires  a  stalk,  separates 
its  cap,  and  becomes  shortly  conical,  with 
liver-coloured  gills,  and  a  white,  thick,  fleshy 
cap,  marked  with  a  few  particles  of  gray.  At 
a  more  advanced  age,  the  cap  is  concave,  the 
colour  gray,  and  the  giUs  black  ;  in  this  state 
It  is  called  ajlap.  Mushrooms  appear  in  the 
fields  chiefly  after  Midsummer,  in  the  months 
of  July,  August,  and  September.  They  are 
mdigenous,  and  spring  up  abundantly  in  fields 
where  cattle  have  been  pastured.  Much  care 
IS  bestowed,  in  some  districts,  in  the  artificial 
cultiu-e  of  mushrooms. 

Agaricus  pratensis,  or  oreades,  the  fairy-ring 
mushroom,  is  so  weU  known  by  its  popular 
designation  as  to  require  no  description.  It 
may  easily  have  gained  that  name ;  for,  in 
fomer  tunes,  there  would  doubtless  be  great 
difficulty  m  imagining  how  such  productions 
could  spnng  up  in  a  few  hours  in  the  re-^tilar 
rings  they  appear  in,  without  the  aid  of  some 
supernatural  agency.  The  use  to  which  this 
species  IS  usually  applied  is  that  of  being 
powdered  and  mixed  with  rich  sauces,  after 
having  been  previously  strung  upon  a  lino, 
and  dried  in  the  shade. 
yoz^'^^'  «o°ietimes  called  Scotch  Pebble,  is 


an  ornamental  stone  used  in  jewellery.  It  is 
one  of  the  many  forms  under  wliich  silica 
iDi-esents  itself,  almost  in  a  state  of  purity: 
constituting  in  the  agate  08  per  cent,  of  tho 
mineral.  It  presents  a  semi-translucent  mass 
mth  a  sort  of  resinous  fracture  ;  and  is  some- 
times tinted  by  a  mihute  quantity  of  iron. 
The  variations  both  of  translucency  and  of 
tint  in  the  same  stone  are  often  so  great  as 
to  give  much  richness  of  appearance ;  and 
this  combined  with  the  high  polish  which 
they  ai'e  capable  of  receiving,  imparts  gi-eat 
value  to  some  specimens  of  agate. 

These  stones  generally  occur  in  the  form 
of  detached  rounded  nodules,  in  a  variety  of 
the  trap  rocks  called  Amygdaloid.  The  par- 
ticles often  arrange  themselves  in  layers 
pai-allel  to  the  surface  ;  and  the  centre  has  in 
some  specimens  a  hoUow  space  contaibiiig 
crystals  of  other  minerals.  It  is  supposed 
that  agates  have  been  fomied  in  a  kind  of  lava 
produced  by  igneous  or  volcanic  actioh. 

There  are  many  gems  which  so  closely 
resemble  the  agate  in  chemical  constitution 
as  to  render  it  convenient  to  notice  them 
briefly  in  this  place.    Carnelian  or  cornelian 
is  coloured  ^vith  shades  of  red  and  yellow :  the 
deep  clear  red  being  the  rai-est  and  most  va- 
luable.   It  is  brought  chiefly  from  the  East 
Indies,  and  is  much  Used  for  engraved  seals. 
Calcedony  presents  generally  a  inilky  white  or 
pale  yellow  colour,  with  very  often  a  wavy 
internal  structure.    It  is  sometimes  met  with 
in  the  British  isles,  in  such  lai-ge  masses  as 
to  be  foi-med  into  cups  and  other  vessels. 
Onyx  has  the  particles  arranged  in  patallel 
layers :  white  alternating  with  blue,  gray,  or 
brown.    The  onyx  was  much  used  by  the 
ancients  for  cameos  :  the  figure  or  device  being 
cut  out  of  the  opaque  white,  and  the  dark  part 
forming  the  gi-ound.    A  Eoman  cameo  of  this 
land,  in  the  Eoyal  Library  at  Paris,  measures 
as  much  as  11  inches  by  9.    Sardonyx  is  a 
variety  of  the  onyx,  in  which  the  opaque  white 
alternates  with  a  rich  deep  orange  brown  of 
considerable  translucency.    Mocha  Stone  is  a 
semi-transparent  calcedony,  in  which  varied 
tints  are  produced  by  the  presence  of  iron  and 
other  bodies.    Moss  Agate  closely  resembles 
Mocha  stone.    Blood-Stone  is  a  green  agate, 
coloured  ivith  bright  red  spots  like  cbops  of 
blood.    Chrysoprase  and  jdasma  are  two  varie- 
ties of  calcedony  having  a  green  tint. 

Sir  H.  T.  De  la  Beche,  in  his  Anniversary 
Address  to  the  Geological  Society  in  1848, 
drew  attention  to  the  ai-tificial  colouring  of 
agate.  Tile  agate  AVoricers  of  Oberstein  are 
m  the  habit  of  imparting  colour  to  that  sub- 
stance :  an  art  derived  from  the  Italians.  It 
■depends  on  the  difierence  of  porosity  in  the 
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different  layers  of  the  agate.    By  immersion 
for  some  time  in  honey  and  water  or  ohve 
oil,  so  that  the  pores  of  the  agate  become 
more  or  less  filled,  a  subsequent  soaking  of 
the  stone  in  sulphuric  acid  produces  a  dif- 
ference in  the  tints  of  the  agate  according  to 
the  porosity  of  the  layers,  the  most  porous 
becoming  black,  while  the  least  porous  remam 
white  or  uncoloured.  By  immersion  in  a  solu- 
tion of  sulphate  of  iron,  and  a  subsequent 
heating  of  the  agate,  a  corneUan  red  is  in  hke 
manner  obtained  in  the  most  porous  layers, 
while  the  least  porous  remahi  unchanged  in 
colour.   It  is  supposed  that  some  of  the  agates 
which  have  come  down  to  us  from  antiquity 
have  been  artificially  colom-ed. 

In  the  Exhibition  of  works  of  Mediaeval  Art, 
at  the  rooms  of  the  Society  of  Arts  in  1850,  many 
exquisite  specimens  of  agate  were  collected. 

AGA'VE,  in  Botany,  comprehends  those 
plants  which  gardeners  call  American  aloes. 
There  are  many  species  of  this  genus,  one 
only  of  which  requires  to  be  mentioned  here, 
viz,  the  Agave  Americana,  or  American  Aloe. 
This  is  a  plant,  which,  when  full  grown,  has 
a  short  cylindrical  woody  stem,  which  is  ter- 
minated by  hard,  fleshy,  spiny,  sharp-pointed, 
bluish-green  leaves,  about  six  feet  long,  and 
altogether  resembhng  those  of  the  arbores- 
cent aloes.   It  is  commonly  supposed  that 
this  plant  only  reaches  maturity  at  the  end  of 
one  hundred  years  ;  but  this,  like  many  other 
popular  opinions,  is  an  error,  the  period  at 
which  the  agave  arrives  at  maturity  varying, 
according  to  circumstances,  from  ten  to  fifty 
or  even  to  seventy  years.    In  hot  or  otherwise 
favomrable  chmates,  it  grows  rapidly,  and  soon 
an-ives  at  the  term  of  its  existence;  but  in 
colder  regions,  or  under  the  care  of  the  gai-- 
dener,  where  it  is  frequently  impracticable  to 
attend  to  all  the  circumstances  that  accelerate 
its  development,  it  requu-es  the  longest  period 
that  has  been  assigned  to  it.    Havuig  acquu-ed 
its  full  growth,  it  finally  produces  its  gigantic 
flower-stem,  after  which  it  perishes.  This 
stem  is  sometimes  as  much  as  forty  feet  high, 
and  is  surrounded  with  a  multitude  of  branches 
arranged  in  a  pyramidal  form,  with  perfect 
symmetry,  and  having  on  their  points  clusters 
of  greenish  yellow  flowers,  which  continue  to 
be  produced  for  two  or  three  months  in  suc- 
cession.   The  native  country  of  the  American 
aloe  is  the  whole  of  America  -within  the  tropics, 
from  the  plains  nearly  on  a  level  -^rith  the  sen, 
to  stations  upon  the  mountains  at  an  elevation 
of  between  9,000  and  10,000  feet.    The  sap 
may  be  made  to  flow  by  incisions  in  the  stem, 
and  furnishes  a  fermented  liquor,  called  by 
the  Mexicans  Pulque ;  from  this  an  agreeable 
ardent  spirit,  caUed  Vino  Mcrcal,  is  distilled. 


The  fibres  of  the  leaves  form  a  coarse  kind  of 
thread ;  the  flowering  stems  dried  malce  an 
almost  imperishable  thatch;  an  extract  of  the 
leaves  is  made  into  balls,  which  will  produce  a 
lather  with  water ;  the  fresh  leaves  themselves 
cut  into  slices  are  occasionally  given  to  cattle ; 
and  finally  the  centre  of  the  flowering  stem 
split  longitudinally  is  by  no  means  a  bad  sub- 
stitute for  a  European  razor  strop,  owing  to 
minute  particles  of  sihca  forming  one  of  its 
constituents. 

AGE  OF  TREES.  The  immense  con- 
sumption of  timber  in  the  manufactures  of 
this  and  many  other  countries,  renders  it  in- 
teresting to  note  the  circumstances  which 
distinguish  diflerent  kinds  of  trees,  in  respect 
to  duration  and  growth. 

Besides  annual  and  biennial  plants  (whose 
age  is  indicated  by  their  names),  the  remain- 
der of  the  more  perfect  part  of  the  vegetable 
kingdom,   whether   herbaceous  or  sltrubby 
or  arborescent,  consist  of  plants  which  may 
be  classed  under  two  piincipal  modes  of 
growth.    One  of  these  modes  is  to  increase, 
when  young,  in  diameter,  rather  than  in  length, 
until  a  certain  magnitude  is  obtained,  and 
then  to  shoot  up  a  stem,  the  diameter  of 
which  is  never  materially  altered.    The  addi- 
tion of  new  matter  to  a  trunk  of  this  land 
takes  place  by  the  insinuation  of  longitudinal 
fibres  into  the  inside  of  the  wood  near  the 
centre;  on  which  account   such  trees  are 
called  Endogenous  :  they  also  bear  the  name 
of  Monocotyledons.    The  other  mode  is,  from 
the  beginning,  to  increase  simultaneously  in 
length  and  diameter,  but  principally  in  length. 
The  addition  of  new  matter  to  a  trunk  of  this 
kind,  takes  place  by  the  insinuation  of  longi- 
tudinal fibres  into  a  space  beneath  the  bark, 
and  on  the  outside  of  the  wood  near  the  cir- 
cmnference  ;  on  wliich  account  such  trees  are 
called  Exogenous  ;  they  also  bear  the  name  of 
Dicotyledons. 

To  the  first  of  these  classes  belong  the 
palm  tribe  and  some  other  tropical  ti-ees. 
There  is  scaixely  any  well-attested  evidence 
of  these  plants  ever  acquh-ing  any  considerable 
age.  It  has  indeed  been  supposed,  that  cer- 
tain BrazUian  cocoa-nut  pahns  may  be  from 
600  to  700  yeai-s  old,  and  that  othei-s  probably 
attain  to  the  age  of  something  more  than 
300  years.  But  the  method  of  computmg 
the  age  of  palms,  which  is  either  by  the  num- 
ber of  rings  externally  risible  upon  their  nnd 
between  the  base  and  the  summit  of  the  stem, 
or  by  comparing  the  oldest  specimens,  the  age 
of  which  is  tmlmown,  Arith  young  trees  of  a 
known  age,  is  entirely  conjectural,  and  not 
founded  upon  sound  physiological  considera- 
tions ;  besides  which,  the  date-palm,  which  is 
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best  hiiowii  to  Europeans,  does  not  at  all 
justify  tlie  opinion  that  palms  attain  a  great 
age ;  the  Arabs  do  not  assign  it  a  greater  lon- 
gevity than  from  two  to  thi-ee  centuries. 

But  in  exogenous  trees,  it  is  quite  the  re- 
verse :  to  tlieir  existence  no  limited  duration 
can  be  assigned.  Of  the  many  remarkable 
cases  upon  record  of  a  great  age  attained  by 
exogenous  trees,  the  foUo'sving  ai-e  among  the 
more  interesting. 

At  EUerslie,  the  bu-th-place  of  Wallace,  three 
miles  to  the  S.  "W.  of  Paisley,  stands  an  oak, 
in  the  branches  of  which  tradition  relates  that 
celebrated  chieftain  to  have  concealed  himself 
mth  three  himdred  of  his  followers.  However 
improbable  the  latter  circimistance  may  be,  it 
is  at  least  certain  that  the  tree  may  weU  have 
been  a  remarkable  object,  even  at  the  period 
assigned  to  it  by  tradition,  namely,  in  the  be- 
ginning of  the  fourteenth  centmy,  and  if  so, 
this  indi\'idual  must  be  at  least  700  years  old. 
Its  branches  ai-e  said  to  have  once  covered  a 
Scotch  acre  of  ground ;  but  its  historical  in- 
terest has  rendered  it  a  prey  to  the  curiosity 
of  the  stranger,  and  the  limbs  have  gradually 
disappeared  till  little  remains  except  the 
trunk.  Many  other  cases  of  oaks  of  extreme 
old  age  ai-e  recorded,  some  of  which  have  been 
estimated  at  1500  or  1600  yeai's. 

Of  ancient  yews  several  authentic  instances 
can  be  nained.  At  Ankerwyke  House,  near 
Staines,  is  a  yew  older  than  the  meeting  of 
the  English  bai-ons  at  Eunnymede,  when  they 
compelled  King  John  to  grant  the  Magna 
Chai-ta.  This  tree,  at  3  feet  from  the  ground, 
measures  9  feet  3  inches  in  diameter ;  and  its 
branches  overshadow  a  circle  of  207  feet  in 
cu-cumference.  The  yews  of  Foimtain's  Ab- 
bey, in  Yorkshire,  are  probably  more  than 
1200  years  old ;  and  to  others  an  age  of  from 
2500  to  3000  years  has  been  assigned. 

Even  this  degree  of  antiquity  is,  however, 
much  less  than  that  of  the  baobab  trees  of 
Africa,  estimated  by  Adanson  at  5000  years ; 
and  the  deciduous  cypress  of  Chapultepec  in 
Mexico,  which  the  younger  De  Candolle  con- 
siders still  older. 

The  way  in  which  the  age  of  some  of  these 
specimens  has  been  computed  is  twofold: 
firstly,  by  comparing  them  with  other  old 
specimens,  the  rate  of  growth  of  which  is 
known;  and  secondly,  by  cutting  out  a  portion 
of  their  circumference,  and  counting  the  num- 
ber of  concentric  rings  that  are  visible  ;  for  in 
exogenous  trees  the  woody  cylinder  of  one 
year  is  divided  from  the  succeeding  one  by  a 
denser  substance,  which  marks  distinctly  the 
Ime  of  separation  of  the  two  years.  The  first 
of  these  methods  is  sufficiently  correct  to  give 
at  least  an  approximation  to  the  truth,  and 


the  latter  would  be  absolutely  coi-rect,  if  one 
could  be  quite  sure  that  obsei-vers  provided 
against  all  possible  causes  of  error.  But  it 
has  been  shovm  by  Dr.  Lindley,  that  in  con- 
sequence of  the  extreme  inequaUty  in  thick- 
ness of  the  annual  layers  of  wood  on  opposite 
sides  of  a  stem,  a  person  who  judged  of  the 
whole  age  of  a  tree  by  the  examination  of  the 
layers  of  the  stunted  side  only,  would  commit 
errors  to  the  amount  of  sixty  per  cent,  and 
more.  It  is  by  no  means  impossible  that  the 
great  age  assigned  to  the  deciduous  cypress 
and  the  baobab  may  be  conjiected  with  an 
error  of  this  nature. 

AGENT.  In  commercial  matters,  where 
one  person  acts  for  another,  he  is  called  an 
agent,  and  his  employer  the  ■princijnil.  The 
relations  between  the  two  are  of  great  import- 
ance, and  are  guided  in  some  respects  by 
statutes,  and  in  others  by  the  custom  of  the 
particular  department  of  commerce  to  which 
they  belong. 

AGIO,  a  term  iised  sometimes  to  express 
the  variations  from  fixed  pars  or  rates  of  ex- 
change, but  more  generally  to  indicate  by  per 
centages  the  differences  in  the  valuations  of 
moneys.  The  Italian  word  aggio  is  explained 
to  mean  '  an  exchange  of  money  for  some  con- 
sideration.' Thus,  if  a  coin  is  reduced  in 
weight,  and  the  real  value  is  not  equal  to  the 
nominal  value,  the  difference  is  the  agio. 

"Where  it  is  in  the  power  of  the  state  to 
prevent  the  degradation  of  the  coin  below  the 
standard,  no  calculations  of  agio,  strictly  so 
called,  are  rendered  necessary.  In  some 
states,  the  ciurency  is  made  up  of  the  dete- 
riorated coins  of  the  neighbouring  countries 
with  which  the  inhabitants  have  dealings. 
Under  these  circumstances,  banks  were,  at 
different  times,  estabhshed  by  the  governments 
of  Venice,  Genoa,  Hamburg,  Amsterdam,  &c., 
which,  under  the  guarantee  of  the  state,  should 
be  at  all  times  bound  to  receive  deposits  and 
to  malve  payments,  according  to  some  standard 
value.  The  money  or  obUgations  of  these 
banks  bears  a  premium  equivalent  to  the  de- 
terioration, and  this  premium  is  called  the 
agio  of  the  bank. 

As  the  current  coins  of  every  country  have 
a  Idnd  of  medium  value  at  which  they  are  ge- 
nerally talcen,  the  term  agio  is  also  applied  to 
express  what  must  be  paid  over  and  above 
this  medium  value.  The  lands  of  money  on 
which,  in  the  case  of  exchange,  an  agio  is  paid, 
are  not  always  the  more  valuable  intrinsically, 
but  those  which  are  most  in  request. 

The  tei-m  agio  is  also  used  to  signify  the 
rate  of  premium  which  is  given,  when  a  person 
having  a  claim  which  he  can  legally  demand  in 
only  one  metal,  chooses  to  be  paid  in  another. 
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Thus,  in  France,  silver  is  the  only  legal  stan- 
dard, and  payments  can  be  demanded  only  in 
silver  coin :  a  circumstance  which  is  found  to 
be  practically  so  inconvenient,  that  the  receiver 
will  frequently  pay  a  small  premium  in  order 
to  obtain  gold  coin,  which  is  more  easily  trans- 
portable :  this  premium  is  called  the  agio  on 
gold 


AGRICULTURAL  IMPLEMENTS.  A 
large  and  important  depai-tment  of  manufac- 
tuiing  skill  is  that  which  is  devoted  to  agri- 
cultural implements  and  machines— to  those 
mechanical  aids  by  which  the  produce  of  the 
soil  is  developed.  Like  most  other  departments 
of  industry,  this  has  made  a  great  advance 
within  the  last  few  years.  The  researches  of 
Liebig,  Boussingault,  Thaer,  and  other  foreign 
experimentalists,  and  those  of  our  own  coun- 
trymen, have  taught  us  what  ai-e  the  relations 
which  each  land  of  soil  bears  to  each  species 
cultivated,  and  how  the  mechanical  prepara- 
tion of  the  soil  can  most  efficiently  be  carried 
on.  Out  Smithfield  cattle  shows,  and  the 
annual  exhibitions  of  the  Royal  Agricultural 
Society,  demonstrate  how  much  attention  is 
now  paid  to  the  form  and  manufacture  of 
agricultul-al  implements. 

The  Comte  de  Gasparin,  in  his  valuable 
Cours  d' Agriculture,  presents  a  useful  analysis 
and  classification  of  agricultm-al  implements, 
according  to  the  nature  of  the  operations 
which  they  are  destined  to  perform.  Eirst 
come  perforating  implements,  intended  sim 
ply  to  make  holes  in  the  ground,  generally 
for  the  reception  of  roots  or  seed ;  these  com- 
prise the  single  and  double  dibble,  a  frame 
with  pointed  spikes,  a  roller  with  pointed 
spikes,  and  other  contrivances  of  a  similar 
land.    The  second  class  comprises  imple- 
ments which  cut  the  soil  in  strips,  or  loosen  it 
in  rows ;  these   comprise  ploughs,  harrows, 
rakes,  scarificators,  &c.    In  the  thu-d  class 
are  implements  used  to  cut  the  soil  into  hori 
zontal  slices  ;  these  are  illustrated  by  paring 
machines,  by  turf-cutting  machines,  by  many 
forms  of  plough-share,  and  by  extirpators. 
The  fourth  class  comprises  implements  which 
overturn  long  strips  of  soil  upon  themselves; 
among  these  ate  to  be  numbered  cultivators, 
and  many  minor  forms ;  indeed  the  plough  it- 
self iti  some  of  its  forms  belongs  to  this  class, 
inasmuch  as  it  exposes  new  portions  of  soil 
to  the  action  of  the  atmosphere.    The  fifth 
class  comprises  the  more  complete  forms  of 
plough,  by  which  three  movements  ai-e  ef- 
fected—a vertical  cut,  a  horizontal  cut,  and 
an  overturning  of  the  portion  loosened.  In 
the  sixth  class  are  instruments  which  dis- 
place the  soil  in  separate  pieces,  and  not  in 
eontinuous  strips;  they  comprise  spades, pick 


axes,  hoes,  pitchforks,  and  other  simple  hand  - 
worked tools.  The  seventh  class  comprises 
implements  used  in  ci-ushing,  equalismg, 
smoothing,  and  pressing  the  clods  which  have 
been  loosened  by  any  of  the  before  mentioned 
means;  the  various  kinds  of  clod-crushers, 
rammers,  and  rollers  ai-e  included  in  this  class. 
In  the  eighth  class  are  comprised  the  nume- 
rous varieties  of  soioing  machines,  from  the 
simplest  to  the  most  complicated  drills,  &c.  The 
ninth  class  comprises  the  harvesting  or  reaping 
machines,  such  as  sickles,  scythes,  &c. 

Gasparin  goes  on  to  the  formation  of  Other 
classes  ;  such  as  implements  for  preparing 
grain  for  the  market  (flails,  thrashing  ina- 
chiries,  winno^Ving  machines,  &c.)  ;  imple- 
ments of  transport  (baskets,  wheelbarrows, 
and  vehicles  of  eveiy  description  used  upon  a 
farm) ;  and  inachines  of  any  kind  used  in 
irrigation. 

Under  their  proper  headings  ui  this  Cyclo- 
p£Edia,  all  the  principal  agricultural  implements 
ai-e  described.  There  may  be  many  readers 
who  are  not  aware  that  the  manufacture  of 
such  implements  has  assumed  a  magnitude 
and  systematic  character  quite  analogous  to 
the  great  factory  system.  At  the  works  of 
Messrs.  Ransome  and  May,  for  example,  at 
Ipswich,  the  operations  ai-e  conducted  on  a 
gigantic  scale,  and  with  all  that  subdivision 
of  labour  which  marks  an  advanced  stage  in 
manufactures.  Many  hundi-ed  persons  are 
here  constantly  employed  m  the  manufacture 
of  agricultural  implements  and  machines. 
Mr.  AUan  Ransome,  a  partner  in  this  firm, 
has  within  the  last  few  years  published  a  valu- 
able illustrated  treatise  on  such  implements. 

AGRICULTURAL  INSTITUTIONS.  The 
Board  of  Agriculture  was  established  chiefly 
through  the  exertions  of  the  late  Su-  John 
Sinclau-,  and  was  incorporated  in  1793.  One 
of  its  first  proceedings  was  to  commence  a 
survey  of  aU  the  English  counties  on  a  uni- 
form plan.  The  '  Surveys '  were  useful  at  the 
tune  in  developing  more  rapidly  the  agncul- 
tural  resom-ces  of  the  countr}'.  Dui-ing  the 
years  of  scaixity,  at  the  end  of  the  last  and 
beginning  of  the  present  centiuy,  the  Bo.ai-d 
of  Agricultm-e  took  upon  itself  to  suggest, 
and  as  far  as  possible  provide,  remedies  for 
the  deai-th,  by  coUectiug  information  and 
maldug  reports  to  the  government  on  the 
state  of  the  crops.  The  statistics  which  the 
board  collected  were  also  at  times  made  use 
of  by  the  minister,  or  at  least  were  believed 
to  be  so,  in  connection  with  his  schemes  of 
taxation.  The  board  encouraged  experiments 
and  improvements  in  agriculture  by  prizes, 
and  it  natui-ally  exercised  considerable  influ- 
ence over  the  provincial  agricultm-ol  societies. 
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The  Board  ol  Agriculture  was  dissolved  in 
1816. 

The  Smithfield  Cattle  Club,  wliich  has  heeu 
in  existence  half  a  century,  and  some  of  tlie 
provincial  agricultiu'al  societies,  especially  the 
Bath  and  West  of  England  Society,  which 
commenced  the  publication  of  its  '  Transac- 
tions'  nearly  seventy  years  ago,  have  been 
veiy  useful  in  promoting  agricultural  improve- 
ment. 

With  the  establishment  of  the  '  Eoyal  Agii- 
cultural  Society  of  England,'  a  new  sera  com- 
menced in  the  history  of  institvitions  for  the 
improvement  of  English  agi-iculture.  The 
objects  of  this  society,  as  set  forth  in  the  char- 
ter of  incorporation,  axe : — 1.  To  embody  such 
infoi-mation  contained  in  agricultm'al  publica- 
tions and  other  scientific  works  as  has  been 
proved  by  practical  experience  to  be  useful  to 
the  cultivators  of  the  soil.  2.  To  con-espond 
with  agricultui-al,  horticultural,  and  other 
scientific  societies,  both  at  home  and  abroad, 
and  to  select  from  such  correspondence  all 
information  which,  according  to  the  opinion 
of  the  society,  may  be  likely  to  lead  to  prac- 
tical benefit  in  the  cultivation  of  the  soil. 
3.  To  pay  to  any  occupier  of  land  or  other 
person,  who  shall  undertake,  at  the  request 
of  the  society,  to  ascertain  by  any  experiment 
how  far  such  information  leads  to  useful  re- 
sults in  practice,  a  remuneration  for  any  loss 
which  he  may  incur  by  so  doing.  4.  To  en- 
coiu-age  men  of  science  in  their  attention  to 
the  improvement  of  agricultiu-al  implements, 
the  construction  of  farm-buildings  and  cot- 
tages, the  application  of  chemistry  to  the 
general  prnT^oses  of  agriculture,  the  destruc- 
tion of  insects  injiuious  to  vegetable  life,  and 
the  eradication  of  weeds.  5.  To  promote  the 
discovery  of  new  varieties  of  grain  and  other 
vegetables  useful  to  man,  or  for  the  food  of 
domestic  animals.  6.  To  collect  information 
vrHh  regard  to  the  management  of  woods, 
plantations,  and  fences,  and  on  every  other 
subject  connected  with  rural  improvement. 
7.  To  take  measures  for  the  improvement  of 
the  education  of  those  who  depend  upon  the 
cultivation  of  the  soil  for  their  support.  8.  To 
talie  measures  for  improving  the  veterinary 
art,  as  appUed  to  cattle,  sheep,  and  pigs. 

9.  At  the  meetings  of  the  society  in  the 
country,  by  the  distribution  of  prizes  and  by 
other  means,  to  encourage  the  best  mode  of 
farm  cultivation  and  the  breed  of  live  stock. 

10.  To  promote  the  comfort  and  welfare  of 
labourers,  and  to  encourage  the  improved 
management  of  their  cottages  and  gardens. 
The  country  meetings  take  place  annually  in 
July.  England  and  Wales  are  divided  into 
nine  great  districts,  and  a  place  of  meeting 


in  each  is  fixed  upon  about  a,  year  before- 
hand. 

The  success  of  the  Eoyal  Agricultural  So- 
ciety has  revived  the  spirit  of  existing  associ- 
ations, or  led  to  the  formation  of  new  ones. 
There  ai-e  now  about  four  hundred  agricul- 
tural societies  in  various  parts  of  England. 
There  are  also  a  hundi-ed  and  fifty  farmers' 
clubs,  which  are  eminently  practical;  and  the 
local  results  which  they  collect  and  discuss 
may  become  applicable  to  other  parts  of  the 
countiy  placed  under  similar  circumstances  of 
aspectj  soil,  and  situation, 

The  agricultm-e  of  Scotland  has  been  largely 
indebted  to  the  societies  which  have  been 
established  at  different  periods  for  its  im- 
provement. A  '  Society  of  Improvers  in  the 
Knowledge  of  Agriculture  in  Scotland,'  was 
established  in  1723,  and  some  of  its  transac- 
tions were  published.  The  society  becoming 
extinct,  was  succeeded  by  another  in  1755 ; 
and  the  society  which  now  stands  in  the  same 
relation  to  Scotland  as  the  Eoyal  Agricultural 
Society  to  England  was  established  in  1784. 
It  is  entitled  the  Highland  and  Agrioultm-al 
Society  of  Scotland.'  The  constitution  and 
proceedings  of  the  society  are  as  neai'ly  as 
possible  similar  to  the  English  society. 

In  1841  the  '  Eoyal  Agricultural  Improve- 
ment Society  of  Ireland '  was  established  on 
the  plan  of  the  Eoyal  Agricultural  Society  of 
England. 

In  England  there  ai-e  no  institutions  of  a 
public  nature  which  combine  scientific  with 
practical  instruction  in  agriculture.  The  ad- 
vantage of  establishing  such  an  institution 
was  suggested  by  the  poet  Cowley ;  and  in 
1799  Marshall  pi;blished  'Proposals  for  a 
Eoyal  Institute  or  College  of  Agriculture  and 
other  branches  of  Eural  Economy.'  There 
is  the  Sibthorpian  Professorship  of  Eural 
Economy  in  the  University  of  Oxford;  at  the 
University  of  Edinburgh  there  are  professor- 
ships of  agricultui-e  and  agricultural  che- 
mistry; and  at  the  university  of  Aberdeen 
there  are  lectures  on  agriculture.  The  bota- 
nical, geological,  and  chemical  professorships 
and  lectiu-es  in  the  difi"erent  universities  are, 
however,  to  a  certain  extent  auxiliary  to  the 
science  of  agriculture.  The  Eari  of  Ducie 
has  established  a  model  example  farm  on  his 
estate  in  Gloucestershire ;  and  fai-ms  of  this 
description  are  of  considerable  local  advan- 
tage. There  is  one  on  a  very  complete  scale 
at  Harpenden,  near  St.  Alban's,  replete  with 
all  the  apparatus  for  the  chemical  analj'sis  of 
soils,  fodder,  products,  &o.  In  1839,  the  lato 
B.  F.  Duppa,  Esq.,  published  a  short  pam- 
phlet entitled  'Agricultural  Colleges,  or 
Schools,  for  the  Sons  of  Fanners,'  which  con- 
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tains  many  useful  suggestions  for  the  esta- 
blisliment  of  such  institutions.  In  the  Agri- 
cultural College  and  Model  Farm  at  Ciren- 
cester the  pupils  receive  an  education  at  once 
practical  and  scientific,  under  a  person 
thoroughly  acquainted  with  the  management 
of  a  farm,  associated  with  a  professor  of  che- 
mistry, mechanics,  &c. 

In  Ireland  the  government  affords  du-ect 
encouragement  to  agricultural  education 
thj-ough  the  insti-umentality  of  the  Board  of 
National  Education.  The  persons  who  are 
trained  for  the  office  of  teachers  in  the  na- 
tional schools  are  required  to  attend  the  lec- 
tures of  a  professor  of  agricultural  chemistry. 
The  Agricultm-al  Seminary  at  Temple-Moyle, 
six  miles  from  Londonderry,  is  one  of  the 
most  successful  experiments  which  has  yet 
heen  made  in  the  United  I^ingdom  to  esta- 
blish an  institution  for  agricultural  education 
It  Avas  founded  by  the  North  West  of  Ireland 
Society  in  1827,  and  vip  to  1840  had  been  at- 
tended by  418  piipils. 

Such  societies  as  the  Scottish  Agricultural 
Chemistry  Association,  established  at  the  close 
of  184-3,  are  very  well  calculated  to  advance 
the  progress  of  scientific  agriculture ;  and  they 
can  be  established  in  any  district  where  a  suf- 
ficient number  of  subscribers  can  be  obtained 
to  command  the  services  of  a  competent  che- 
mist. Associations  of  this  nature  show  how 
much  can  be  done  in  this  country  without 
any  assistance  from  the  state.  Landed  pro- 
prietors who  subscribe  twenty  shillings  yearly, 
are  entitled  to  have  performed  analyses  of 
soils,  manures,  &c:,  according  to  a  scale  fixed 
upon ;  and  if  more  than  a  certain  number  are 
required,  a  charge  of  one-half  above  the  scale 
is  made. 

In  England,  soils  are  analysed  at  the  Mu- 
seum of  Economic  Geology,  London,  at  a 
charge  of  one  guinea.  The  estabhshment  is 
under  the  superintendence  of  her  Majesty's 
office  of  "Woods  and  Forests. 

In  France  there  are  schools  assisted  by  the 
state,  where  young  persons  can  obtain  instruc- 
tion in  agriculture,  both  practical  and  theo- 
retical. The  principal  institution  of  this  kind 
is  that  at  Grignon,  where  one  of  the  old  royal 
palaces  and  the  domain  attached  to  it,  con- 
sisting of  1,185  acres  of  arable,  pasture,  wood, 
and  marsh  land,  have  been  given  up  on  cer- 
tain conditions.  The  professors  are  paid  by 
the  government,  and  the  pupUs  are  of  two 
grades,  one  paying  48/.  a  year,  and  the  other 
no/.  For  the  pui-pose  of  impai-ting  theoretical 
knowledge,  courses  of  lectures  are  given  on 
the  follomng  siibjects  :— 1.  The  rational  prin- 
ciples of  husbandly,  and  the  management 
of  a  farm.  2.  The  principles  of  nu-al  economy 


applied  to  the  employment  of  the  capital  and 
stock  of  the  farm.  3.  The  most  approved 
methods  of  keeping  farming  accounts.  4.  Tlie 
construction  of  farm-buildings,  roads,  and  im- 
plements used  in  husbandry.  5.  Vegetable 
physiology  and  botany.  6.  Horticultm-e. 
7.  Forest  science.  8.  The  general  principles 
of  the  veterinary  art.  9.  The  laws  relating 
to  property.  10.  Geometry  applied  to  the 
measurement  and  sm'veying  of  land.  11.  Geo- 
metrical drawing  of  fai-ming  implements. 
12.  Physics,  as  applied  to  agriculture.  13.  Che- 
mistry as  apphed  to  the  analysis  of  soils, 
manures,  &c.  14.  Certain  general  notions  of 
mineralogy  and  geology.  15.  Domestic  me- 
dicine, applied  to  the  use  of  husbandmen. 

Institutions  designed  for  the  improvement 
of  agriculture,  and  supported  by  the  state, 
have  been  estabhshed  in  most  parts  of  Ger- 
many.   In  Prussia  there  is  a  public  model 
farm  and  agricultural  academy  in  nearly  every 
province.    The  most  important  of  these  in- 
stitutions is  the  one  at  Mogelin,  in  Branden- 
bm-g,  about  40  miles  from  Berlin,  which  was 
founded  by  the  late  king.    The  estabhshment 
consists  of  a  college  and  a  model  farm  of 
1200  acres.    At  Hohenheim,  in  the  kingdom 
of  Wirtemberg,  two  leagues  from  Stuttgard, 
an  old  palace  has  been  appropriated  as  an 
agricultm-al  college.    The  quantity  of  land 
attached  to  the  institution  is  about  1,000  acres. 
Lectures  are  deUvered  by  twelve  professors  on 
the  following  subjects:  —  Mathematics  and 
physics,  chemistiy  and  botany,  technology,  til- 
lage, and  other  departments  of   rural  eco- 
nomy, forestry,  and  the  veteiinary  art.  In 
Bavaria  the  kiiig  has  given  up  the  domain  at- 
tached to  the  royal  palace  of  Schleissheim  for 
the  pm'poses  of  a  model  farm. 

There  are  agricultural  institutions  supported 
by  the  state  in  several  other  coimtries  of  Eu- 
rope. 

AGRICULTURE.  Without  attempting 
any  formal  treatise  on  agiicultm-e,  useful  de  ■ 
tails  wUl  be  met  wth  under  the  names  of  the 
chief  agricultural  insti'uments  and  tlie  chief 
vegetable  crops.  In  several  coimtries  of  Eu- 
rope there  is  a  depai-tmeut  of  government 
organized  either  for  collecting  the  statistics  of 
agi-iculture  or  superintending  institutions 
which  have  immediate  relation  to  that  branch 
of  indusUy.  In  France  these  duties  devolve 
upon  a  department  of  the  Minister  of  Com- 
merce and  Agriculture.  The  councils  general 
of  agriculture,  &c.,  in  each  department  of 
France  collect  the  agi-icultm-al  statistics  from 
each  commime ;  and  the  quantity  of  land  so^^■u 
with  each  description  of  grain,  the  produce, 
and  the  quantity  of  live  stock  for  the  whole  of 
the  kingdom,  are  accurately  known  and  pub- 
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lished.  In  Belgium  these  facts  ai'e  ascertained 
periodically,  but  not  every  yeai\     In  the 
United  States  of  North  America,  at  the 
decennial  census,  an  attempt  was  made  to 
ascertain  the  number  of  each  description  of 
live  stock,  including  poulti-y ;  the  produce  of 
cereal  grains,  and  of  various  crops ;  the  quan- 
tity of  dairy,  orchard,  and  garden  produce,  &c., 
in  each  State.    There  ai-e  twenty  nine  heads 
of  tliis  branch  of  inquiry.  The  only  countries 
m  Em-ope  which  do  not  possess  statistical 
accounts  of  their  agriculture  founded  on  offi- 
cial documents  are  England  and  the  Nether- 
lands.   On  the  same  principle  that  a  census 
of  the  population  of  a  country  is  useful,  it 
must  be  useful  to  have  an  account  of  its 
productive  resources.    The  absence  of  official 
infoi-mation  is  supphed  by  estimates  of  a  con- 
jectm-al  character,  founded  at  best  only  on 
local  and  partial  observation.    In  France  it  is 
positively  ascertained  that  the  average  produce 
of  wheat  for  the  whole  kingdom  is  under  four- 
teen bushels  per  acre.  In  England  it  is  known 
that  the  maximum  produce  of  wheat  per  acre 
is  about  forty  bushels,  and  that  the  minunum 
is  about  twenty  bushels.  The  usual  conjecture 
IS  that  the  average  produce  of  the  kingdom  m 
years  of  fair  crops  is  about    twenty -eight 
bushels,  but  the  total  superficies  sown  with 
wheat  or  any  other  grain,  and  the  total  quan- 
tity of  the  produce,  ai-e  matters  simply  of  con- 
jecture.   It  would  be  most  desirable  to  trace 
what  have  been  the  results  of  the  more  scien- 
tific cultivation  of  the  last  few  yeai-s.  The 
only  statement  the  pubhc  or  even  the  govern- 
ment are  in  possession  of  in  respect  to  the 
quantity  of  land  cultivated  and  uncultivated, 
and  of  land  incapable  of  producing  grain  or 
hay,  m  Great  Britain,  rests  upon  the  authority 
of  private  mqiury  made  by  one  person,  Mr. 
Couhng,  a  civil  engineer  and  surveyor,  who 
gave  the  details  to  the  parliamentary  committee 
on  emigration  in  1827.    From  his  tables  it 
appears  that  upwards  of  forty-six  millions  of 
acres  were  cultivated  in  the  United  Kingdom; 
of  which  about  nineteen  miUions  were  culti 
vated  as  arable  and  gardens,  ajid  about  twenty- 
seven  milhons  were  meadows,  pastures,  and 
marshes. 

AIGLETS  is  the  French  name  for  what  in 
England  axe  called  ^a^5,  viz.,  the  metal  sheaths 
at  the  end  of  laces  or  points.  These  points 
are  now  out  of  date;  they  were  ties  or  bows 
adorned  at  the  ends  with  aiglets,  and  were 
used  mstead  of  buttons  for  fastening  dresses. 

lot  iZ7"'  ""-^  '^^tnries, 

not  used  merely  for  service,  as  the  modern 

ments,  glittering  hke  spangles. 
In  some  of  the  sUk-mills  of  Derby,  tags  for 
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silli  boot-laces  ai-e  made  in  a  curious  manner. 
A  Httle  boy  sits  before  a  kind  of  cutLiug-ma- 
chine,  with  which  he  cuts  a  strip  of  sheet-brass 
into  small  pieces,  each  lai-ge  enough  for  one 
tag;  the  piece  is  at  the  sometime  bent  into  a 
kind  of  semi-cyhndrical  form.  The  pieces  are 
then  talcen  up  by  another  boy,  and  dropped 
one  by  one  into  a  recess  in  another  machine ; 
and  the  end  of  a  silk-lace  being  laid  m  the 
hollow  of  a  tag,  a  lever  is  brought  down  with 
the  left  hand,  by  which  the  tag  is  made  to 
embrace  the  lace  firmly,  enclosing  it  all  round. 
These  processes  are  conducted  with  astonish- 
ing rapidity :  the  fingers  of  the  two  boys  moving 
almost  as  fast  as  the  eye  can  follow  them. 

AIE,  is  the  material  of  om-  atmosphere, 
though  in  the  last  century  the  name  was  ap- 
pUed  to  gases  of  most  Mnds  as  fast  as  they 
were  discovered.  The  air  which  envelops  the 
globe  is  &  mixture  (not  a  chemical  compound) 
of  oxygen  and  nitrogen,  with  a  very  small 
proportion  of  carbonic  acid,  and  water  m  the 
state  of  vapour.  The  two  last  are  considered 
as  accidental  ingredients,  and  not  constituent 
parts ;  as  well  on  account  of  the  smallness  of 
then-  quantity,  as  because  they  occur  in  dif- 
ferent proportions  at  difierent  times.  Esti- 
mated by  weight,  air  is  found  (nearly,  but  not 
with  strict  accuracy)  to  consist  of  one  atom  or 
equivalent  of  oxygen  to  two  of  nitrogen ;  or, 
estimated  by  volume,  the  oxygen  is  to  the  ni- 
trogen m  the  ratio  of  one  to  fom-.  The  car- 
bonic acid  and  aqueous  vapoiu",  taken  together, 
are  not  more  than  one -fiftieth  of  the  whole 
weight.  A  thousand  cubic  mches  of  dry  air, 
the  barometer  standing  at  30  inches,  and 
Fahrenheit's  thei-mometer  at  60°,  weigh  about 
310  grains.  The  same  bulk  of  water,  at  the 
same  pressure  and  temperature,  weighs 
252,525  grahis,  or  more  than  800  times  that  of 
air. 

The  air,  in  common  with  all  other  bodies 
has  weight    This  is  proved  by  weighing  a 
bottle  which  contains  an-  in  a  veiy  dehcate  ba- 
lance, and  then  by  repeating  the  process  after 
the  air  has  been  exhausted  from  the  bottle  by 
the  air-pump    From  this  we  are  immediately 
led  to  conclude  that,  like  aU  other  hea^'y  fluids 
air  exercises  pressure  upon  aU  substances  which 
are  m  contact  ivith  it,-a  truth  that  was  very 
httle  suspected  in  ancient  times.    The  density 
of  the  au-  depends  upon,  and  is  a  consequence 
0^  the  pressure  of  the  superincumbent  atmos- 
phere;  or  the  air  is  an  clastic  fluid;  that  is, 
Its  bulk  increases,  and  its  density  diminishes 
whenever  the  exterior  pressure  is  wholly  or 
partially  removed.    Let  a  loose  bladder,  tied 
at  the  mouth,  and  not  so  full  of  air  as  to  be 
distended,  be  placed  under  the  receiver  of  an 
air-pump,  so  that  the  air  which  presses  the 
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outside  of  the  bladder  can  be  exhausted ;  the 
interior  air  will  expand  so  soon  as  the  exhaus- 
tion begins,  mil  presently  distend  the  bladder 
to  its  fullest  dimensions,  and  in  some  cases 
will  even  burst  it.    On  the  re-  (^d^iiss^on  of  he 
air  into  the  space  suiTOunding  the bladdei,  the 
latter  wU  gradually  resume  its  former  dimen 
2ons,  and  its  withered  or  flaccid  appearance. 
Is  we  ascend  the  atmosphere,  the  superui- 
cumbent  column  of  ah:  becomes  of  less  weight 
and  the  density  becomes  less;  that  is  a  cubic 
foot  at  the  height  of  (say)  1000  foet  above  the 
ground  is  not  so  heavy,  or  does  not  contam  o 
much  ah-,  as  a  cubic  foot  at  the  surface  o.  the 
earth    The  pressure  and  density  ot  the  air 
ai-e  rec'ulated  by  the  follo^ving  law  :  at  the  same 
temperature,  the  elastic  forces  of  two  portions 
of  ah-  (or,  which  is  the  same  thmg,  the  weights 
of  mercury  they  will  balance)  are  m  du-ect 
proportion  to  the  densities,  or  in  inverse  pro- 
portion to  the  spaces,  occupied  by  these  por- 
tions.   The  human  body  would  he  crushed  by 
the  pressure  of  the  air  on  it,  were  there  not  a 
counter  pressure  from  within-  _ 

The  temperature  of  air  influences  its  elastic 
force.  It  is  probable  that  air  would  become 
fii-st  liq-aid,  and  then  sohd,  if  it  could  be  made 
sufficiently  cold.  Like  all  other  substances, 
ah  gives  out  heat  when  it  is  compressed ;  a 
property  strikingly  illustrated  by  the  fact  that 
tinder  can  be  set  on  fire  when  the  ah  in  which 
it  is  contamed  is  suddenly  and  violently  com- 

Ah-,  hke  gases  and  vapom-s  generally,  en- 
larges its  bulk  with  every  increase  of  tempera- 
tm°e,  or  increases  its  elastic  force  if  enlarge- 
ment of  bulk  be  prevented.    The  quantity  of 
this  expansion,  when  the  temperature  passes 
from  the  freezing  to  the  boihng  point  of 
;ater  (that  is,  from  32°  to  212°  of  Fahren- 
Lt's  thermometer,  from  0°  to  80°  of  Reau- 
mur's, and  from  0°  to  100°  of  the  Centigrade), 
is  375  parts  out  of  a  thousand  of  the  bulk 
which  it  had  at  the  freezing  point.    And  this 
enlargement  is  uniform ;  that  is,  whatever  ex- 
pansion arises  from  an  increase  of  12  ol  tem- 
perature, half  as  much  arises  from  an  in- 
crease of  6",  twice  as  much  from  one  ol 
24°  and  so  on.    Trom  the  different  sys- 
tem's on  which  the  Fahrenheit,  Reaumur, 
and  Centigrade  themometers  axe  graduated, 
Slows  that  the  increase  of  bulk,  coiTes- 
ponLg  to  a  rise  of  one  degree  of  temperature 
fnCair  (the  bulk  of  32°  F.  bemg  taken  as 
ft  standai-d)  i«  ^V^^^  *°  ^espec^ 
tively    In  some  fow  cases  this  regulaanty  of 
expansion  is  not  quite  certam,  bn^  it  is  known 

holies  wf-ay  notice  that  probably  tJaere  . 


a  slight  adhesion  of  air  to  many,  if  not  to  all 
surfaces.  A  small  needle  may  be  made  to 
swim  on  water,  and  in  this  state  the  water 
evidently  retires  from  around  it,  leaving  it,  as 
it  were,  suspended  over  a  hollow  in  the  fluid. 
This  is  attributed  to  the  adhesion  of  a  coat  of 
air,  which,  vrith  the  iron,  makes  the  whole 
specifically  Ughter  than  the  water.  Recent 
experiments  on  the  pendulum  have  led  some 
to  suspect,  that,  hi  addition  to  the  resistance 
of  the  ah,  a  shght  coating  of  this  substance 
travels  vnih.  the  pendulum,  and  thereby  causes 
an  irregular  addition  to  its  weight, 

These  few  details  concerning  the  general 
properties  of  air  will  meet  mth  various  illus- 
trations under  Air-gun;  Aib-pump;  Atijos- 
PHEnE  ;  Ralloqk;  Combustion;  Pneumatics; 
Stove  ;  Ventilation,  &c. 

AIR-BEDS  and  CUSHIONS.  [Water- 
PROOF  Compositions.] 

AII^^BLAUDER.  Cod-sounds,  which  are 
brought  in  great  quantities  fr-om  Newfoundland, 
are  nothmg  more  than  the  salted  air-bladdei-s 
of  these  fishes.  The  Iceland  fishermen,  as 
well  as  those  of  America,  prepai-e  isinglass  of 
a  very  excellent  quality  from  cod-sounds; 
though  they  are  not  acquainted  wth  the 
method  of  clarifying  it,  which  the  Russians 
practise  in  preparing  that  article  from  the 
sound  of  the  sturgeon,  [Isinglass.] 

AIR  ENGINES,     Many  attempts  have 
been  made  withhi  the  last  few  years  to  pro- 
duce engines  which  should  have  the  power  of 
steam-engines  without  the  use  of  steam.  The 
compression  or  the  rarefaction  of  afr,  brought 
about  in  some  one  of  many  difi'erent  ways, 
is  the  agentrelied  upon  for  producing  amoving 
force.   In  1840  Mr.  Stfrhng  patented  such  a 
machine,  and  read  a  description  of  it  before 
the  Institute  of  Civil  Engineers  in  1846.  In 
this  engine  two  strong  ah--tight  vessels  ai-e 
connected  with  the  opposite  ends  of  a  cylmder, 
in  which  a  piston  works  in  the  usual  manner. 
About  four-fifths  of  the  interior  space  in  these 
vessels  is  occupied  by  two  sunilar  air-vessels, 
or  plungers,  suspended  to  the  opposite  extre- 
mities of  a  beam,  and  capable  of  being  alter- 
nately moved  up  and  down  to  the  extent  of  the 
remaining  fifth.    By  the  motion  of  these  in- 
terior vessels  the  air  to  be  operated  upon  is 
moved  from  one  end  of  the  exterior  vessel  to 
the  other ;  and  as  one  end  is  kept  at  a  high 
temperature,  and  the  other  as  cold  as  possible, 
when  the  air  is  brought  to  the  hot  end,  it 
becomes  heated,  and  has  its  pressm-e  increased, 
whereas  its  heat  and  pressiure  are  diminished 
when  it  is  forced  to  the  cold  end.  Now  as  the 
interior  vessels  necessarily  move  m  opposite 
du-ections,  it  follows  that  the  prassiu-e  of  the 
enclosed  air  in  the  one  vessel  is  increased, 
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while  that  of  the  other  is  diminished ;  a  dif- 
fci-ence  of  pressiu'e  is  thus  ijroduced  npou  the 
opposite  sides  of  tlie  piston,  which  is  tliereby 
made  to  move  from  one  end  of  the  cylinder  to 
the  other ;  and  by  continually  reversing  the 
motion  of  the  suspended  vessels  or  plungers, 
the  greater  pressure  is  successively  thro\vn 
T.ipon  a  dififerent  side,  and  a  reciprocating  mo- 
tion of  the  piston  is  kept  up.  The  piston  is 
connected  with  a  fly-wheel,  in  any  of  the  usual 
modes,  so  as  to  communicate  motion  to  ma- 
chinery. There  is  a  furnace  to  heat  one  end 
of  the  air-vessels,  and  a  water-pipe  refrigerator 
to  cool  the  other ;  and  the  air  ti-averses  nume- 
rous small  channels  in  its  course  from  the  one 
end  to  the  other,  in  such  a  mode  as  to  econo- 
mise the  heat.  An  engine  on  this  construc- 
tion has  been  used  in  an  ii'on  foundry  at 
Dundee. 

One  of  the  most  remaa-kable  projects  for  an 
air-engine  is  the  Carbonic  Acid  Locomotive,  for 
which  Mr.  Baggs  took  out  a  patent  in  1842. 
Cai'bonic  acid  gas  assumes  a  liquid  foi-m  un- 
der a  pressure  of  about  540  lbs.  to  the  inch, 
at  a  temperature  of  32°;  and  the  project  con- 
sists in  an  attempt  to  make  the  sudden  vapo- 
risation of  this  liquid  a  source  of  power.  Car- 
bonate of  ammonia  is  made  by  one  of  the 
usual  chemical  processes ;  and  this  being 
separated  into  its  proximate  elements  of  car- 
bonic acid  gas  and  ammoniacal  gas,  these 
two  gases  are  brought  to  the  liquid  state, 
either  by  the  chemical  method  of  Mr.  Faraday 
or  the  mechanical  method  of  Sir  M.  I.  Brunei. 
The  locomotive  or  other  engine  is  charged 
with  the  condensed  or  liquefied  gases,  which 
are  contained  in  very  strong  wrought  iron 
tubes;  and  on  opening  certain  valves,  the 
liquids  suddenly  flash  into  the  vaporic  form, 
mix  and  combine  together,  and  are  condensed 
into  carbonate  of  ammonia  in  an  adjoining 
condenser.  This  carbonate  of  ammonia 
can  be  again  used  as  a  source  whence  to  ob- 
tain the  two  gases.  The  sudden  force  gene- 
rated when  the  liquids  expand  into  vapour, 
becomes  a  moving  power  for  the  machine. 
Apparatus  must  be  provided  at  suitable  sta- 
tions, for  maldng  the  two  gases,  and  con- 
densing them  into  the  liquid  form.— Such  is 
the  rationale  of  this  singular  scheme ;  but 
we  are  not  aware  that  it  has  proceeded  beyond 
the  specification  of  the  patent. 

Mr.  H.  Pratt  pubhshed  a  pamphlet,  about 
1845,  with  a  view  of  shewing  that  the  ascen- 
sive  force  of  a  lofty  current  of  air,  when  aided 
by  heat,  may  be  apphed  to  the  moving  of  ma- 
chinery. The  common  smoke-jack,  and  many 
other  machines  long  in  use,  illustrate  the 
force  of  an  ascending  column  of  heated  air ; 
but  Mr.  Pratt's  object  is  to  show  that  there  is 


an  ascensive  power  in  a  tall  ciuTent  of  air 
more  than  equal  to  the  result  produced  by  tho 
heating  of  the  air  to  a  temperature  beyond 
that  of  the  external  atmosphere.  A  large 
bakery  has  been  established  on  this  principle 
at  New  York,  the  machineiy  being  worked  by 
the  ascensive  force  of  a  current  of  air  heated 
by  the  baking  ovens.  At  a  certain  height 
within  a  lofty  vertical  shaft  is  a  horizontal 
wheel,  with  wings  or  vanes  attached  at  an  angle 
of  10° ;  the  ascending  air  causes  this  wheel  to 
revolve  horizontally ;  di'ums  are  fixed  on  the 
spindle  of  the  wheel,  and  straps  or  bands 
from  these  drums  drive  the  machinery  for 
grinding  the  flour  and  kneading  the  dough. 
The  dimensions  of  the  various  pai'ts  are  so 
calculated  as  to  produce  about  200  horse- 
power. 

Baron  Von  Eathen  made  trial  of  an  air- 
locomotive  on  a  common  road,  in  1848.  Tt 
travelled  from  Putney  College  (where  it  was 
constructed)  to  Wandsworth,  at  the  rate  of  10 
or  12  miles  an  hour.  The  air-reservoir  (^sub- 
stitute for  a  steam  boiler)  had  a  capacity  of 
75  cubic  feet;  it  was  capable  of  being  charged 
■with  air  to  a  pressure  of  fifty  atmospheres,  by 
a  6-horse  power  engine. 

AIE-GUN,  an  instrument  for  projecting 
bullets,  in  which  the  moving  power  is  the  rush 
of  condensed  air  allowed  to  escape,  instead  of 
the  formation  of  gases  arising  from  the  igni- 
tion of  grmpowder. 

In  the  stock  of  the  air-gun  is  a  condensing 
syringe,  the  piston  of  which  condenses  air  into 
a  cavity  having  a  valve  opening  inwards,  just 
behind  the  bullet.  The  barrel  is  open,  and 
the  bullet  (which  should  just  fit  the  barrel) 
is  inserted  in  the  usual  way.  The  trigger 
opens  the  valve  behind  the  bullet,  and  permits 
the  rush  of  the  condensed  air,  which  propels 
the  bullet  forward.  The  moment  the  finger 
is  withdrawn  from  the  trigger,  the  air  closes 
the  valve,  and  remains,  somewhat  less  con- 
densed than  before,  for  the  next  discharge. 

The  same  principle  has  been  variously  ap- 
plied. In  the*  magazine  air-gun,  there  is  a 
reservoir  of  bullets,  in  a  channel  under  the 
barrel,  one  of  which  is  turned  in  by  a  cylindri- 
cal cock  pierced  by  a  ttibe,  which  in  one  posi- 
tion is  a  continuation  of  the  reservoir  of  bul- 
lets, and  in  another,  of  the  barrel.  Thus  by 
turning  the  gun  upside  down,  and  turning  the 
cock,  a  bullet  falls  into  it  from  the  reservoir, 
which,  on  returning  the  cock,  is  of  com-se  in 
the  baiTel.  In  some  au--guns,  the  cavity  con- 
taining the  condensed  air  is  a  hollow  copper 
ball,  which  can  be  screwed  on  to  the  gun  after 
condensation.  The  Air-Cane  is  so  called  be- 
cause it  is  usually  in  the  form  of  a  walking 
stick.     The  handle  contains  the  condensed 
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air,  and  can  be  unscrewed  and  filled  by  a 
sepai'ate  condensing  syringe. 

No  power,  but  only  a  convenient  adaptation 
of  power,  is  gained  in  an  air-gun ;  since  the 
wundensation  of  the  aii'  itself  requires  an  ex- 
penditure of  power.  The  instrument  has 
hitherto  been  little  more  than  a  toy. 

In  1849  a  singular  aii--gun  was  invented,  in 
Avhich  the  elastic  quality  of  gutta-percha  was 
brought  in  aid  of  the  elasticity  of  air,  so  as  to 
charge  the  gun  -without  the  necessity  for  a 
■condensing  syringe — such,  at  least,  was  the 
theory  of  the  apparatus. 

AIR-PUMP,  is  an  instrument  for  remo^dng 
the  air  out  of  a  vessel.  It  effects  the  reverse 
operation  to  that  performed  by  the  condensing 
syringe,  by  which  additional  ah'  is  forced  into 
a  vessel.  Both  in  the  exhausting  and  the 
condensing  syringe  there  is  a  tube  closed  at 
one  end,  excepting  an  orifice  to  which  a  valve 
or  lid  is  attached.  A  piston,  with  a  rod  and 
handle,  enters  at  the  other  end,  and  can  be 
moved  up  and  down  the  tube.  The  piston  is 
not  enthely  closed,  but  has  a  valve  opening 
the  same  way  as  the  other  valve.  Both  are 
attached  to  vessels,  the  aii-  of  which  is  to  be 
rarefied  or  condensed.  In  the  exhausting 
syringe,  both  valves  open  upwards  or  let  air 
only  out  of  the  vessel  and  the  piston  :  in  the 
condensing  syiinge,  both  open  downwards,  or 
let  air  only  into  the  vessel  and  the  piston.  In 
the  exhausting  syringe,  every  time  that  the 
piston  is  drawn  upwards,  it  leaves  a  sort  of  va- 
cuum in  the  barrel ;  and  the  air  in  the  receiver 
forces  up  the  lower  valve  to  fill  up  this 
vacuiun.  At  the  next  movement,  the  ah'  thus 
raised  is  driven  ont  of  the  instrument  altoge- 
ther ;  for  the  valves  are  so  placed  that  no  air 
can  go  from  above  downwards.  By  repeated 
movements  of  this  land,  nearly  all  the  air  may 
be  drawn  out  of  the  receiver.  In  the  conden- 
sing syi'hige,  all  the  operations  are  exactly  re- 
versed ;  the  downivard  motion  of  the  piston 
being  the  efiicient  agent  in  forcing  into  the  re- 
ceiver a  quantity  of  air  many  times  greater 
than  that  which  it  originally  contained. 

The  exhausting  sjTinge  is,  in  principle,  the 
common  ah'-pump.  In  most  forms  of  au'- 
pump  there  is  at  the  top  a  metal  plate  ground 
to  a  perfectly  plane  sm-face,  on  which  is  placed 
an  inverted  glass  jar  or  receiver,  whence  the 
air  is  to  be  extracted.  A  hole  in  the  plate  is 
connected  with  a  tube,  which  communicates 
with  two  pump  bai'rels.  These  bai'rcls  are  ex- 
hausting syringes.  One  or  more  guages  ai-e 
attached  to  the  instrument  to  test  the  degree 
of  exhaustion  of  the  air.  The  pistons  which 
■work  in  the  two  pump-barrels  are  connected 
by  a  rack-and-piniou  movement  with  a  handle, 
in  such  a  way  that  when  the  handle  is  worked 


in  somi-cu-ctilai'  movements,  the  pistons  are 
raised  alternately.  As  tlie  lower  pai-t  of  each 
ban-el  is  connected  with  the  receiver  by  means 
of  the  tube,  the  movements  of  the  two  pistons 
gradually  draw  out  the  aur  from  the  receiver, 
in  the  manner  of  the  exhausting  syi-inge  ;  and 
in  this  way  a  nearly  perfect  vacuum  may  be 
produced. 

In  most  of  the  objects  for  which  an  air-pump 
is  required  in  scientific  experiments,  a  glass 
receiver,  provided  with  stop-cocks  or  other 
adjustments,  is  placed  on  the  plate  of  the  air- 
pump  to  have  the  air  extracted ;  aud  experi- 
ments or  observations  are  made  in  the  vacuum 
thus  produced. 

If  the  receiver  of  an  air-  pump  be  open  at 
both  ends,  and  the  upper  orifice  be  stopped  by 
the  hand, — on  exhaustion,  the  pressure  of  the 
exterior  air  wUl  be  painfully  great  on  the 
hand.  If  a  piece  of  bladder  be  tied  tightly 
over  the  orifice,  as  the  exhaustion  proceeds 
the  bladder  will  be  pressed  inwai'ds,  and  will 
finally  burst  with  a  loud  noise.  The  weight 
of  the  air  is  ijroved  by  exhausting  a  copper 
ball  furnished  with  a  stop-cock,  which  is  shut 
before  the  baU  is  removed  from  the  ah'-pump : 
it  win  then  be  found  to  weigh  less  than  before 
the  exhaustion  was  made.  The  presence  of 
air  in  various  substances  may  be  detected  by 
means  of  an  air-pump.  A  glass  of  liquid 
placed  under-  the  receiver  wiU  give  out  bubbles 
of  air  as  soon  as  the  exliaustion  begins.  A 
sluivelled  apple  will  be  restored  to  apparent 
freshness  by  the  expansion  of  the  air  which  it 
contatas  ;  but  wiU  resume  its  original  appear- 
ance when  the  air  is  allowed  to  return.  The 
elasticity  of  air  may  be  shown  by  placing  a 
bladder  under  the  receiver,  not  distended,  and 
the  mouth  of  which  is  tied  up  ;  on  exhausting 
the  receiver,  the  air  contained  in  the  bladder 
will  expand  it  more  and  more,  as  more  of  the 
pressure  from  the  exterior  is  removed ,  and 
the  bladder  will  finally  burst  from  the  interior 
pressure.  If  a  hole  be  made  in  the  smaller 
end  of  an  egg  which  is  placed  under  the  re- 
ceiver, the  small  bubble  of  air,  wliich  is  always 
found  in  the  lai'ger  end,  will  by  its  expansion 
force  out  the  contents  of  the  egg. 

In  machinery  employed  in  manufactures, 
the  ah'-pump  is  apphed  in  various  -ways,  espe- 
cially with  some  forms  of  steam-engines.  In 
such  cases  no  glass-receiver  is  necessary,  and 
the  mechanism  of  the  ah'-pump  is  larger  and 
stronger. 

AIR- SADDLE.  The  principle  of  the  air 
vessel  has  been  applied  ■within  the  last  few 
years  to  the  production  of  saddles :  the  lea- 
ther being  made  into  a  hollow  case,  and  in- 
flated with  air,  as  a  means  of  fonning  an  easy 
seat  for  the  rider.   A  patent  was  taken  or.L  for 
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the  invention;  but  it  may  be  doubted  whether 
Z  0  Ung  action  to  .-hich  a  saddle  subjected 
loAi  not  be  too  severe  for  an  an'-stufifed 


AIR-VESSELS,  or  Air-Chambers,  are  used 
in  vaiious  machines,  either  to  regulate  aiid 
equalise  the  propulsion  of  fluids,  as  m  a  Eibe- 
EKGiNE ;  or  to  regulate  and  check  the  velocity 
of  appai-atus  which  might  otherwise  attain  a 
dangerous  degree  of  speed.    An  example  of 
the  last-mentioned  use  is  afforded  by  Ae  con- 
trivance employed  by  Mr.  Timothy  Bramah 
instead  of  a  fly,  to  regulate  the  speed  of  a 
tread-mill.    In  this  contrivance  the  turnmg  ot 
the  tread-wheel  is  made  to  work  a  series  of 
large  beUows,  or  ak-vesselsresemblmg  beHows, 
in  which  the  apertures  for  the  ingress  and 
efn-ess  of  an-  ave  fitted  with  shding  plates 
worked  by  an  apparatus  resembhng  the  go.-er- 
nor  of  a  steam-engine  ;  so  that  whenever  the 
speed  of  the  machineiy  exceeds  the  desired 
limit,  the  apertm-es  are  reduced,  and  a  greater 
resistance  is  thereby  occasioned.    Similar  con- 
trivances, in  which  a  cyhnder  and  piston  may 
be  used  instead  of  bellows,  and  water  or  oil 
instead  of  an-,  may  be  advantageously  employed 
in  lieu  of  ordinary  breaks  for  cranes  usea  m 
lowering  heavy  goods,  and  in  vaiious  other 
machines. 

AIRDRIE  has  lately  sprung  up  to  be  tne 
centre  of  one  of  the  most  important  mining 
districts  in  Scotland.  It  is  situated  about  a 
dozen  miles  east  of  Glasgow.  The  whole  dis- 
trict beneath  and  around  Airdi-ie  abounds  in 
the  richest  ironstone  and  coal;  and  some  of 
the  lai-gest  iron-works  ui  Scotland  are  here  lo- 
cated, around  which  a  numerous  population  of 
miners  and  workpeople  is  accumulating.  An- 
drie  is  connected  with  Glasgow  by  the  Monk- 
land  Canal  and  by  the  Caledonian  Railway,  by 
which  routes  its  mineral  treasures  reach  the 
great  emporium  of  Scottish  commerce. 

AIX,  a  considerable  town  of  France,  in  the 
depai-tment  of  the  Benches  du  Rhone,  carries 
on  an  important  trade  in  hardwares,  fish,  and 
the  productions  of  the  neighbouring  country. 
Among  the  manufactures  are  silks,  velvets, 
woollen  cloth,  and  printed  cahcoes. 

ALABA'MA,  one  of  the  southern  _  United 
States  of  North  America,  is  a  flourishing  seat 
of  commerce  and  industry.  The  forest  trees 
in  the  middle  and  north  of  the  state,  are  post 
oak,  white  oak,  black  oak,  hickory,  poplar, 
cedar,  pine,  chestnut,  and  mulberry ;  in  tlie 
south,  pine,  cypress,  and  loblolly.  Iron  ore  is 
found  in  various  parts  of  the  state,  and  coal  is 
abundant  on  the  Black  Wan-ior  river  and  the 
Cahawba  river.  Cotton  is  the  staple  produc- 
tion of  the  state,  but  Indian  corn,  rice,  wheat, 
oats,  &c.,  are  produced.    The  Alabama  river 


is  navigable  for  vessels  drawing  six  feet  water, 
00  miles  above  its  junction  with  the  Tombig- 
bee,  to  Claiborne,  and  has  foiu-  or  five  feet 
water  for  150  miles  fai-ther,  to  the  mouth  of 
the  Cahawba.  The  Tombigbee  is  navigable  for 
smaU  saihng  vessels  to  St.  Stephens,  150  miles, 
and  for  steam-boais  to  Columbus  in  Missis- 
sippi State ;  its  total  length  is  450  miles,  and 
it  is  navigable  for  boats  neai-ly  the  whole  length. 
Cotton  is  the  great  article  of  export.  The  city 
and  port  of  Mobile  is,  next  to  New  Orieans, 
the  largest  cotton-mai-t  of  the  southern  states, 
320,000  bales  having  been  exported  m  a  year. 
40,000  bales,  of  about  5001b.  each,  are  annually 
shipped  from  Montgomery  in  this  State.  _ 

Manufactm-es  are  spreading  considerably  m 
this  state.     Tanneries,  iron-foundnes,  cut- 
leries, distiUeries,  printing  -  ofBces,  &c.,  are 
rapidly  increasing.     Since  the  colhsions  oi 
opinion  between  the  northern  and  southern 
states  respecting  slavery,  the  latter  have  begun 
to  erect  cotton  mills  as  a  means  of  fostering 
then:  own  cotton  culture ;  and  Alabama,  as 
one  of  them,  is  rising  m  importance.    In  the 
middle  of  1850  there  were  in  Alabama  12 
cotton  mills,  mth  12,580  spindles  and  300 
looms ;  and  there  were  then  contracts  m  force 
for  20,000  more  spindles  and  550  more  looms. 
The  exports  from  Alabama  in  1848  were  valued 
at  11,927,749   dollars.     The  population  ot 
Alabama  has  risen  from  20,845  in  1810,  to 
624  827  in  1845.    The  railways  in  Alabama 
at  the  beginning  of  1849  were  113  miles  in 
length,  viz.,  from  Montgomery  to  AVest,  Point, 
and  from  Tuscumbia  to  Decatm-. 

ALABASTER,  is  a  delicate  white  soft  kind 
of  marble,  used  for  ornamental  purposes.  The 
name  is  derived  from  Alabastron,  a  town  of 
Egypt,  where  there  appears  to  have  been  a 
manufactory  of  small  vessels  or  pots,  made  of 
a  stone  found  in  the  mountains  near  the  town. 

There  are  two  kinds  of  alabaster :  the  one 
is  a  carbonate  of  lime  ;  the  other  is  gypsum,  or 
sulphate  of  Irnie.    Many  of  the  ancient  perfume 
vessels  are  made  of  the  compact  crystalhne 
mass  deposited  from  water  holding  carbonate 
of  lime  in  solution,  which  is  foimd  in  many 
places  in  almost  every  country.    It  is  easy  to 
ascertain  of  which  of  the  two  kinds  a  vessel  is 
composed;  for  carbonate  of  lime  is  hard,  and 
effervesces  if  it  be  touched  by  a  strong  acid; 
but  sulphate  of  lime  does  not  effervesce,  and  is 
so  soft  that  it  may  be  scratched  with  the  nail. 
The  term  alabaster  is  now  generally  applied 
to  the  softer  stone.    This  last,  when  pure,  is 
a  beautiful  semi-transparent  snow-white  sub- 
stance, easily  worked  into  vases,  lamps,  and 
various  other  ornaments ;  but  it  is  seldom  found 
in  masses  large  enough  for  statuary;  and,  in- 
deed, artists  would  be  unfiling  to  execute  any 
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great  work  in  a  material  so  very  liable  to  in- 
jury. It  is  lai'gely  found  in  Italy  and  in  Der- 
byshire. 

There  ai-e  many  ingenious  modes  of  pro- 
ducing slight  modifications  in  alabaster,  in 
respect  to  coloui'  or  some  other  of  its  proper- 
ties.   Alabaster  may  be  bronzed,  by  coating  it 
once  or  twice  with  size,  and  touching  it  with  a 
bronze  powder,  of  which  many  different  vari- 
eties are  manufactured.    By  a  judicious  use 
of  bronzing,  very  pleasing  effects  may  be  pro- 
duced in  an  alabaster  statuette.  Alabaster 
may  be  cleaned,  by  washing  ynth.  soap  and 
warm  water,  and  rinsing.    It  may  be  polished, 
by  rubbing  itmth  dried  shave-grass,  then  with 
a  paste  of  lime  and  water,  and  lastly  with 
powdered  tale.    It  may  be  hardened,  by  coating 
the  smface  with  a  mixture  of  plaster  of  Paris 
and  gum    arable;   or  by  heating,  cooUng, 
steeping  in  water,  di-ying,  and  pohsliing.  It 
may  be  stained  by  the  same  materials  and  in 
the  same  way  as  mai-ble.    It  may  be  cemented 
when  broken  by  a  mixture  of  quicklime  and 
white  of  egg.    And  lastly,  it  may  be  etched  by 
covering  it  with  an  etching-ground  composed 
of  white  wax,  white  lead,  and  oil  of  tui^pentine, 
and  proceeding  in  the  customary  method  of 
the  etching  process. 

The  alabaster  manufactm-e  is  one  of  some 
importance  in  Italy.  It  employs  numerous 
turning-lathes  in  Florence,  Leghorn,  Milan, 
and  other  to^vns.  At  Florence,  especially,  the 
beauty  and  uniformity  of  the  alabaster  enable 
it  to  be  worked  into  ornaments  of  considerable 
size.  The  larger  masses  are  cut  with  steel 
saws  into  blocks  and  pieces  of  various  shapes, 
which  are  afterwards  worked  into  the  desired 
form  by  lathes  and  tools.  Easps,  fine  files, 
fine  chisels,  and  graving  tools,  are  the  chief 
aids  employed. 

ALAEUM.  It  is  curious  to  mark  how 
much  ingenuity  has  been  displayed  within 
the  last  few  years  in  the  invention  of  alarums, 
and  how  many  patents  have  been  taken  out 
for  the  inventions.  In  aU  such  contiivances 
there  is  some  httle  bit  of  mechanism  or  other 
which  gives  a  shrill  soimd  whenever  atten- 
tion is  required  to  be  directed  to  any  subject 
with  which  the  alarum  is  associated. 

Without  describing  any  of  the  older  forms, 
we  may  glance  at  a  few  of  the  modern  sug- 
gestions. A  Mr.  Allen,  in  1844,  registered  an 
alarum  intended  to  prevent  injury  to  boilers 
from  the  water  falling  below  its  proper  level. 
The  machine  consists  of  a  float  ^vithin  the 
boiler,  a  steam-Avhistle  on  the  exterior,  and  a 
tube  of  connection.  When  the  water  is  at  a 
proper  height  in  the  boiler,  the  float  is  buoyed 
up,  and  the  whistle  is  silent ;  but  when  the 
water,  and  >vith  it  the  float,  descends  too  low, 
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a  little  valve  in  the  tube  opens,  and  a  cun-ent 
of  steam  from  the  boiler  ascends  to  tlie 
whistle,  which  immediately  gives  fortli  a  shrill 
sound,  thereby  indicating  that  the  water  has 
sunk  too  low  in  the  boiler. 
-  The  alariuns  suggested  within  a  recent 
period  for  use  on  railways,  ai-e  exceedingly 
numerous.    One  patented  by  Mr,  Doull,  is  a 
railway  whistle,  so  constnicted  as  to  yield 
several  notes,  capable  of  being  combined  into 
a  code  of  signals.     A  chemical  alarum  by 
Mr.  Mowbray  consists  of  a  copper  cyhnder, 
mth  a  whistle  at  the  top.   A  piece  of  cai-- 
bonate  of  lime  and  a  little  muriatic  acid  are 
put  into  tlie  cylinder,  by  which  carbonic  acid 
gas  is  speedily  generated  ;  and  this  is  forced 
by  some  kind  of  mechanism  into  the  whistle, 
whenever  a  sound  is  required  to  be  produced. 
A  contrivance  by  Mr.  Hoare,  described  before 
the  Society  of  Arts,  consists  of  a  chain  of  rods 
extending  from  end  to  end  of  a  railway  train, 
and  moving  freely  on  joints.    At  the  end  of 
the  chain,  in  the  guard's  caniage,  is  a  crank 
wliich,  when  the  rods  rotate  on  theu'  axes, 
comes  in  contact  yvith  a  hammer,  and  causes 
it  to  strike  a  bell.    The  driver,  or  the  pas- 
sengers in  any  carriage,  can  give  a  slight 
rotatory  motion  to  the  rods,  and  thus  signals 
be  communicated. 

But  the  busiest  contiiver  of  alainmis,  per- 
haps, is  Mr.  Eutter,  who  has  called  to  his  aid 
the  marvels  of  electricity.  In  a  patent  for 
several  such  contrivances,  taken  out  by  him 
in  1847,  one  variety  is  the  Fire  Alarum,  a 
complicated  apparatus  intended  for  use  in 
lai-ge  buildings.  A  galvanic  battery  is  placed 
in  one  room,  the  alarum  in  another,  thermo- 
meters in  every  room,  and  copper  wires  to 
connect  aU  these  pieces  of  appai-atus.  If  the 
temperature  of  any  room  be  greatly  raised, 
as  by  accidental  fire,  the  rising  mercury  in 
the  thermometer  comes  in  contact  -with  a 
metallic  wire,  which  sets  the  galvanic  battery 
in  action,  and  this  agam  works  the  alarum- 
bell  in  the  same  way  as  an  electro-telegraphic 
clock,  btit  with  an  adjustment  intended  to 
show  in  which  room  the  rise  of  temperature 
has  occun-ed.  A  second  variety',  the  IVespass 
Alarum,  depends  for  its  action  on  tlie  placing, 
near  every  door  and  window,  of  a  tube  con- 
taining mercmy,  open  at  the  top ;  the  ojien- 
ing  or  closing  of  the  door  or  window  brings 
a  small  wire  into  contact  with  the  surface  of 
tlie  mercury,  and  this  completes  a  galvanic 
connection  with  a  batterj'  in  another  room : 
all  the  parts  of  the  apparatus  may  be  the 
same  as  those  in  the  fire  alarum,  except  by 
having  open  tubes  of  mercurj'  near  doors  and 
windows,  instead  of  thermometers  in  each 
room.    A  tliird  variety,  the  Jiailway  Alarum, 
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s  intended  to  establish  signals  of  communi- 
■itiou  bet\Yeen  the  guai'd  and  the  engme- 
rivei-  of  a  railway  train.    There  is  a  copper 
ire  carried  through  or  upon  or  beneath 
■Ach  carriage,  and  connected  with  another  in 
he  adjoining  cai-riage  by  a  flexible  metallic 
•ord:  the  mre  and  cord  being  coated  with 
iitta  percha  to  secure  isolation.    There  is 
I  us  a  mre-commiuiication  from  end  to  end 
i'  the  ti-ain.    The  guard  has  in  his  box 
r  seat  a  very  small  galvanic  battery;  and 
the  engine-driver  has   a  series  of  small 
siuds  connected  with  the  rail  ou  which  his 
hand  is  usually  resting.   When  the  guard 
Irishes  to  communicate  \vith  the  engine- 
ch-iver,  he   sends  a  slight  galvanic  shook 
Through  the  wii-e  to  the  spot  on  wliich  the 
hand  of  the  diiver  rests ;  and  tlie  duplica- 
tion or  variation  of  the  shock  maybe  made  to 
indicate  various  signals. — It  must  be  eyident 
that  great  completeness  and  exactness  would 
be  necessary  to  render  any  of  the  above  three 
kinds  of  alarum  efiicient  for  the  purpose  in- 
tended. 

A  floating  alarum  was  suggested  a  few 
years  ago  by  Mr.  Hobbs,  of  Bristol,  to  be 
moored  to  a  sunken  rock  or  other  dangerous 
place  at  sea.  The  centre  of  the  machine  is 
an  air-vessel  or  buoy.  At  each  end  is  a 
box  in  which  a  whistle  is  fixed,  ivhose  mouth 
is  protected  from  the  water,  As  the  water  of 
the  sea  cumulates  in  certain  parts  of  the  in- 
terior of  the  machine,  it  drives  the  air  alter- 
nately from  one  end  to  the  other,  and  impels 
it  through  the  whistles;  and  the  more  ■\'io- 
lently  the  sea  rocks  the  floating  machine,  the 
louder  mil  the  whistles  give  forth  their  sound. 
The  proposal  of  the  inventor  is  to  make  the 
buoy  and  whistles  of  such  dimensions  that 
the  sound  may  be  heard  some  miles  distant. 

Many  of  the  above  good  things  remain  in 
the  form  of  mere  suggestions,  not  yet  practi- 
cally carried  out;  and  it  must  be  owned  that 
some  of  them  are  rather  cumbrous  and  com- 
phcated, 

ALBANIA,  a  coimtrj'  of  Ein-opean  Tiu-key, 
"  stretching  along  the  coast  of  the  Adriatic  and 
Mediterranian  seas,  is  very  rugged  and  moun- 
tainous, and  has  but  few  rivers  of  any  note. 
Among  the  natural  productions  may  be  men- 
tioned many  species  of  oak ;  as  the  qnercus 
cerris,  which  affords  timber  of  good  size  and 
quaUty  ;  and  the  Valonia oak  {qnercus  (eyilojK), 
the  acorns  of  which  are  used  in  dyeing,  and 
supply  an  article  of  export  from  many  parts  of 
turkey.  Other  trees  are  the  chestnut,  the 
plane,  the  cypress,  the  ash,  the  cedar,  the 
pine,  and  the  larch.  The  wld  vine  and  the 
elder  are  also  frequent  on  the  mountains,  and 
the  woods  and  wastes  nom-ish  the  Amphilo- 
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chian  poach,  the  Arta  nut,  and  the  quince, 
The  cultivated  fruits  are  the  oUve,  which  might 
be  rendered  more  productive  by  better  care ; 
the  Anne,  the  pomegranate,  the  orange,  the 
lemon,  the  mulberry,  and  the  fig.  The  agri- 
cultural produce  consists  of  barley,  oats,  maize, 
and  other  grains,  tobacco,  and  cotton;  some 
portion  of  it  is  exported.  Horses,  asses, 
cattle,  sheep,  and  goats  are  reared,  and  arc 
sold  to  the  Ionian  Islanders.  The  milk  of  tlie 
goats  is  made  into  cheese,  a  small  quantity  of 
which  is  exported ;  and  their  sidns  serve  to 
hold  wine  (to  which,  however,  they  impart  a 
strong  flavom"). 

Agriculture  is  in  a  lowly  condition.  Tlie 
plough  is  of  simple  construction,  and  in  time 
of  harvest  they  reap  their  corn,  though  with 
httle  sldll,  and  they  never  mow  it.  The  busi- 
ness of  sowing  and  reaping  is  left  to  the  women 
and  to  the  aged.  The  young  men  fell  timber 
or  dress  the  \'ines.  There  are  few  arts  or 
manufactm'es.  The  Albanians  export  a  con- 
siderable number  of  capotes  annually;  and 
they  produce  some  embroideiy  on  velvet,  stuff, 
and  cloth,  for  which  the  countiy  enjoys  a 
better  reputation  than  any  other  pai-t  of  Euro- 
pean Tm'key;  but  this  is  the  work  of  the 
Greeks  of  Joannina,  who  are  an  industrious 
people,  rather  than  of  the  Albanians. 

Tlie  trade  consists  mainly  in  the  exchange 
of  natm'al  productions  for  the  manufactm-es  of 
nations  more  refined.   OU,  wool,  wheat,  maize, 
and  tobacco,  are  sent  to  the  kingdom  of 
Naples,  or  to  the  Ionian  Isles  and  Malta ;  and 
sheep,  goats,  cattle,  and  horses,  to  the  Ionian 
Islands.    Cotton  wool  and  timber  are  ex- 
ported from  the  Gulf  of  Ai'ta ;  but  the  cotton 
is  brought  chiefly  from  Thessaly,  and  the 
timber  from  ancient  Acamania,  on  the  south 
side  of  the  gulf.    The  manufactured  goods 
which  they  export  are — -capotes ;   gun  and 
pistol  stocks,  mounted  in  chased  silver,  plain 
and  gilt ;  and  embroidered  velvets,  stufis,  and 
cloths.    They  import  coffee  and  sugar  from 
Trieste;  iQiives,   sword-blades,  gun-ban-els, 
glass  and  paper,  from  Venice ;  gold  and  silver 
thread,  for  embroidery,  from  Vienna ;  French 
and  German  cloth,  coarse  and  ill-dyed,  from 
Leipsic;  and  caps  and  a  few  other  articles 
from  various  paits.   The  want  of  ready  inean^ 
of  communication  is  a  great  impediment  to 
traffic.    Goods  are  conveyed  by  pack-horses, 
four  or  five  of  which  are  attached  to  each 
other  by  cords,  and  guided  by  one  man. 

ALBANY,  a  district  situated  at  the  eastern 
extremity  of  the  colony  of  the  Cape  of  Good 
Hope  in  South  Africa.  The  bays  and  inlets 
along  the  coast  of  this  district,  are  frequenled 
by  abundance  of  excellent  fish  fit  for  curing. 
A  largo  natui-al  salt  pan  is  situated  near  the 
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Zonuag  Pdver,  in  -wliicli  the  salt  forms  in 
masses  four  or  five  inches  thick  ;  this  furnishes 
a  supply  of  salt  to  the  district.  The  most  im- 
portant part  of  the  trade  of  Albany  consists  in 
the  traffic  carried  on  by  licensed  traders  with 
the  native  tiibes,  beyond  the  boundary  line  of 
the  colony.  This  tr'ade  is  carried  on  through 
a  wide  extent  of  country,  in  the  Kaffer  terri- 
tory. The  principal  articles  procured  in  this 
manner  are  hides,  horns,  and  ivory,  together 
ynth.  a  considerable  number  of  live  cattle.  The 
attention  of  the  settlers  has,  within  tlie  last 
few  yeai-s  been  dra\vn  to  the  improvement  of 
the  growth  of  wool ;  and  during  1848  and  1849, 
many  manufactories  were  estabhshed  in  the 
towns. 

ALBATA,  is  the  name  given  to  one  of  the 
numerous  varieties  of  tvhite  metal,  now  so 
lai'gely  used  in  many  branches  of  manufac- 
tm-e  at  Birmingham.  Many  different  mixtm-es 
or  alloys  wiU  produce  a  white  metal.  For 
example,  Mr.  Parker  obtained  in  1844  a  patent 
for  five  such  compounds,  all  ha^^ng  the  pro- 
perties of  whiteness  and  considerable  mallea- 
bihty.  One  consists  of  zinc,  tin,  iron,  and 
copper,  in  certain  specified  proportions;  an- 
other of  zinc,  tin,  and  antimony ;  a  thu-d  of 
zinc,  nickel,  iron,  and  copper ;  a  foui'th  of 
copper,  nickel,  and  silver ;  and  a  fifth  of  nickel, 
iron,  and  copper.  It  seems  evident  from  the 
specification,  that  many  difierent  proportions 
of  the  ingredients  may  be  adopted,  in  each  of 
the  above  lands.  The  mode  of  making  wliite 
metal,  of  zinc  50,  tin  48,  iron  1,  and  copper  3, 
is  thus  described  : — the  iron  and  copper  are 
first  melted  together  in  a  cmcible,  and  while 
in  a  fused  state,  the  tin  is  added  in  such  quan- 
tities at  a  time,  that  the  iron  and  copper  shall 
not  become  solid;  the  zinc  is  then  added,  and 
the  whole  well  combined  by  stuTing.  The 
flux  is  composed  of  one  part  of  Hme,  one  part 
of  Cumberland  ore,  and  three  parts  of  sal- 
ammonia.  The  alloy  thus  produced  may  be 
cast  in  sand  or  ingots  for  roUing. 

See  further  in  respect  to  these  compound 
metals  under  Alloy. 

ALBERT  DuRER.  [DiiEEE.] 

ALBUM  (White),  was  a  tablet  on  which  the 
Roman  preetor's  edicts  were  written;  it  was 
.put  up  in  a  public  place.  It  was  probably 
called  album  because  the  tablet  was  white. 
The  word  was  also  used  to  signify  a  list  of  any 
body  of  persons,  as  of  the  senators  and  of  the 
judices. 

A  book  which  is  intended  to  contain  the 
signatures,  or  short  verses,  or  other  contribu- 
tions of  persons  of  note  or  supposed  note,  is 
now  called  an  album.  The  name  is  also  given 
to  a  book  which  is  merely  intended  as  a  reposi- 
tory for  dramngs,  prints,  verses,  and  such 


matters.  Trifling  as  it  may  appear,  an  album, 
in  the  hands  of  a  person  possessing  good 
taste,  may  be  made  a  very  graceful  article  of 
artistic  decoration.  Some  modem  specimens 
are  extremely  costly. 

ALBU'MEN  forms  a  constituent  principle 
of  i)lants  and  animals ;  and  its  essential  pro- 
perties are  found  to  be  the  same  from  which- 
ever Idngdom  of  the  organised  world  it  is  de- 
rived. It  is  found  in  the  green  feculfe  of 
plants  in  general ;  in  the  fresh  shoots  of  trees ; 
in  the  sap  of  many  plants;  in  the  bitter- 
almond,  the  sweet-almond,  and  the  emulsive 
seeds  in  general;  but  it  exists  in  the  greatest 
abundance  in  such  vegetables  as  ferment 
without  yeast,  and  afibrd  a  vinous  hquor.  But 
albumen  exists  much  more  abundantly  in 
animals  than  in  plants.  It  fomis  a  consti- 
tuent both  of  the  animal  fluids  and  solids.  Of 
the  animal  fluids,  it  forms  an  essential  part  of 
the  serum  of  the  blood ;  it  abounds  in  the 
fluid  that  moistens  the  sui-face  of  the  internal 
cavities  of  the  body  and  of  the  organs  they 
contain ;  and  it  exists  in  large  quantity  in  the 
wateiy  fluid  pom'ed  out  into  those  cavities  in 
the  disease  termed  dropsy.  'S^^lite  of  egg  is 
neai'ly  pure  albumen:  when  hquid  it  soon 
putrefies ;  but  if  carefully  dried  it  may  belong 
preserved.  In  the  animal  solids,  albumen 
forms  the  principal  part  of  the  skin,  of  fibrin, 
the  basis  of  muscle  or  flesh,  and  of  the  organs 
called  glands.  It  is  an  intricate  compound  of 
carbon,  hydrogen,  oxygen,  nitrogen,  sulphur, 
and  phosphorus. 

The  most  remai'kable  i)roperty  of  albumen 
is  its  power  of  sohdifjing  under  circumstances 
which  would  rather  tend  to  liquefy  than  to 
solidify  most  substances.  "UTiite  of  egg  shows 
wMte  flbres  at  a  temperature  of  134°  F.,  soU- 
difies  at  160°,  and  becomes  horny  at  212°. 
When  mixed  with  water,  a  higher  temperature 
is  required  for  coagulation.  Albumen  is  pre- 
cipitated in  white  fibres,  by  agitating  white  of 
egg  with  alcohol.  Galvanic  action  vnM  also 
coagulate  albimien.  Many  of  the  stronger 
acids  and  salts  wiU  have  the  same  effect;  and 
so  delicate  a  test  of  the  presence  of  this  siib- 
stance  is  the  bichloride  of  mercury,  or,  as  it 
is  commonly  called,  con-osive  subUmate,  that 
if  a  siugle  drop  of  a  satiu-ated  solution  of  cor- 
rosive subhmate  be  let  fall  into  water  contain- 
ing only  the  two-thousandth  part  of  albumen, 
it  Avill  occasion  a  mUliiness  in  the  water,  and 
produce  a  curdy  precipitate. 

Albimien  is  not,  as  a  distinct  substance, 
lai-gely  used  in  manufactures;  but  its  pre- 
sence in  many  natural  substances  gi'eatly  in- 
fluences the mauiifactm-iug processes  adopted. 
It  is  employed  as  a  glaze,  or  species  of  varnish, 
and  as  a  clariftcr  for  wines  and  sjTups.  Al- 
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h,n,ienpoirderism&Cie  liy  cli-yiug  white  of  egg 
,a  a  liornv  consistency,  and  reducing  it  to 
powder;  it  is  in  this  state  exported  largely 
to  the  West  India  sngai-  plantations,  where  it 
is  used  to  clarify  sugar.  ^  r  ,t, 

ALBUKNUM,  in  plants,  is  that  pai-t  ot  tne 
stem  of  ti-ees  which  timber  merchants  call 
lipwood.  It  is  the  newly-formed  unchanged 
wood  lying  immediately  below  the  bark,  and 
is  always  of  a  very  light  colour.  It  consists 
of  httle  besides  vegetable  tissue;  m  which 
respect  it  differs  from  heartwood  or  diirdmcn, 
which  is  vegetable  tissue  combined  with  sohd 
secretions,  the  nature  of  which  varies  vath. 

ihe  species. 

WhUe  many  plants  have  the  alburnum  and 
heartwood  distinctly  separated,  there  ai'e 
others,  technicaUy  caUed  white-wood  ti-ees, 
which  consist  of  nothing  but  albiumum.  This 
ai-ises  from  then-  not  forming  any  soM  secre- 
tions which  can  give  dm-ability  to  the  central 
parts ;  hence  all  such  trees  are  (juickly  perish- 
able. 

ALCARRAZAS.  [Coolee.] 

ALCHEMY  was  originally  the  pretended 
art  of  maldng  gold  and  silver ;  but  another  and 
subsequent  object  of  alchemy  was  the  pre- 
paration of  a  universal  medicine.  Those 
alchemists  who  were  supposed  to  be  sldlled  in 
the  art  were  termed  adepts  or  the  adepts. 

According  to  the  doctiine  of  the  alchemists 
all  the  metals  are  compounds,  the  baser  of 
thsm  containing  the  same  constituents  as  gold, 
but  mixed  mth  various  impurities,  which 
being  removed,  the  common  metals  wotild 
assume  the  properties  of  gold.  The  change 
was  to  be  effected  by  lapis  philosophorum,  or 
the  philosophers'  stone,  which  is  commonly 
mentioned  as  a  red  powder  possessing  a  pecu 
bar  smeU. 

As  the  philosophers'  stone  was  said  to  take 
a  great  part  in  the  pretended  transmutations. 
Dr.  Thomson  in  his  '  History  of  Chemistry,' 
has  endeavoured  to  discover  its  probable 
character.  After  quoting  a  description  given 
by  one  of  the  alchemists,  he  states  that  this 
mysterious  agent  coidd  hardly  have  been  any 
thing  else  than  an  amalgam  of  (/old ;  and  '  there 
is  no  doubt,'  he  adds,  '  that  amalgam  of  gold, 
if  projected  into  melted  lead  or  tin,  and  after- 
wards cupellated,  would  leave  a  portion  of 
gold;  all  the  gold,  of  course,  that  existed  pre- 
viously in  the  amalgam.  It  might,  therefore, 
have  been  employed  by  impostors  to  persuade 
the  ignorant  that  it  was  reolly  the  philoso- 
phers' stone;  but  the  alchemists,  who  pre- 
pared the  amalgam,  could  not  be  ignorant  that 
it  contained  gold.' 

It  ia  thought  by  some  that  the  alchemists 
did  injury  to  chemistry,  by  bringing  it  into 
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disrepute;  but  Dr.  Thomson  remarks,  that  a 
compensation  was  given  in  another  way: — 
'  As  the  alchemists  were  assiduous  worlunen— 
as  they  mixed  all  the  metals,  salts,  &c.,  with 
wliich  they  were  acquainted,  in  various  ways 
with  each  other,  and  subjected  such  mixtures 
to  the  action  of  heat  in  close  vessels,  their 
labours  were  occasionally  repaid  by  the  dis- 
covery of  new  substances,  possessed  of  much 
greater  activity  than  any  with  which  they  were 
pre-^-iously  acquainted  ....  Thus  the  alche- 
mists, by  their  absurd  pursuits,  gradually 
formed  a  collection  of  facts,  which  led  ulti- 
mately to  the  establishment  of  scientific  che- 
mistry.' 

ALCOHOL,  is  the  chemical  name,  (pro- 
bably derived  from  the  Ai-abic),  for  ardent 
spirit.  Alcohol  is  the  intoxicating  principle  of 
beer,  wine,  and  fermented  Uquors  in  general ; 
and  when  they  are  subjected  to  distillation,  the 
alcohol  and  a  considerable  quantity  of  water 
are  vaporized  and  condensed  together.  The 
distilled  products  have  different  names  and 
properties  according  to  the  substances  yielding 
them. 

It  is  explained  under  Fermentation,  that 
when  that  process  is  going  on,  a  compound  of 
carbon,  hydi-ogen,  and  oxygen,  previously 
existuig  in  the  form  of  sugar,  is  decomposed, 
and  out  of  it  are  formed  two  other  compounds, 
— alcohol  and  carbonic  acid.  It  is  in  this  way 
that  alcohol  is  obtained  for  use.  The  alcohol 
of  commerce  is,  however,  always  mixed  mth 
water,  on  account  of  the  great  affinity  between 
them ;  and  it  is  a  difficult  chemical  process  to 
produce  absolute  or  pure  alcohol. 

Alcohol,  in  its  absolute  or  anhydrous  state 
(free  from  water),  is  a  limpid,  colom-less 
hquid,  of  an  agreeable  smeU,  and  a  hot  pun- 
gent taste.    It  is  composed  of  cai-bon,  hydi-o- 
gen,  and  oxygen.    Its  specific  gra^'ityis  0-791 
at08°F.,  or  0-7947  at  59°  F.    It  has  never 
been  frozen,  although  exposed  to  a  tempera- 
ture 91°  below  zero,  or  123°  below  the  freez- 
ing point  of  water.    It  is  extremely  volatile, 
producing  considerable  cold  during  evapora- 
tion ;  the  degree  of  cold  is  proportional  to  its 
purity.     Heat  expands  alcohol  in  a  greater 
degree  than  it  does  water,  for  100,000  volumes 
become  104,108  by  being  heated  from  33°  to 
100° ;  whereas  an  equal  bulk  of  water  heated 
to  the  same  degree  is  increased  only  to 
100,908.    Under  the  average  atmospheric 
pressure  alcohol  boils  at  about  173°,  but  in 
the  vacuum  of  the  air-pump,  ebullition  occurs 
at  00°  and  even  below  it.    Alcohol,  and  the 
vapour  arising  from  it,  are  extremely  inflam- 
mable ;  it  burns  with  a  lambent  flame,  the 
colour  of  which  depends  upon  the  strength  of 
the  alcohol ;  the  blue  tint  prevails  when  it  is 
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strong,  and  the  yellow  vrhen  wealc.  Although 
the  flame  of  alcohol  yields  but  little  light,  its 
heat  is  intense  ;  it  burns  without  any  smoke. 
There  ai-e  several  substances  which  commu- 
nicate colour  to  the  flame  of  alcohol :  boracic 
acid  and  salts  of  copper  impart  green,  barytic 
salts  yellow,  and  the  salts  of  strontia  an  in- 
tense and  beautiful  red  colour.  These  pro- 
perties are  made  available  in  pyrotechny  or 
fire-works. 

Alcohol  combines  in  definite  proportions 
with  chloride  of  calcium,  nitrate  of  magnesia, 
and  other  salts,  with  which  it  forms  alcoales. 
It  dissolves  resins,  essential  oils,  camphor, 
sugar,  soap,  and  numerous  acids,  with  readi- 
ness; it  also  readily  dissolves  ammoniacal 
gas.  As  alcohol  remains  fluid  at  the  lowest 
temperatures,  it  is  advantageously  employed 
in  filling  thermometer  tubBS,  and  in  experi- 
ments on  artificial  cold;  its  antiseptic  proper- 
ties are  great,  and  hence  its  use  in  preserving 
anatomical  preparations;  on  account  of  its 
ready  inflammability,  the  purity,  and  the  in- 
tense heat  of  its  flame,  it  is  conveniently,  but 
not  economically  employed  in  chemical  lamps, 
usually  termed  spirit  lamps.  There  are  many 
other  useful  purposes  to  which  this  remark- 
able liquid  is  appHed ;  but  its  chief  employ- 
ment is  m  the  form  of  beverages. 

ALCOHOLIC  DEINKS.  The  number  of 
alcoholic  drinks  is  surprisingly  large  and 
varied.  The  following  are  the  principal: — 
Agita  Ardienie,  made  in  Mexico,  from  the  fer- 
mented juice  of  the  Agave ;  Arack  or  Arrack, 
made  in  India  from  the  juice  of  the  palm  and 
from  rice ;  Araka,  made  in  Tartary,  from  fer- 
mented mare's  milk;  Araki,  made  in  Egypt 
from  dates  ;  Arika,  made  in  Tartary  and  in 
Iceland,  from  fermented  cow's  milk ;  Brandy, 
made  in  nearly  all  wine  countries  from  wine 
and  from  fruits  ;  Geneva  or  Holland,  made  in 
Holland  from  malted  bariey  or  rye,  rectified 
on  juniper  berries ;  Gin,  made  in  England 
from  malted  barley,  rye,  or  potatoes,  and  rec- 
tified with  tm-pentine ;  Goldivasser,  made  at 
Dantzio  from  various  kinds  of  corn,  and  rec- 
tified witli  spices ;  Kirschwasser,  made  in 
Switzerland  from  the  Machaleb  cherry ;  Lait, 
made  at  Siam  from  rice ;  Maraschino,  made  in 
Dalmatia  from  the  Macarska  cheriy ;  Mahwah 
Arrack,  made  in  India  from  the  flowei's  of  the 
Madhuca  ti-ee ;  Rum,  made  in  the  West  Indies 
and  South  America  from  cane  sugar,  and 
molasses  ;  Rnkia,  made  in  Dalmntia  from  the 
husks  of  grapes,  mixed  with  aromatios  ;  Ros- 
solio,  made  at  Dantzic  from  a  compound  of 
brandy  with  certain  plants  j  Sckis-Kayanodka 
made  at  Scio  from  fruit  and  lees  of  wine  ; 
SUilknia-trava,  made  at  Kamschatka  from 
a  sweet  grass  ;  Show-choo,  made  in  China 


from  the  lees  of  rice  vnne ;  Trosia,  made  in 
the  Rhemish  provinces  from  the  husks  of 
gi^apes  fermented  with  barley  and  rye ;  Tuba, 
made  in  the  PhiUppine  Islands  from  palrai 
wine  ;  Vino  Meresel,  made  in  Mexico  by  dis- 
tilling the  fermented  juice  of  the  Agave ; 
Whiskey,  made  in  Scotland  and  Ireland  from 
raw  and  malted  grain,  and  in  the  south  of 
France  from  sloes. 

However  difierent  the  above  alcoholic  beve- 
rages may  be,  they  all  have  a  common  resem- 
blance in  these  particulars : — they  all  consist 
chiefly  of  dilute  spirit  or  alcohol;  they  aU 
contain  portions  of  essential  oils,  or  colouring 
matter,  or  extractive  matter ;  they  aU  derive 
their  distinctive  character  from  the  nature  of 
these  added  substances  ;  and  they  may  all  be 
made  to  yield  pure  alcohol  by  re-distillation 
and  rectification. 

Numerous  as  they  are,  these  drinks  are 
wholly  distinct  from  the  various  rich  and  lus- 
cious CoBDiALS  and  Liqueurs,  of  which  the 
reader  will  find  a  brief  account  in  subsequent 
articles. 

ALCOHOMETER.  The  rigorous  proceed- 
ings of  the  Excise  in  collecting  the  duty  on 
Enghsh  spkits,  render  the  use  of  several  in- 
struments necessary.  One  of  these  is  the 
Alcohometer,  a  sort  of  hydrometer  fitted  to 
ascertain  the  quantity  of  pure  alcohol  in  any 
given  mixture  of  spirit  and  water,  for  abso- 
lutely pure  alcohol  never  comes  before  the 
notice  of  the  public  generally ;  it  is  always 
combined  more  or  less  with  water.  Various 
means  have  been  adopted  to  test  the  strength 
of  alcohol— finding  the  temperature  of  the 
vapour  produced,  determining  the  temperatiu-e 
produced  by  admixtm-e  ^rith  water,  or  ascer- 
taining the  degree  of  volatiGty  ;  but  the  mode 
which  has  been  found  best  in  practice  is  by 
determining  the  specific  gravity,  which  becomes 
greater  and  greater  as  there  is  more  and  more 
water  mixed  with  the  spirit:  in  other  words,  a 
pint  of  spirit  and  water  is  heavier  than  a  pint 
of  piure  spu-it.  The  Excise  charge  duty,  not 
on  the  quantity  of  liquor  manufactiu-ed  by 
distillation,  but  on  the  quantity  of  pure  spirit 
contained;  and  this  quantity  is  determmed  by 
the  alcohometer  or  hydrometer. 

ALDER.  [Alnus.] 

ALDERNEY,  or  AUEIGNY,  one  of  the 
islands  in  the  English  Channel,  lying  in  the 
bay  of  An-anches,  near  the  coast  of  Nor- 
mandy. The  soil  is  sandy,  gritty,  and  gravelly 
round  the  coast,  but  in  the  valleys  it  is  very 
fertile,  producing  excellent  corn  and  potatoes. 
In  the  meadows  they  grow  rye -grass  and 
clover,  which  give  excellent  milk  and  butter. 
The  grass  lands  occupy  about  one-third  of  the 
area  of  the  island.   The  land  is  generally  ele- 


s  ited,  but  consists  both  of  higli  and  low  tracts  ; 
I  good  supply  of  excellent  wnter  is  procured 
111°  every  part  of  the  island.  The  Alderney 
ofl-s  maintain  their  i-eputation :  they  are  easily 
Ustinguished  from  those  of  the  neighbouring 
islands  by  being  remarkably  small,  and  straight 
I  a  the  back. 

ALE.  The  distinction  between  ale  and  beer, 
the  processes  of  manufacture,  and  the  arrange- 
ments of  the  great  London  breweries,  are 
described  under  Beeweeies  and  Brewing.  ^ 

ALEMBIC,  a  chemical  apparatus  used  in 
distillation.  It  consists  of  a  body,  cucurbit,  or 
matrass,  to  contain  the  fluid  to  be  distilled;  a 
head,  or  capital,  fixed  above  it  to  receive  and 
condense  the  vapom-  which  rises  on  the  apph- 
cation  of  heat  to  the  cucurbit ;  and  a  pipe  de- 
scending from  the  head  to  a  receiver,  or  vessel 
prepared  to  receive  the  condensed  product  of 
distillation,  which  in  its  t)assage  from  the 
head  to  the  receiver,  is  frequently  passed 
tlu-ough  a  ivorm  or  serpentine  pipe  immersed 
in  cold  water  as  a  refrigeratory.  Alembics 
or  stills  are  made  of  both  glass  and  metal, 
the  several  parts  being  fitted  together  with 
ground  or  luted  joints,  and  of  various  forms 
according  to  the  purpose  for  which  they  are 
employed.  They  are  of  great  use  in  manu- 
factm-ing  chemistiy. 

ALEPPO.  [Haleb.] 

ALEUROMETEK.  One  of  the  novelties 
of  1849  was  a  contrivance  called  an  Aleuro- 
laeter,  invented  by  M.  Boland,  a  Paris  baker, 
for  ascertaining  the  paniflable  or  bread-making 
qualities  of  wheaten  flour.  This  determina- 
tion depends  upon  the  erpansion  of  the 
L'luten  contained  in  a  given  quantity  of 
Hour,  when  freed  from  its  starch.  A  ball  of 
gluten  being  placed  in  a  cylinder  to  which 
a  piston  is  fitted,  the  apparatus  is  ex- 
losed  to  a  temperature  of  150°;  and  as  the 
luten  dilates,  its  degree  of  dilatation  is 
marked  by  the  piston  rod.  The  greater  the 
dilatation,  the  better  is  the  flour  fitted  for 
making  bread. 

ALEUTIAN  ISLANDS,  situated  in  the 
North  Pacific  Ocean,  between  Cape  Alaska  in 
North  America,  and  the  peninsula  of  Kamt- 
chatka  in  Asia,  are  one  of  the  centres  of  the 
fur-trade.    In  1785  a  commercial  establish- 
ment was  formed  there,  for  the  prosecution 
of  this  trade  ;  and  in  1799  this  company  re- 
ceived great  aid  and  protection  from  the 
Russian  government,  which  has  ever  since 
'  continued.  The  fur  animals  which  the  islands 
}  yield  are  bears,  beavers,  ennines,  otters,  foxes, 
f  and  seals.    Almost  the  only  occupations  of 
•  the  inhabitants  are  fishing  and  hunting,  and 
■  the  preparation  of  implements  necessary  for 
t  the  prosecution  of  those  pursuits.  In  fishing 
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they  fidake  iise  of  a  species  of  canoe,  which 
they  call  a  baidar,  and  which  consists  of  a 
skeleton  of  wood,  over  which  a  covering  of 
seal  skins  is  extended.  Thus  constructed, 
these  canoes  are  so  extremely  light  that  they 
may  be  carried  about  by  one  person  without 
difficulty.  Domestic  occupations,  such  as 
making  clothes,  and  even  the  covering  of 
canoes,  are  performed  by  the  women,  who 
likewise  make  mats,  baskets,  and  other  useful 
articles  of  straw. 

The  Aleutian  Islands  have  been  recom- 
mended by  Lieut.  Maury  as  a  coaling  station, 
on  the  route  of  the  Pacific  Steamers  from 
California  to  China,  planned  on  his  proposed 
Great  Circle  system. 

ALEXA'NDRIA,  called  Iskanderieh  by  the 
Arabs,  the  only  seaport  of  Egypt,  stands  on 
an  artificial  neck  of  land  which  joins  the  con- 
tinent to  the  ancient  island  of  Phai-os.  It 
has  two  ports.  The  old  port  on  the  west  side 
of  the  town,  is  at  the  extremity  of  an  exten- 
sive roadstead ;  there  are  three  passages  into 
this  roadstead,  the  deepest  of  which  will 
admit  frigates,  and  probably  vessels  of  the 
line.  The  new  port,  which  is  on  the  east 
side  of  the  town,  is  more  exposed  and  shal- 
lower than  the  old  port.  The  fort  of  Pharos, 
which  is  also  a  light-house,  is  connected  with 
the  island  of  Pharos  by  an  artificial  dyke, 
made  in  part  of  antient  granite  columns  laid 
transversely. 

Alexandria  is  the  chief  commercial  town 
of  Egypt.  All  the  products  intended  for 
foreign  export  are  conveyed  by  the  Nile  and 
Mahmoudieh  Canal  to  Alexandria  for  ship- 
ment. The  Mahmoudieh  Canal,  which  was 
restored  and  completed  by  Mohammed  Ali, 
in  1819,  joins  the  Nile  at  Atfeh,  40  miles 
from  Alexandria.  Alexandria  has  become  an 
important  station  in  the  line  of  communica- 
tion with  the  East  Indies,  and  its  importance 
in  this  respect  is  annually  increasing.  Steam- 
boats from  England,  Marseille,  Trieste,  and 
Constantinople,  sail  to  and  from  Alexandria 
regularly,  and  goods  and  passengers,  as  wsll 
as  mails,  pass  by  the  Mahmoudieh  Canal  and 
the  Nile  to  Cairo,  thence  across  the  desert  to 
Suez,  then  by  the  Red  Sea  and  Arabian  Sea 
to  Bombay;  and  so  from  Bombay  by  the  same 
route  back  again. 

It  is  an  instructive  example  of  the  changes 
which  mark  the  history  of  commerce,  that 
this  same  city  of  Alexandria,  which  is  now 
growing  in  trading  importance  every  year, 
was  a  great  centre  of  commerce  more  than 
2,000  years  ago ;  while  in  a  great  part  of  the 
intervening  period  it  sank  to  a  position  of 
insignificance.  Humboldt,  in  his  Cosmos, 
says:— "Under  PtolemmUs  Philadelphus, 
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scarcely  half  a  centuiy  after  the  death  of 
Alexander  the  Great,  and  even  hefore  the 
fu-st  Punic  war  had  shaken  the  aristo- 
cratic republic  of  the  Cai-thagenians,  Alexan- 
dria was  the  greatest  commercial  port  in  the 
world,  forming  the  nearest  and  most  com- 
modious route  from  the  basin  of  the  Medi- 
terranean to  the  south-eastern  parts  of 
Africa,  Arabia,  and  India.  The  Ptolemies 
availed  theinselves  with  unprecedented  suc- 
cess of  the  advantages  held  out  to  them  by  a 
route  which  nature  had  marked,  as  it  were, 
for  a  means  of  universal  intercourse  with  the 
rest  of  the  world  by  the  du:ection  of  the 
Arabian  Gulf,  and  whose  importance  cannot 
even  now  be  duly  appreciated  until  the  savage 
violence  of  eastern  nations,  and  the  injm-ious 
jealousies  of  western  powers  shall  simulta- 
neously diminish." 

ALGiE  is  the  name  given  by  botanists  to 
the  tribe  of  plants  which  comprehends  the 
sea-weeds,  lavers,  and  fresh-water  submersed 
species  of  similar  habits.  Some  of  them  are 
only  visible  to  the  naked  eye  when  they  are 
collected  in  heaps;  others  grow  together  in 
the  beds  of  the  ocean,  and  when  they  rise  to 
the  surface  form  floating  banlis  of  such  ex- 
tent as  to  impede  the  course  of  ships.  Nearly 
all  the  useful  species,  and  those  of  large 
dimensions,  are  to  be  found  among  the  joint- 
less  varieties.  All  the  kinds  that  are  con- 
sumed in  the  important  manufactm-e  of  kelp 
[Kelp]  ;  the  eatable  sorts,  which,  in  the  state 
of  birds'-nests,  are  collected  in  the  islands  of 
the  Indian  Ai-chipelago  and  sold  at  a  high 
price  to  the  Chinese ;  those  wliich  we  con- 
sume as  lava;  the  species  that  afford  vege- 
table glue ;  all  those  from  which  the  elemen- 
tary substance  called  iodine  is  obtained;  and 
finally  the  principal  pai-t  of  what  om-  farmers 
use  for  manure,  belong  to  the  great  tribe  of 
joinlless  Alga:,  of  which  55  genera  and  about 
100  species  are  known  as  natives  of  the  coasts 
or  ditches  of  Great  Britain.  The  jointed 
Algm,  or  confervee,  and  the  disjointed  Alga-.,  are 
of  less  importance  in  medicine  and  the  arts. 

ALGAROTTI,  mANCESCO,  a  popular 
French  writer  of  the  last  century,  who  had 
the  merit  of  rendering  science  and  literatui-e 
fashionable  amongst  the  upper  classes  of  Ins 
a^re,  is  mentioned  here  as  the  author  of  a 
calculation  often  repeated  which  is  a  forcible 
illustration  of  the  value  conferred  upon  a 
raw  material  by  industrial  skill.  A  pound  of 
iron,  he  says,  cost  five  sous.  This  pound  of 
iron  is  converted  into  steel;  and  this  steel 
forms  the  material  of  the  balance-spring  of  a 
watch.  Each  spring  weighs  the  tenth  part  of 
a  grain.  Allowing  for  waste,  the  pound  of 
iron  may  be  fabricated  into  eighty  thousand 


watch  springs.  Such  a  spring  is  worth  eigh- 
teen francs ;  and  thus,  a  material  originally 
worth  five  sous,  acquires  a  value  of  one  mil- 
lion four  hundred  and  forty  thousand  francs. 
The  calculation  may  appear  exaggerated;  but 
the  principle  is  imquestionable. 

ALGAROVILLA  is  a  substance  which  was  ■ 
first  analysed  a  few  years  ago  by  Dr.  Ure.  It 
is  produced  from  a  tree  which  grows  in  Chili 
and  other  parts  of  South  America ;  and  con- 
sists of  pods  bruised  and  agglutinated  -n-ith 
the  extractive  exudation  of  the  seeds  and 
husks.  It  contains  a  good  deal  of  tannin, 
and  may  be  used  for  tanning  leather ;  it  may 
be  employed  as  the  basis  for  a  very  good 
black  ink  ;  and  it  gives  a  brilliant  yellow  dye 
to  cloth,  prepared  in  a  particular  way  for  its 
application. 

ALGIERS,  frequently  called,  smce  its  oc- 
cupation by  the  French,  Algeria,  or  Algerie,  is 
better  known  to  Enghsh  readers  as  one  of 
the  Barbary  states.  It  is  situated  on  the 
African  coast  of  the  Mediterranean,  between 
Tunis  on  the  east,  and  Marocco  on  the  west. 
It  is  gradually  losing  its  Moorish  character, 
and  becommg  Frenchified ;  though  the  Arabs 
on  the  southern  border  are  as  httle  disposed 
as  ever  to  assume  European  customs.  In  the 
twenty  years  during  which  the  French  have 
possessed  this  temtory  (1830-1850)  they 
have  had  many  a  struggle  to  maintain  then- 
position. 

The  fertility  for  which  this  counti7  was  re- 
nowned in  ancient  times  stiU  continues;  in 
the  valleys,  which  are  Avatered  by  streams, 
vegetation  is  extremely  luxuriant.  The  mould 
is  of  a  very  dark  colour ;  m  some  places  it  is 
reddish,  and  impregnated  with  nitre  or  salt. 
The  hills  are  covered  with  fruit  trees  of  every 
kmd,  and  the  fruit  is  generally  exquisite.  A 
species  of  the  lotus  is  found  here,  the  fruit  of 
which  is  eaten.    The  pahn  is  indigenous,  but 
the  date  comes  from  the  southern  side  of  the 
Atlas.    Few  timber  trees  are  to  be  seen  ex- 
cept a  species  of  oak,  the  quercus  ballota,  which 
bears  a  very  nutiitive  kind  of  acorn.  The 
mountains  near  Bujeiah  used  to  supply  the 
dockyard  of  Algiers  with  timber.    There  are 
many  species  of  the  c^n-ess  and  chestnut 
trees.    There  are  also  very  extensive  planta- 
tions of  the  ncssri  or  white  roses;  these 
flowers  are  much  lai-ger  than  those  of  Eu- 
rope, and  yield  the  essence  known  by  the 
name  of  attai-  of  roses.    The  sugai-cane 
grows  in  this  country;  and  a  species  of  it 
called  Solejnnan  rises  to  a  great  height,  and 
gives  more  sugar  than  any  other  species 
known.    The  indigo/era  glmtca  thrives  also. 
The  groin  sown  is  wheat,  bariey,  Indian  com, 
miUet,  doura,  and  also  rice. 


I  ;i  ALGOA  BAY. 

Tlie  Kabyles,  who  form  half  the  native  po- 
udation,  are  an  industrious  race  in  regard  to 
■aiculture,  mining,  and  manufactures  gene- 
LiUy.  They  make  guns,  ploughs,  and  many 
oiu-se  utensils,  which  they  sell  to  the  Ai'abs 
lul  Moors;  they  know  how  to  temper  steel, 
lid  also  make  sabres  and  Icnives  of  a  toler- 
'  le  quality.    They  manufacture  gunpowder 

1  their  oym.  use,  but  they  never  seU  any  of 
I.  Common  woollen  and  linen  stuffs,  olive 
lii,  and  soap  made  from  soda  and  oil,  ai'e 
imong  their  manufactures.  The  furniture  of 
lieu-  huts  is  very  simple;  a  few  sheepskins 
ir  mats  spread  on  the  ground,  or  on  a  wooden 
ilatform  in  a  corner,  serve  them  as  beds  ; 
heir  Ivjkes,  which  resemble  in  shape  the  plaid 
if  the  Highlanders,  and  their  hoornooses  or 
•loalcs  with  hoods,  which  constitute  their 
Iress  by  day,  serve  them  as  blankets  at  night; 
.  few  baskets,  eai-then  dishes,  pots,  and  jai's, 
I  r  their  milk  and  honey ;  they  keep  their 
:rain  and  fruit  in  large  vats  made  of  clay 
laked  in  the  sun,  or  bury  them  in  holes 
mder  ground.  The  Arabs,  Turks,  and  Moors, 
re  similar  in  their  industrial  pursuits  to 
hose  tribes  in  other  countries. 

In  his  address  to  the  man\ifacturers  of 
"ranee,  as  to  the  articles  deskable  to  send  to 
he  Exhibition  of  1851,  M.  Charles  Dupin 
numerates  several  of  the  products  of  Algeria : 
I'ools ;  fruits;  cheap  oUs,  fit  for  manufacturing 
)ui-poses ;  cork ;  woods,  so  riclily  colom'ed, 
ml  of  such  varied  shades,  for  cabinet  work; 

material  for  weaving  obtained  from  the 
lires  of  bark  or  of  reeds,  the  productions 
lade  from  which  are  fitted  for  summer  apart- 
lents. 

ALGO'A  BAY  is  one  of  those  spots  in 
;ape  Colony  which,  by  receiving  emigrants 
■om.  Europe,  have  laid  the  foundation  for 
i  immercial  intercom's  e  between  England  and 
lie  semi-civilized  nations  of  the  south. 

ALHAMBRA,  an  ancient  castle  and  palace 
f  the  Mohammedan  kings  of  Granada,  is 
me  of  the  storehouses  for  examples  of  the 
/  rubesque  species  of  ornament  from  time  to 
line  adopted  in  modern  decorative  art.  In 
s]v.  Owen  Jones's  splendid  work  on  the  Al- 
lambra,  we  see  how  iatricate  are  the  patterns 
nd  how  brilUant  the  colours  of  the  decora- 
ions  Tivith  which  the  walls  are  adorned.  A 
iiief  account  of  the  existing  state  of  the 
)nilding  may  not  be  misplaced. 

The  Alhambra  is  situated  on  a  hill,  which 

I nns  out  to  the  east  of  the  town  of  Granada 
-t  IS  sun-ounded  by  a  strong  wall,  flanked  by 
iquare  towers,  and  enclosing  an  area,  of  2500 
eet  in  length,  and  0.50  in  breadth.  The  walls 
follow  all  the  windings  of  the  mountain,  and 
rare  constructed  of  'tapia,'  an  artificial  con- 
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Crete,  consisting  of  pebbles,  rubble,  and  lime, 
put  moist  into  a  wooden  frame.  When  the 
mortar  was  set,  the  frame  was  removed,  and 
the  portions  were  used  successively  in  build- 
ing the  walls,  which  grew  harder  by  time. 
The  colour  is  reddish,  and  hence  the  name 
'al-hamra,'  'the  red.' 

The  exterior  appearance  of  the  Alhambra 
is  simple  and  severe,  and  gives  no  indication 
of  the  gorgeous  beauty  which  once  distin- 
guished the  interior.  The  Torre  de  Justicia, 
so  called  because  justice  Avas  dispensed  there 
after  the  manner  of  tlie  East,  is  a  square 
tower,  with  a  double  entrance-gate,  the  horse- 
shoe arch  ui  front  rising  to  half  the  height  of 
the  tower.  HaA^ng  passed  through  the  double 
entrance  gates,  a  narrow  passage  conducts  to 
the  Plaza  de  los  Algibes,  or  '  Court  of  the 
Cisterns,'  which  are  two,  the  largest  102  feet 
long  and  56  feetwde,  arched  over,  and  enclosed 
by  a  wall  six  feet  thick.  On  the  east  side  of 
tills  Plaza  is  the  Alcabaza,  which  is  a  palace 
built  for  Charles  V.  in  the  Cinquecento  style, 
by  the  architect  Alonso  Ben-eguete.  On  the 
north  is  a  very  simple  and  unostentatious 
entrance  to  the  Mesuar,  or  common  bathing- 
court,  150  feet  in  length  and  56  in  width.  It 
is  paved  with  white  marble,  and  the  walls 
covered  with  ai-abesques  of  admirable  work- 
manship. In  the  midst  of  this  court  is  a 
basin  bordered  with  flowers.  At  the  lower 
end  of  the  Mesuar  is  an  archway  leading  to 
the  Patio  de  los  LeoneSj  or  'Com-t  of  the 
Lions.'  It  is  open  to  the  sky,  measures  100 
feet  by  60,  and  is  paved  with  white  marble. 
In  the  centre  of  it  is  a  large  basin  of  alabaster, 
of  twelve  sides,  restmg  on  the  backs  of  twelve 
lions,  rudely  caiwed.  Over  this  basin  a  smaller 
one  rises,  from  which  a  lai'ge  body  of  water 
spouts  into  the  air,  and  fallmg  from  one  basin 
into  the  other  is  sent  forth  through  the 
mouths  of  the  Hons.  This  court  is  sm-rounded 
by  a  gallery  supported  by  above  100  slender 
and  elegant  columns,  9  feet  high,  and  8i 
inches  in  diameter.  These  columns  are  very 
irregularly  placed ;  sometimes  they  are  single, 
and  sometimes  in  groups  of  two  or  three. 
The  walls,  up  to  the  height  of  fifteen  feet 
from  the  ground,  are  covered  with  blue  and 
yellow  mosaic  tiUngs.  The  columns  and 
ceiling  of  the  gallery  are  beautifully  orna- 
mented with  arabesques  and  fret- work  in  the 
most  exquisite  taste.  Around  the  upper  face 
of  the  Fountain  of  the  Lions  are  some  Arabic, 
verses,  which  describe,  in  a  style  of  oriental 
hyperbole,  the  wonders  and  the  beauty  of  the 
fountain.  On  each  end  of  the  court  projects 
a  portico,  which  is  also  supported  by  slender 
marble  columns. 

On  the  left  side  of  tho  Court  of  the  Lions 
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is  the  Sala  de  los  Abencerrages,  and  opposite 
to  the  Sala  de  los  Abencerrages,  on  the  other 
side  of  the  Com-t  of  the  Lions,  is  the  Sola  de 
las  dos  Hermanas,  or  '  Hall  of  the  Two  Sis- 
ters,* so  called  from  two  huge  flags  of  white 
marble,  without  a  flaw  or  stain,  which  are  m 
the  pavement.  On  the  upper  end  of  the 
Mesuai-  stands  the  magnificent  Tower  of 
Comai-es.  This  massive  tower  rises  above  the 
rest  of  the  building,  and  overhangs  a  deep 


ravine.  .  ... 

The  Sala  de  los  Ambajadoi'es,  -frhich  occu- 
pies the  whole  of  the  interior  of  the_  Tower 
of  Comares,  still  preserves  traces  of  its  past 
splendoui-.  The  waUs  are  richly  stuccoed  and 
ornamented  with  arabesques  of  exqmsite 
worlananship.  The  ceiling  is  of  cedai--wood, 
inlaid  vath  ivory,  silver,  and  mother  of  pearl. 
The  three  sides  of  the  haU  are  full  of  wm- 
dows  formed  in  the  immense  thickness  of  the 
wall  'which  thus  allow  a  free  cii-culation  to 
the  air,  and  admit  a  famt  Ught  which  produces 
a  surprising  effect.  In  the  same  manner  all 
the  halls  of  the  Alhambra  are  hghted  and 
Tentilated.  To  the  eastof  the  SdadeOomai-es 
is  the  Tocador  de  la  Eeina,  or  Queen's  Dress- 
ing-room, and  near  it  is  the  Garden  of  Lmda- 
raja,  with  its  alabaster  fountain,  and  groves 
of  roses,  mja-tles,  and  orange-trees. 

When  we  examine  the  halls  of  the  Alham- 
bra we  are  no  less  surprised  at  the  elegance 
of  theii-  construction  and  the  beauty  of  then- 
ornaments  than  at  the  dm-abiUty  of  a  work  of 
such  a  delicate  nature ;  the  blue,  the  carmme, 
and  the  gold  still  preserve  aU  them  brdhancy 
and  freshness  ;  the  slender  columns  and  appa- 
rently fragile  filagree  work  have  stood  the 
^icissitudes  of  five  centvunes.  _ 

ALICANTE,  a  modem  iitovmce  ot  bpam, 
formed  of  the  southern  poriion  of  the  kingdom 
of  Valencia  and  a  smaU  part  of  Murcia,_is 
noted  for  its  fertility  and  industry.    The  in^ 
habitants  are  very  industrious,  aod  cultivate 
the  laud  ^vith  great  care  :  irrigation  is  nvuch 
and  successfully  employed.   AVheat  is  htUe 
cultivated,  but  rice,  oranges,  citrons,  figs,  al- 
monds, and  dates,  are  gro^vn  m  large  cjuant  - 
ties  ;  barilla,  the  sugar-cane,  the  cotton  tree, 
and  all  equinoctial  plants   floui-ish.  The 
nuantity  of  wine  produced  is  considerable,  and 
of  the  best  quality,  especially  tha-t  grown  m 
the  environs  of  the  city  of  xVhcante.  Linen, 
broadcloth,  soap,  paper,  and  worsted-yarn  are 
manufactured:  there  are  several  brandy  chs- 
Xries  in  the  province.    Great  attention  is 
W  to  the  rearing  of  silk-worms  and  bees, 
InAiL  tunny,  anchovy,  and  oUier  fisheries 
the  coast  are  very  pix)ductive.  Ncariy 
?nOO  ships,  Spanish  and  foreign   enter  the 
Sour  of  AliLnte  to^.-n  yearly.  The  greater 


part  of  its  foreign  trade  consists  of  imparts  of 
linen  from  France  and  Genoa,  tobacco  from 
the  United  States  of  America,  and  cod-fish 
from  Newfoundland ;  its  exports  ai-e,  barilla 
and  almonds  to  England  and  Ireland,  and  . 
-svine  to  Brazil  and  the  coast  of  Barbai-y.  A 
considerable  quantity  of  wine  is  also  shipped 
to  the  port  of  Cette,  in  Languedoc,  whence  it 
is  sent  to  Bordeaux,  to  be  mixed  with  the  in- 
ferior Medoc  wines.  Ahcante  hkewise  exports 
oil,  ohves,  brandy,  and  soap  :  the  quaUty  of 
tlie  last-mentioned  article  is  much  esteemed. 
The  communications  between  the  town  and 
the  contiguous  country  are  for  the  most  part 
kept  up  by  means  of  smaU  coasting  vessels  of 
from  20  to  70  tons  burthen,  the  roads  being 
so  exceedingly  bad,  that  such  goods  as  are 
sent  by  land  must  be  conveyed  on  the  backs 
of  mules  and  asses.   All  cotton  manufactures 
being  prohibited,  a  great  contraband  trade  is 
carried  on  from  Gibraltar,  Algiers,  and  Oran, 
chiefly  by  Spanish  fisliing-boats 

ALIQUOT  PART.    The  determination  of 
aliquot  parts  of  weights  or  of  sums  of  money 
is  of  so  much  use  in  commerce  that  it  may  be 
briefly  explained  here.  One  number  or  fraction 
is  said  to  be  an  aliquot  part  of  a  second  number 
or  fraction  when  the  first  is  contamed  an  exact 
number  of  times  in  the  second.    Thus,  6,  3, 
•i,  2,  U,  i  h        are  aE  ahquot  parts  of  12, 
being  contained  in  it  respectively  2,  4j  3,  6,  8, 
24,  36,  &c.  tunes.    The  word  is  piincipaUy 
used  m  the  arithmetical  rule  called  practice, 
and  the  convenience  of  usmg  it  is  as  follows. 
If  we  want  to  know  how  much  30i  yards  cost 
at  i;.  15s.  6d.  a  yard,  the  dkect  process  of 
common  arithmetic  would  be  to  turn  30  J  yards 
into  half  yai-ds,  gi%ing  61,  and  1/.  Vos.  6d. 
into  sixpences,  giving  71.    Then  multipljang 
Gl  by  71,  and  dividing  the  product  by  2,  we 
have  the  number  of  sixpences  which  80*  yards 
cost  which  must  then  be  reduced  mto  pounds, 
shillings,  and  pence.   But  if  we  observe  that 
1/  IS^rerf.  is  made  up  of  1/.,  10s.  the  half  of 
one  pound,  5s.  the  half  of  10s.,  and  6rf.  the 
tenth  of  5s.,  we  can  proceed  as  follows  : 
£   s.  d.  £ 
m  yards  at  1   0   0  per  yard  cost  30  10  0 
\        0  10   0        »  ^  ^ 

"        0    5    0        „  7  12  6 

"        0    0    6         „  0  15  3 


1  15    6         „  54    2  9 

in  which  each  line  is  derived  from  the  pre  - 


cedin-  by  simple  division,  on  the  obriou^ 
Sciple  that  at  6</.  a  yard  we  gvv'e  the  tenth 
part  of  what  we  give  at  5s.  a  yard,  and  so  on. 
ALIZARIN.  [Maddeb.] 
A'LKALT  is  a  word  compounded  of  the 
Arabic  ai-liclo  al  and  Imli,  the  name  of  tM 
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plant  by  biuning  which  a  saline  mass  is  ob- 
tained containing  the  allvaU  in  question  ;  and 
in  this  terra  are  comprehended  vanous  other 
bodies  possessing  simUar  properties.  The 
nUcaUes  are  numerous,  and  they  are  aU  com- 
pound substances;  they  do  not  result,  how- 
ever, from  the  action  of  any  specific  or 
aUcalizing  principle,  being  very  variously  con- 
stituted. Ail  exist  in  nature,  and  some  may 
be  artificially  formed.  The  alkaUes  may  be 
di\ided  into  three  classes : — 

1st.  Ammonia,  existing  in  the  animal  fluids, 
and  composed  of  two  gaseous  bodies,  viz., 
hydi-ogen  and  azote.  As  it  readily  evaporates 
it  was  formerly  called  the  volatile  alkali. 

2nd.  Compounds  of  certain  metals  and  oxygen, 
among  which  are  potash  and  soda,  which, 
though  long  known  as  the  fixed  alkalies,  and 
usually  obtained  from  the  ashes  of  plants, 
were  discovered  by  Davy  to  be  metaUic  oxides. 
This  class  also  comprehends  the  alkaliae 
oxides  or  earths,  hme,  magnesia,  &c.  No 
metal  jdelds  two  alkalies  by  different  degrees 
of  oxidizement ;  nor  does  any  one  become  an 
alkaU  and  an  acid. 

3rd.  The  vegeto-alkalies,  produced  in  plants 
during  vegetation.  They  are,  as  far  as  has 
been  ascertained,  quaternary  compounds  of 
oxygen,  hydi-ogen,  carbon,  and  azote.  This 
class  includes  quina,  an  active  medicinal  prin- 
ciple of  chinchona  or  bark,  and  morphia,  one 
of  the  narcotic  principles  of  opium,  &c., 
[Alkaloids.] 

The  chemical  and  distinguishing  proper- 
ties of  the  alkalies  are,  that  their  aqueous 
solutions  turn  vegetable  blues  green,  and 
vegetable  yellows  reddish-brown  ;  and  hence 
infusion  of  red  cabbage  and  infusion  of  tur- 
meric, or  paper  stained  with  them,  are  used 
as  tests  of  the  presence  of  an  alkali.  The 
alkalies  restore  the  colour  of  vegetable  blues 
which  have  been  reddened  by  acids,  and,  on 
the  other  hand,  the  acids  restore  vegetable 
colours  which  have  been  altered  by  the  alka- 
lies.   The  alkahes  have  great  affinity  for  and 
readily  combine  with  acids,  forming  salts  and 
the  power  of  both  in  altering  vegetable  co- 
lours is  generally  destroyed.    The  allcaUes 
are  sepai-ated  at  the  negative  pole  of  the  vol- 
taic trough.  In  odour,  taste,  molecular  form, 
and  uses  in  the  arts,  the  alkalies  difi'er  con- 
siderably. The  salts  formed  with  alkaUes  are 
apt  to  effloresce,  and  resolve  the  crystals  into 
the  state  of  powder,  or  to  absorb  water  from 
the  air,  and  deliquesce,  or  become  liquid.  The 
alkalies  possess  a  power  of  rendering  albu- 
men soluble :  unboiled  white  of  egg  is  an 
albuminate  of  soda.    The  albumen  of  the 
blood  is  rendered  more  fluid  by  alkalies ; 
hence  in  excess  they  impair  the  plastic  power 


of  that  fluid.  The  chief  practical  uses  of  tlio 
alkalies  are  noticed  under  the  names  of  the 
principal  varieties,  Ammonia,  Potash,  Soda, 
&c. 

ALICALIMETEB.  Like  as  acids  and  alco- 
hols call  for  the  hse  of  acidimeters  and  alcoho- 
meters  to  measiu-e  their  strength,  so  do 
alkahes  require  the  aid  of  analagous  instru- 
ments, which  may  fittingly  be  called  allcali- 
meters.  Chemists  are  aware  of  many  methods 
of  effecting  this  ;  and  neat  instruments  have 
been  devised  for  the  purpose.  The  German  . 
soap  boilers  adopt  a  somewhat  clumsy  mode 
of  determining  the  strength  of  the  alkali 
which  they  employ;  they  pour  a  quart  of 
water  on  a  pound  of  alkah,  then  put  in  a  piece 
of  Dutch  soap,  and  add  water  until  the  soap 
sinks :  the  more  water  required  to  bring 
about  this  result,  the  stronger  is  the  alkah 
supposed  to  be.  But  in  the  land  of  Liebig 
such  a  rough  method  is  not  likely  to  continue : 
it  is  being  superseded  by  more  scientific  pro- 
cesses. 

ALKALOIDS,  substances  which  modern 
chemistry  has  discovered,  ai-e  termed  some- 
times vegetable  alkalies  as  hitherto  found  only 
in  vegetables,  atid  sometimes  organic  alkalies, 
from  requiring  a  vital  power  to  effect  their 
formation  ;  but  the  name  given  to  them  above 
is  the  most  appropriate.    They  possess  allca- 
Hne  properties  in  the  lowest  degree,  and  are 
either  tasteless  or  have  a  bitter  acrid  taste, 
existing  generally  in  a  solid,  mostly  crystal- 
line form ;  some,  however,  are  amorphous 
(Aconitinfe),  occasionally  in  a  Uquid  state 
(Conia  and  Nicotina),  the  latter  very  volatile, 
and  readily  undergoing  decomposition,  with 
an  evolution  of  ammonia,  at  a  moderate  tem- 
perature.   The  point  in  which  they  differ 
most  from  the  common  alkaUes  (except  Am- 
monia) is  in  having  nitrogen  in  their  compo- 
sition, one  of  them  (Cafieina)  being  perhaps 
the    most   highly  nitrogenized  compound 
known.  Sometimes  one  only  exists  in  a  plant, 
sometimes  several  in  the  same  plant,  as  in 
opium.    Generally  they  are  combined  mth  an 
acid;  most  frequently  it  is  a  pecuHar  acid. 
Many  of  them  are  with  difficulty  soluble  in 
water,  more  so  in  alcohol ;  they  seldom  com- 
pletely neutrahze  acids,  but  the  salts  which 
they  form  are  more  soluble  than  tlie  bases  ; 
hence  various  of  their  salts  are  used  in  medi- 
cine in  preference  to  the  primitive  article. 
The  alkaloids  are  less  extensively  used  in  the 
manufacturing  arts  than  in  medicine. 

ALKEEMES  is  the  name  of  a  favourite 
cordial,  made  in  some  of  the  northern  coun- 
tries of  Europe.  It  is  made  from  bay  leaves, 
mace,  nutmegs,  cinnamon,  cloves,  brandy, 
syrup  of  kermes,  and  orange-flower  water. 
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The  first  six  ingi-edients  are  distilled,  aud  the 
last  two  are  employed  to  give  flavour. 

ALLANTOIN,  ALLANTOIC  ACID,  exists 
in  the  allantoic  Uquid  of  cows,  and  has  the 
form  of  brilUant  colourless  crj'stals  derived 
from  the  rhoimboid,  with  a  vitreous  appear- 
ance. It  has,  we  heheve,  not  yet  acquired 
value  in  the  arts. 

ALLIUM  is  the  botanical  name  of  the 
genus  of  plants  which  includes  the  onion, 
chive,  garlic,  shallot,  and  leek.  The  allium 
cepa,  or  common  onion,  has  many  varieties ; 
the  most  remarkable  are  the  blood  red,  which 
is  the  most  pungent ;  the  Strasburg,  which  is 
tlie  hai-diest;  the  silver- sldnned,  which  is  the 
smallest,  and  the  most  fitted  for  pickling  ;  and 
the  Portugal  and  Tripoh,  which  are  the  largest 
and  the  most  dehcate.  The  alUuni  fistulosum, 
the  Welsh  onion,  is  a  native  of  Siberia,  and  is 
cultivated  chiefly  for  the  purpose  of  being  sold 
in  the  markets  when  very  young,  at  which 
time  its  flavour  is  delicate.  The  allium  asca- 
lonicum,  the  shallot,  a  native  of  Asia  Minor,  is 
ill  many  respects  similar'  to  the  chive.  Garlic 
aud  leek  are  other  well-known  species  of  the 
genus. 

MM.  Fom-croy  and  Vanquelin  have  found 
that  the  common  onion  is  composed,  1,  of  a 
white,  acrid,  volatile  oil,  holding  in  solution 
sulphur  which  renders  it  fetid ;  2,  of  a  vegeto  ■ 
animal  matter  analogous  to  gluten;  3,  of  a 
good  deal  of  imcrystalUzable  sugar- ;  of  a  great 
quantity  of  mucilage,  resembling  gum  arable ; 
5,  of  phosphoric  acid,  either  free  or  combined 
with  hme,  acetic  acid,  and  a  Uttle  citrate  of 
hme ;  and  6,  of  vegetable  fibre.  It  is  to  the 
volatile  oil  that  the  irritating  properties  of  the 
onion  are  supposed  to  be  owing,  and  they  are 
consequently  dissipated  by  heat. 

ALLOA,  a  Scottish  sea-port  town,  in  the 
county  of  Clackmannan,  is  a  place  of  consider- 
able manufacturing  and  commercial  import- 
ance. It  contains  large  distilleries,  several 
breweries,  where  ale  is  made  which  has  long 
been  in  high  repute,  woollen  manufactories 
(chiefly  for  the  blanket  and  shawl  trade), 
glass-v/orks,  corn  and  flour  mills,  gas  works, 
and  a  great  iron-foundiy,  chiefly  for  the  malung 
of  steam-engines.  The  Devon  u-on-works,  near- 
the  town,  contribute  largely  to  the  ti-ade  of  the 
port.  Bricks,  tiles,  and  other  earthenware, 
copper  goods,  (especially  distillers'  apparatus), 
leather,  tobacco,  and  snufl",  axe  also  extensively 
manufactured.  The  salmon  fishery  is  carried 
on  with  considerable  spirit.  Alloa  possesses 
a  commodious  harbour,  with  a  depth  of  water 
of  16  feet  at  neap-tides,  and  from  22  feet  to 
24  feet  at  spiing  tides.  Its  vessels  sail  to 
eveiy  quarter  of  the  globe ;  aud  then-  number 
and  burthen  was  registered  in  1848  at  108 


vessels  of  17,100  tons,  including  three  steam- 
ers. The  coasting  trade  is  also  verj'  exten- 
sive :  the  export  of  coals  alone  amounting  to 
60,000  tons  annually.  The  imports  consist 
of  corn,  wool,  wine,  tea,  timber,  hemp,  oak 
bark,  &c. ;  the  exports  are  coals,  and  the 
many  industrial  products  of  the  town  and 
neighbourhood.  There  is  a  large  dry  dock 
in  the  harbour  ;  and  capacious  steamers  work 
at  the  ferry  over  the  Forth. 

ALLOWANCE,  in  commerce,  a  deduction 
from  the  gross  weight  of  good^,  agreed  on 
between  merchants,  according  to  the  customs 
of  particular  countries  and  ports,  the  chief 
of  which  is  known  by  the  name  of  Taee. 

ALLOXAN,  ALLOXANIC  ACID,  and  AL- 
LOXANTIN,  are  three  substances  which  or- 
ganic analysis  has  recently  placed  within  the 
domain  of  chemistry.  The  first  and  third  ai'e 
crystalline,  the  second  is  a  liquid.  None  of 
them  ai*e  yet,  we  believe,  employed  in  the  arts. 

ALLOY,  either  a  natui'al  or  artificial  com- 
pound of  two  or  more  metals,  except  when 
mercury  is  one  of  them,  in  which  case  the 
mixtm'e  is  called  an  amalgam.  Native  or  natm-al 
alloys,  considered  as  such,  are  not  useful 
bodies,  the  only  exception,  if  indeed  it  may 
be  so  reckoned,  is  the  alloy  of  iron  and  nickel, 
constituting  meteoric  iron,  of  which  the  knives 
of  the  Esquimaux  appear  to  be  made;  but 
artificial  alloys  are  of  the  highest  importance, 
since  by  uniting  different  metals  compounds 
are  formed  which  possess  a  combination  of 
quahties  not  occurring  in  any  one  metal. 
Gold,  silver,  tin,  antimony,  and  bismuth  are 
generally  alloyed;  the  first  thi*ee  on  account 
of  then*  softness,  and  the  two  latter  because 
they  are  extremely  brittle.  Gold  and  silver 
are  hardened  by  alloying  with  copper ;  copper 
is  hardened  by  zinc,  &c. 

The  formation  of  alloys  appears  to  depend 
upon  the  chemical  affinity  of  the  metals  for 
each  other;  and  in  some  instances  it  seems 
to  be  wanting,  for  no  combination  occurs. 
Various  facts  may  be  assigned  for  supposing 
the  combination  to  be  the  result  of  chemical 
affinity.  M.  Boussingault  analysed  six  dif- 
ferent native  alloys  of  gold  and  silver,  and 
foiuid  in  all  cases  that  the  metals  were  com- 
bined in  definite  proportions.  The  change  of 
properties  which  metals  imdergo  by  com- 
bining, fmiiishes  strong  evidence  of  its 
arising  from  chemical  affinity  and  action ; 
thus,  with  respect  to  coloiu",  copper,  a  reddish 
metal,  by  union  with  zinc,  which  is  a  white 
one,  gives  the  well-kno^^'n  yellow  alloy,  brass. 
The  fusing  point  of  a  mixed  metal  is  never  the 
mean  of  the  temperatm-e  at  which  its  consti- 
tuents melt ;  and  it  is  generally  lower  than 
that  of  the  most  fusible  metal  of  the  alloy. 
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All  alloys  formed  of  brittle  metals  are 
brittle ;  those  made  with  ductile  metals  are  in 
some  cases  ductile,  in  others  brittle ;  when 
the  proportions  are  neai'ly  equal,  there  are  as 
many  alloys  which  ai-e  brittle  as  ditctile  ;  but 
when  one  of  the  metals  is  in  excess,  they  are 
most  commonly  ductile.  In  combining  ductile 
and  brittle  metals,  the  compounds  are  brittle, 
if  the  brittle  metal  exceed,  or  nearly  equal, 
the  proportion  of  the  ductile  one  ;  btit  when 
the  ductile  metal  greatly  exceeds  the  brittle 
one,  the  alloys  ai'e  usually  diictile.  The  den- 
sity of  alloys  sometimes  exceeds,  and  in  other 
cases  is  less  than,  that  which  Avotild  result 
from  calculation. 

Not  only  are  the  properties  of  metals  altered 
by  combination,  but  different  proportions  of 
the  same  metals  produce  very  different  alloys. 
Thus,  by  combining  ninety  pai-ts  of  copper 
■n-ith  ten  parts  of  tin,  an  alloy  is  obtained  of 
greater  density  than  the  mean  of  the  metals, 
and  it  is  also  harder  and  more  fusible  than 
the  copper;  it  is  slightly  malleable  when  slowly 
cooled,  but  on  the  contrary,  when  heated  to 
redness,  and  plunged  into  cold  water,  it  is 
veiy  malleable  :  this  compound  is  known  by 
the  name  of  bronze.  If  eighty  parts  of  copper 
be  combined  -with  twenty  parts  of  tin,  the 
compound  is  the  extremely  sonorous  one 
called  bell-metal ;  an  alloy  consisting  of  two- 
thirds  copper  and  one  third  tin,  is  susceptible  of 
a  very  fine  poUsh,  and  is  used  as  speculum  metal. 

It  is  curious  to  observe  in  these  alloys,  that 
in  bronze  the  density  and  hardness  of  the 
lenser  and  harder  metal  are  increased  by 
labining  with  a  Hghter  and  softer  one; 
■  Idle,  as  might  be  expected,  the  fusibility  of 
MB  more  refractory  metal  is  increased  by 
initing  with  a  more  fusible  one.  In  bell- 
netal  the  copper  becomes  more  sonorous  by 
■ombination  -with  a  metal  which  is  less  so : 
:hese  changes  are  clear  indications  of  chemi- 
3al  action. 

The  principal  alloys  employed  in  manufac- 
tures ai-e  the  following :— Arsenic  and  copper 
^sk&  packfong ;  tin  and  lead  make  solder  and 
':ommoH  pewter;  tin,  antimony,  copper,  and 
•Msmuthmake  best  pewter  and BrUaniiia  metal; 
■m,  lead,  and  bismuth  malio  fusible  metal;  tin 
md  copper,  in  various  proportions,  make 
>ronze,  speculum  metal,  hell-metal,  and  qun- 
nelal;  copper  and  zinc,  in  different  propor- 
lons,  make  Jmss  and  Dutch  gold;  copper, 
■mc,  nickel,  and  iron  make  Gc-man  silver  ■  sil- 
■er  and  copper  make  standard  silver;  gold, 
liver,  and  copper  make  .itandard  gold.  In 
nany  of  these  alloys,  such  as  the  last  two 
he  quantity  of  one  of  the  metals  is  extremely 
mall,  but  still  it  is  sufficient  to  give  a  distinct 
Toperty  to  the  alloy, 
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Dr.  Weiger,  of  Vienna,  proposed  in  1845 
many  modes  of  making  fine  alloys,  chiefly 
for  the  use  of  dentists.  Gold,  silver,  platina, 
and  palladium  are  the  metals  employed:  and 
these  are  taken — two  or  three  togetlier — in 
such  proportions  as  to  fomi  eight  different 
alloys :  platinum  being  in  every  case  one  of 
the  metals.  In  making  alloys  for  such  deli- 
cate uses  as  those  of  the  dentist,  the  purity  of 
the  single  metals  is  as  important  as  the  com- 
bining of  the  whole  ;  and  Dr.  Weiger  details 
processes  in  respect  to  both  these  quahties. 

ALLU'VIUM,  or  ALLUVIAL  DEPOSITS, 
a  name  given  to  those  accumulations  of  sand, 
earth,  and  loose  stones  or  gravel  brought 
down  by  rivers,  which,  wlien  spread  out  to 
any  extent,  form  what  is  called  alluvial  land. 
There  are  three  successive  stages  in  the  for- 
mation of  the  alluvium:  viz.  the  crumbhng 
of  the  mineral  crust  of  the  earth,  by  the 
action  of  the  tides,  currents,  streams,  and 
atmospheric  agency;  the  transportation  of 
the  loosened  fragments;  and  their  deposition 
in  the  form  of  alluvium  at  the  bottom  of 
rivers,  lalies,  festuaries,  and  the  ocean.  Allu- 
vium is  important  to  the  arts  of  life  in  this 
way ;  that  when  such  a  deposit  is  made,  it  is 
fitted  to  become  the  basis  of  a  rich  vegetable 
soil,  by  converting  into  dry  land  tracts  which 
were  before  covered  with  water,  but  which 
now  form'  deltas,  such  as  those  of  the  Nile, 
the  Ganges,  the  Ehine,  the  Mississippi,  &c.', 
Alluvial  action  also  breaks  down  the  rigidity 
of  minera,l  deposits,  and  renders  their  wealth 
more  easily  attainable  ;  as  is  exemphfied  in 
the  gold  sands  of  California,  the  diamond- 
washings  of  Brazil,  the  stream-tin  of  Corn- 
wall, &c. 

ALMADEN,  a  town  in  the  Spanish  pro- 
vince of  La  Mancha,  about  130  miles  from 
Madrid,  is  famed  for  its  mines  of  quicksilver, 
which  have  been  known  for  more  than  2,000 
years.  The  hill  in  which  the  mines  are  found 
IS  120  feet  high;  and  the  cinnabai'  (ore  of 
mercury)  is  met  ^Ndth  in  different  parts  of  the 
mass.  It  does  not  appear  that  this  district  is 
so  unhealthy  as  the  quicksilver  mines  of 
Idria;  for  a  miner  sleeps  vnth  safety  upon  a 
vein  of  cinnabar.  The  galley-slaves,  who 
work  in  these  mines,  are  not  exposed  to  the 
hardships  that  are  commonly  beheved.  Thev 
only  work  three  hours  a  day,  and  do  nothin^r 
but  take  out  the  earth  in  wheelbarrows.  Some 
feign  convulsions,  and  others  fits,  to  excite 
tlic  compassion  of  those  who  visit  the  mines. 
The  inhabitants  of  Almadcn  work  willingly 
double  the  time,  and  receive  cnlv  half  of  what 
every  slave  costs  the  government. 

The  cinnabar  occurs  in  veins  which  traverse 
the  hill;  and  pm-e  mercury  is  also  found  in 
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crevices  of  sandstone  and  slate.  For  roasting 
the  ore,  ovens  and  other  apparatus  are  pro- 
vided; the  ovens  are  twelve  in  mimber  and 
are  called  by  the  names  of  the  twelve  apostles 
Each  is  capable  of  containing  tendons  weight 
of  stone.  The  oven  is  kept  burning  for  three 
days,  and  the  same  time  is  required  o  cooL 

Tl  e  celebrated  German  merchants,  Mark 
and  Cluistopher  Fugger,  leased  the  mines  m 
the  seventeenth  century ;  but  they  were  after- 
wai-ds  worked  by  the  Spanish  government. 

ALMOND.     The  favourite  frmt  Aviyg- 
dalus  communis,  or  common  almond  is  a  na- 
tive of  Barbary.    In  this  country  it  is  only 
grown  for  the  sake  of  its  beautiful  vernal 
lowers  ;  but  in  the  countries  that  have  a  long 
and  hot  summer,  it  is  the  fruit  for  which  it  is 
esteemed.    This,  which  is  produced  in  im- 
mense quantities,  is  pari^ly  exported  into 
northern  countries,  and  partly  pressed  for  oil, 
or  consumed  for  various  domestic  purposes. 
There  are  two  varieties  of  it,  sweet  and  bitter. 
Of  the  sweet  almonds  the  parts  which  are 
ofacinal  are  the  seeds  or  kernels.    The  com- 
mercial varieties  axe  numerous,  but  the  most 
esteemed  are  the  Jordan  almonds.  Triturated 
Arith  water,  sweet  almonds  form  a  grateful 
sweetish  emulsion,  which  possesses  conside- 
rable  nutritous  as  well  as  demulcent  proper- 
ties.  Almonds,  as  an  article  for  the  dessert 
are  nutritive  but  rather  indigestible.    Od  oj 
Almonds  may  be  obtained  from  either  variety, 
but  is  yielded  in  great  abundance  by  the  bitter 
ahuond.  Almonds  which  have  become  rancid 
yet  yield  by  expression  good  oil,  if  a  h  tie  cal- 
cined magnesia  be   added  to  the  brmsed 
almonds  before  being  subjected  to  pressure. 
Almond  oil  is  often  adulterated  wath  poppy 
oil    Bitter  almonds  are  smaller  and  flatter 
than  the  sweet.    Those  most  esteemed  come 
from  Provence,  those  least  esteemed  from 
Barbary.    They  have  a  very  bitter  taste,  and 
any  odour,  but  if  rubbed  between  the 
fingers\vitli  a  Httle  water,  they  emit  a  pecu- 
liai-ly  agreeable  odom:. 

About  21,000  cwts.  of  almonds,  and  0,000 
cwts.  of  bitter  almonds  were  imported  in  184H. 

ALNUS  is  the  botanical  name  for  the  genus 
of  ahkr  trees,  which  comprises  many  uselul 
snec  es  The  common  alder,  called  the  alnus 
>Sul  no  a  is  an  inhabitant  of  swamps  and 
£  vs  in  ^1  parts  of  Europe,  the  north  o 
Mri  a  and  Asia,  and  North  Amenca  Next  to 
fhe  dlcoal  from  black  dogwood  {Bhamnus 
tnnZ,  that  supplied  by  the  common  alder 
i  oUhe  best  quality.  The  bark  is  valuable  foi 
1  -Z  nnd  the  young  shoots  for  dyeing  va- 
tanning,  and  the        ^  ^  .^^  ^^^od  are 

:;en",  boCcdo/t,  arc  among  the  best  ma- 


terials,  next  to  metal,  for  water-pipes  and  un- 
derground pui-poses. 

ALOE,  a  genus  of  succulent  plants,  the 
best  species  of  which  is  the  Aloe  Soccotrina, 
a  native  of  the  Cape  of  Good  Hope  and  the 
Island  of  Soccotra.    Attention  to  the  mode  of 
extracting  the   juice  might  render  aloes, 
whencesoever  procured,  of  excellent  quality'. 
But  from  the  different  plans  of  collecting  and 
inspissating  the  juice, results  an  article  which 
differs  considerably  in  appearance  and  greatly 
in  value.   Aloes  is  one  of  the  few  drugs  in 
which  adulteration  is  not  extensively  practised 
further  than  by  substituting  the  inferior  and 
low-priced  kinds  for  the  superior.  When 
carelessly  prepared,  sand  and  fragments  of 
leaves  and  skms  are  frequently  found  in  the 
samples.   CabaUine,  or  Iiorse  aloes,  has  nearly 
disappeared  from  commerce,  refinement  or 
fashion  in  veterinary  medicme  deeming  it  not 
fit  for  horses.   Bai'badoes  aloes  comes  to  tliis 
country  in  the  gom-ds  and  calabashes  into 
which  it  is  pom-ed  when  prepared.    Each  of 
these  weighs  from  sixty  to  even  eighty  pounds. 

Eew  more  valuable  drugs  exist,  as  is  proved 
by  the  numerous  preparations  made  either  of 
aloes  alone,  or  with  some  other  articles  com- 
bined mth  it.  These  combmations  have  va- 
rious objects  in  view,  some  to  heighten  its 
powers,  others  to  modify,  and  some  to  get  nd 
of  certaui  weU-founded  objections  to  its  effects. 
The  use  of  aloes  is  almost  entirely  confined  to 

medicine. 

ALOPECU'RUS.  [Gkass.] 
ALPA'CA,  or  PACO,  is  the  wool  of  the 
llama,  or  goat  of  Peru  and  Chili.    The  intro- 
duction of  alpaca  wool  in  manufactures  has 
atti-acted  considerable  attention,  andtiie  ques- 
tion of  naturalizing  the  alpaca  in  this  counti-y, 
ui  Germany,  and  in  Austi-alia,  is  also  an  object 
of  much  interest.    The  wool  of  the  alpaca  is 
superior  to  English  wool  in  length,  soft- 
ness, and  pliabihty.  The  fleece  averages  from 
10  to  12  pounds,  while  that  of  our  sheep  is 
seldom  more  than  8  pounds;  and  while  the 
staple  of  Enghsh  wool  does  not  often  exceed 
six  inches  in  lengtii,  tiiat  of  the  alpaca  varies 
from  ei^ht  to  twelve  inches.    The  lustirous 
appearance  of  the  alpaca  wool  rendei^  it 
applicable  to  many  of  the  purposes  for  which 
silk  is  usually  employed  in  textile  fabrics  : 
and  it  is  found  a  useful  substitute  for  Angora 
wool.    The  manufacture  of  plain  and  figxu-cd 
stuff's  from  the  fleece  of  the  alpaca  was  com- 
menced at  Bradford,  in  Yoricshh-e,  a  number 
of  yeoi-s  ago,  and  tiiere  is  a  large  and  nicreas- 
ing  use  of  alpaca  wool.    In  1844  five  differen 
articles  were  manufactin-ed  at  Bradford  foi 
her  Majesty,  from  the  wool  of  an  alpaca  winch 
had  been  kept  at  Windsor,  copies  of  whicH 
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articles  were  exliibited  at  the  Free  Trade 
Bazaar  in  184:5. 

Besides  the  use  of  the  wool  in  textile 
fabrics,  the  flesh  of  the  alpaca  is  also  whole- 
some and  palatable.  The  carcase  weighs  on 
an  average  about  180  lbs. 

The  question  of  naturahsing  the  alpaca  has 
been  taJken  up  with  great  enthusiasm  by  a 
few  persons  ;  but  very  httle  progress  has  yet 
been  made  in  demonstrating  its  practicabiUty. 
The  alpaca  inhabits  the  mountainous  and  in- 
hospitable regions  of  Peru,  and  is  remarkable 
for  its  abstemiousness.  It  thrives  on  coarse 
food.  Those  which  have  been  brought  to 
this  country  have  been  confined  in  pai'ks  and 
richly  cultivated  lands,  and  have  been  treated 
with  too  much  care  and  tenderness.  Mr.  Wal- 
ton asserts  that  they  will  live  where  our 
hai'diest  sheep  would  starve,  and  that  the 
wildest  parts  of  Great  Britain  ai-e  best  suited 
to  their  habits.  If  the  alpaca  may  be  pas- 
tured on  lands  wliich  are  now  waste  and  un- 
profitable, and  where  the  hardiest  sheep  would 
starve,  the  naturaUzation  of  the  animal  would 
undoubtedly  prove  a  great  national  benefit; 
but  if  this  is  not  the  case,  it  is  a  question 
whether  a  constant  demand  for  the  wool  as  an 
article  of  import  would  notbe  quite  as  beneficial. 

Alpaca  is  now  used  to  a  very  large  extent  in 
manufactures — umbrellas,  paletots,  and  vaii- 
ous  articles  and  garments  are  made  of  it,  as 
it  presents  a  sort  of  compound  of  the  qualities 
of  silk  and  woollen. 

ALPS.  In  a  commercial  point  of  view,  the 
Alps  are  interesting  to  the  extent  that  they  afford 
practicable  passes  for  carriage  roads,  across  or 
between  their  summits.  Thesepasses  androads 
are  as  follow  : — In  the  Maritime  Alps,  which 
extend  from  the  Gulf  of  Genoa  to  Monte  Viso, 
a  distance  of  about  1 00  miles,  the  only  carriage- 
road  across  is  by  the  Col  de  Tende,  at  an  ele- 
vation of  5887  feet,  formed  by  Napoleon ;  there 
ai-e  three  or  four  smaller  roads  practicable  for 
nmles.  In  the  CoUian  Alps,  which  extend 
from  Monte  Viso  to  Mont  Cenis,  a  distance  of 
about  GO  miles,  the  carriage-road  of  Mont 
Genfevre,  formed  by  Napoleon,  is  the  chief  pass, 
leading  from  the  valley  of  the  Durance  in 
France  to  Snsa  in  Piedmont.  In  the  Grnian 
Alps,  extending  from  Mont  Cenis  to  the  Col 
de  la  Seigne,  about  GO  miles,  is  Mont  Cenis, 
one  of  the  best  known  of  the  Alpine  passes. 
This  pass  was  only  a  mule  road  till  1803,  when 
Napoleon  commenced  a  magnificent  carriage- 
road,  which  crosses  the  chain  at  a  height  of 
0773  feet.  Tlie  pass  of  the  Little  St.  Bernard, 
which  is  supposed  to  be  that  by  which  Hanni- 
bal entered  Italy,  crosses  the  Graian  Alps  to 
the  Val  d'Aosta.  In  the  Pennine  Alps,  extend- 
ing about  CO  miles  from  Mont  Blanc  to  the 


Simplon,  are  Mont  Blanc,  Monte  Eosa,  and 
Mont  Cervin,  the  three  loftiest  peaks  in  Europe. 
On  each  side  of  Mont  Blanc  are  cols  or  passes 
of  the  mountains,  usually  traversed  by  pedes- 
trians in  their  tours  about  Mont  Blanc.  There 
are  three  larger  passes,  however,  viz.  the  Great 
St.  Bernard,  -mth.  a  Hospice  at  the  height  of 
7963  feet  above  the  level  of  the  sea ;  the  Cervin, 
at  a  height  of  11,096  feet ;  and  the  Simplon, 
the  pass  of  which,  at  an  altitude  of  6578  feet, 
is  one  of  Napoleon's  most  magnificent  works. 
In  the  Helvetic  or  Lepontian  Alps,  extending 
from  the  Simplon  to  Mont  St.  Gothard,  a  dis- 
tance of  about  60  miles,  is  the  pass  of  St. 
Gothard,  a  valuable  carriage-road  from  Swit- 
zerland to  Italy,  which  has  a  summit  level 
6890  feet  high.  In  the  Bhcetian  Alps,  which 
extend  about  80  miles  east  from  St.  Gothard, 
are  many  good  passes  for  travellers.  One  is 
the  Mont  St.  Bernardia,  at  an  elevation  of 
6700  feet;  another  the  Splugen  ;  another  the 
Maloya,  8180  feet ;  another  the  Steh-io,  9174 
feet ;  and  another  the  Brenner,  4G60  feet — all 
of  which  connect  Tyrol  and  the  Grisons  on  the 
north  with  Lombardy  on  the  south.  In  the 
Noric,  Julian,  and  Oarnic  Alps,  which  bend 
round  from  the  Tyrol  towards  the  head  of  the 
Gulf  of  Venice,  are  the  high  roads  from  Salz- 
burg to  Venice,  and  from  Vienna  to  Trieste, 
In  these,  as  in  most  other  parts  of  the  Alpine 
chains,  the  neighbouring  governments  are 
vying  with  or  rather  aiding  each  other  to  add 
to  the  number  of  carriage-passes. 

The  central  ranges  of  the  Alps  are,  in  a 
great  measure  though  not  altogether,  composed 
of  gneiss,  mica  slate,  talcose  slate,  and  others 
of  the  like  character.  Gneiss  may  be  consi- 
dered as  very  abundant:  it  constitutes  the 
mass  of  Mont  Blanc,  and  of  several  other 
lofty  mountains.  The  mica  slates  occasion- 
ally contain  many  minerals,  among  which  may 
be  enumerated  garnet,  staurotide,  cyanite, 
hornblende,  tourmaline,  and  titanite.  Other 
portions  of  the  Alps  present  newer  geological 
formations,  many  of  which  will  form  a  store- 
house of  materials  for  manufactures,  as  soon  as 
man  shall  have  located  his  industrial  estabhsh- 
ments  in  those  parts. 

The  number  of  mines  worked  in  the  Alps  is 
not  very  considerable,  when  compared  with  the 
great  extent  of  the  mountains.  A  few  gold 
and  silver  mines  are  worked,  as  at  the  Kath- 
ausberg ;  and  others  of  copper,  lead,  iron,  and 
anthracite.  The  iron -mines  of  Styria,  Cainn- 
thia,  and  Carniola,  are  very  productive.  The 
Bleiberg  in  Carinthia  yields  some  of  the  best 
lead  in  Europe.  The  quicksilver  mines  of 
Idria  have  been  long  celebrated.  Salt  is  pro- 
cured in  many  parts  of  the  Tyrol  and  the 
neighboiuing  districts. 
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The  vegetation  of  the  Alps  differs  in  many 
respects  from  that  of  the  plains  beneath.  At 
the  foot  of  the  Alps,  for  instance,  are  rich  vine- 
yards, and  wme  is  one  of  tlie  staple  products 
of  the  country ;  the  forests  consist  of  most  of 
the  common  European  trees.  But  at  the  low 
elevation  of  1950  feet  the  vine  is  no  longer 
capable  of  existing  ;  at  1000  feet  higher  sweet 
chestnuts  disappear;  1000  feet  farther,  and 
the  oak  is  unable  to  maintain  itself;  at  the 
elevation  of  4680  feet,  less  than  one-third  of 
the  height  of  Mont  Blanc,  the  birch,  as  well 
as  almost  every  other  deciduous  tree,  ceases  ; 
the  spruce  fir  alone  attains  the  height  of  5900 
feet,  after  which  the  growth  of  all  trees  is 
an-ested,  not  by  perpetual  snow,  Avhich  does 
not  occur  for  more  than  3000  feet  liigher,  but 
by  the  pecuhar  state  of  the  soil  and  air. 

ALSACE,  is  one  of  the  most  important  manu- 
facturing provinces  in  France.  It  used  to  con- 
sist of  two  districts.  Upper  and  Lower  Alsace, 
one  of  which  is  now  included  in  the  Depai-tment 
of  Haut  Ehin,  and  the  other  in  that  of  Bas 
Ehin.  Both  districts  are  watered  by  the  Rhine. 

Lower  Alsace  produces  corn  of  all  lands  in 
quantitymore  than  enough  for  the  consumption. 
'W'Tieat  is  the  chief  grain  crop;  spelt  wheat  is  ex- 
tensively grown  in  the  north ;  rye  also  is  an 
important  crop ;  oats  is  but  little  grown  except 
on  the  liighlands.    Madder  and  tobacco  are 
objects  of  careful  cultivation  in  the  valley  of 
the  Rhme;  about  25,000  acres  of  the  best  soils 
are  imder  tobacco  cultm-e.    Excellent  hemp 
is  grown.   From  cabbages,  which  are  exten- 
sively cultivated  and  grow  to  an  enormous 
size,  a  great  quantity  of  choucroule  or  sauer- 
kraut is  made  for  export  to  Strasbourg  and 
Germany.  Among  other  productions  must  be 
named  oleaginous  seeds,  onions,  beans,  hops, 
and  gentian.   Great  quantities  of  Itu-ge  plums 
for  preserving  are  grown ;  and  also  clieiries, 
from  which  excellent  Idrschwasser  is  made. 
About  11,000,000  gallons  of  wine  are  pro- 
duced annually,  one  half  of  which  goes  to 
the  home  consumption :  the  rest  is  exported  to 
the  right  bank  of  the  Pdiine.  There  is  a  great 
breadth  of  meadow  land  in  the  department. 
Horses  and  cows  are  very  numerous,  and  of 
good  breed:  both  oxen  and  liorses  are  em- 
ployed in  agriculture.    The  number  of  sheep 
is  comparatively  small.    Swine  are  reared  in 
great  numbers  ;  and  also  geese,  the  hvers  of 
which  are  xised  in  making  the  famous  Stras- 
bourg pies.    The  woodlands  arc  very  exten- 
sive ;  considerable  part  of  the  timber  is  formed 
into  small  rafts,  and  floated  down  the  Khiue 
to  Mainz,  where  they  are  united,  so  as  to  con- 
stitute enormous  rafts  from  250  to  300  yards 
long,  and  25  to  30  yards  broad,  conducted 
each  by  300  or  400  men. 


Iron  ore  is  very  abundant:  28  mines  are 
worked.  Lead,  antimony,  manganese,  and 
some  traces  of  silver  are  found.  Coal  mines 
are  worked.  Building  stone,  plaster  of  Paris, 
potters'  clay,  slates,  and  asphalte  are  quarried. 
Pebbles,  admitting  of  a  fine  pohsh,  are  found 
in  the  Rhine.  The  department  contains  seve- 
ral mineral  springs. 

The  industrial  products  are  very  important 
and  jiumerous ;  they  comprise  fuie  woollen 
cloths,  linen,  calico,  sailcloth,  cordage,  straw 
hats,  playing  cai-ds,  room  paper,  hair  brushes, 
horn  combs,  mineral  acids,  oils,  soap,  ivory 
black,  ironmongery,  hai-dware,  saw-blades 
and  tools  of  aU  kinds,  fire-arms,  swords, 
surgical  instruments,  gloves,  buff  leather, 
dressed  slcins,  paper,  &c.  There  ai-e  nume- 
rous madder  mills,  paper  mUls,  potteries, 
bleach  works,  breweries,  tan-yards,  cannon 
foundi-ies,  and  27  iron  forges  and  furnaces. 
These  branches  of  industry  are  chiefly  carried 
on  in  the  tomis  of  Strasbourg,  Bischmller, 
Hagenau,  Wasselonne,  Saveme,  Bouxwiller, 
Schelestadt,  Weissembourg,  Lauterboiu-g,  &c. 

Up2}er  Alsace  is  situated  somewhat  farther 
to  the  south,  or  higher  up  the  Rhme.  like 
the  Lower  district,  it  has  numerous  canals 
which  are  employed  for  floating  timber  and 
transporting  merchandize.  The  products  are 
similar  to  those  of  Lower  Alsace,  and  more 
than  suffice  for  the  consumption,  though  for- 
merly this  was  not  the  case.  The  annual 
vintage  jdelds  about  12,760,000  gallons,  of 
which  a  considerable  sm-plus  above  the  home 
supply  is  exported  to  Switzerland  and  Ger- 
many. A  large  quantity  of  Idrschwasser  is 
also  made.  The  domestic  animals  are  similar 
in  Idnd  and  in  number  to  those  of  Bas-Rhin; 
but  goats  are  much  more  numerous.  Even 
amid  the  mountains  there  are  some  very  pro- 
ductive valleys.  Cultivation  is  can-ied  on  with 
great  care.  The  abundant  supply  of  wood  in 
the  Vosges  Mountains  t\u-nishes  fuel  for  the 
various  manufactiu-es  of  the  department.  ^  It 
is  floated  down  the  sti-eams  which  flow  into 
the  111  or  the  Doubs. 

Silver,  copper,  and  lead  are  found ;  a  great 
number  of  iron  mines  are  worked ;  also  mines 
of  antimony,  coal,  and  asphalte;  rock-crystal, 
marble,  porphjiy,  granite,  building  stone, 
g^TDsum,  potter's  clay,  marl,  ochre,  <tc.,  ai-e 
quarried.  There  are  mineral  springs  in  seve- 
ral localities. 

The  industrial  products  are  of  the  most 
varied  description :  this  being  one  of  the  most 
active  seats  of  the  cotton  manufactm-e  in 
France.  The  manufactures  generally  com- 
prise calicoes  and  printed  cottons  of  all  de- 
scriptions, shawls,  handkerchiefs,  hosiery,  fine 
woollen  cloths,  flaxen  and  hempen  fabrics, 
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ornamental  paper,  straw  hats,  cliemical  pro- 
duets,  soap,  leather  of  all  kinds,  ironmongery, 
iron  vdve,  clock  and  watch  movements,  pot- 
tery, &c.  There  are  also  numerous  cotton, 
thread,  and  woollen  yai-n  factories;  dye- 
houses;  sugar-refineries;  estahlishments  for 
distilling  spirits  from  pressed  grapes,  corn, 
chen-ies,  gentian,  potatoes,  and  caiTots ;  iron 
fm-naces  and  forges,  paper-mills,  breweries, 
lanyards,  potteries,  and  glass  works.  Colmar, 
Guebwiller,  Marialdrche,  RoutFach,  "Wintzen- 
heira,  MuHlhausen,  Belfort,  Cernay,  Thaun, 
and  Massevaux  are  the  chief  towns  in  which 
these  vai'ied  manufactures  are  carried  on. 

The  chief  articles  of  commerce  are  the 
leading  industrial  products,  together  ivith 
vfine,  corn,  spirits,  kirschwasser,  steel,  bar- 
iron,  u'on  castings,  watch  and  clock  move- 
ments, fruit  ti'ees,  cattle,  &c.  We  may  reason- 
ably expect  that  Alsace  will  well  maintain  the 
reputation  of  French  manufactiu-es  in  the 
approaching  display  of  the  world's  industry. 

ALSTON,  or  ALDSTONE,  in  Cumberland, 
is  the  centre  of  a  district  which,  though  moun- 
tainous and  sterile,  is  rich  in  mineral  wealth. 
It  is  one  of  the  principal  lead  districts  in 
England,  the  produce  at  present  being  about 
9000  tons  per  annum.  Many  of  the  lead-mines 
belong  to  Greenwich  Hospital,  to  which  they 
were  given  on  the  forfeiture  of  the  estates  of 
the  unfortunate  Earl  of  Denventwater,  who 
was  engaged  m  the  Eebelhon  of  1745.  A  little 
copper  is  raised  in  the  neighboiu-hood,  and  a 
small  per  centage  of  silver  is  extracted  from 
the  lead  ore.  A  branch  of  the  Newcastle  and 
Carlisle  Eailway  is  now  (1850)  being  construc- 
ted from  Haltwhistle  to  Alston. 

ALTAI  MOUNTAINS,  formmg  a  hne  of 
division  between  Siberia  and  Tartary,  are  rich 
in  gold,  silver,  copper,  and  lead.  The  mines 
containing  these  metals  were  worked  at  some 
remote  period,  but  by  whom  or  when  is  not 
known.  They  were  re-opened  by  the  Russians 
in  the  last  centui-y,  and  have  been  since  then 
extensively  worked.  The  region  contains  pop- 
lars, willows,  metUars,  privets,  whitethorns, 
and  wild  roses,  on  the  low  banks  of  the 
Irtish ;  and  large  forests  of  larch,  birch,  and 
other  trees,  on  the  slopes  of  the  mountain. 
The  inhabitants  use  as  a  substitute  for  tea 
the  dried  leaves  of  the  Saxifrmja  cmssifolia. 
Agriculture  is  carried  on,  but  not  to  a  great 
extent,  in  the  valleys.  With  the  exception  of 
mining,  the  chief  occupation  of  the  inha- 
bitants is  that  of  pasturing  cattle.  The  mode 
1  in  which  commercial  intercourse  is  kept  up 
I  between  this  remote  region  and  the  various 
I  countries  of  Europe  and  Asia,  is  noticed 
'  under  Russia  and  Siberia. 

ALTAR-PIECE.    We  are  accustomed  in 


this  country  to  give  the  name  of  Altar-piece 
only  to  paintings  on  sacred  subjects  placed 
over  the  altar  at  churches ;  but  in  earlier 
times  the  8810^6  name,  was  given  to  small 
elaborately  worked  productions  in  gold  and 
silver,  and  other  metals,  connected  with  the 
offices  of  religion.  The  recent  exhibition  of 
Mediaeval  Art  at  the  rooms  of  the  Society  of 
Arts  (1850)  contained  many  such  specimens 
in  which  much  skill  was  often  shewn  both  by 
the  artist  and  the  artificer.  One  was  an  altar- 
piece  of  silver,  partly  gUt,  enriched  with  scrolls 
and  garlands,  and  enclosing  enamels  and 
gems. .     ,  , 

ALTIMETER,  is  the  name  which  the  Rev. 
E.  L.  Berthon  gives  to  a  measuring  instrument 
patented  by  him  in  1850.  It  is  a  somewhat 
comphcated  contrivance,  intended  to  measure 
the  altitude  of  the  sun,  moon,  or  a  star.  There 
are  two  glass  bulbs,  one  containing  mercury 
and  the  other  spiri,t,  and  placed  in  connexion 
with  each  other  by  vertical  and  horizontal 
tubes.  A  telescope  is  attached  through  which 
the  object  is  viewed.  The  vertical  tubep  are 
graduated  ;  and  the  heights  at  which  the 
two  fluids  adjust  themselves  in  these  tubes, 
when  the  telescope  is  directed  obliquely  up- 
wards, is  made  to  indicate  the  altitude  or 
angle  of  elevation  of  the  object  viewed,  by 
a  particular  arrangement  of  the  several 
parts. 

ALTON,  in  Hampshire,  has  become  quite 
celebrated  for  the  ale  produced  there ;  the 
breweries  are  conducted  on  an  extensive  scale. 
There  ai'e  also  paper  manufactui'es  ;  and  in 
the  vicinity  are  fine  and  prolific  hop-grounds. 
The  Farnham  branch  of  the  South  Western 
Railway  is  to  be  extended  to  Alton. 

ALTO-RILIE'VO  (highrehef),  atermwliich 
designates  that  kind  of  sculpture  wliich  is  ex- 
ecuted on  a  fiat  surface,  but  projects  conside- 
rably above  the  ground  or  plane.  The  most 
legitimate  use  of  alto-rilievo  is  where  it  is  in- 
troduced in  alternate  or  occasional  compai't- 
ments  to  give  relief  by  the  boldness  of  its 
projections  to  the  uniformity  of  a  large  surface. 
Such  are  the  Metopes  among  the  Elgin  Mar- 
bles, which,  alternately  vdth  the  triglyphs,  or- 
namented the  frieze  of  the  entablature  which 
surmounted  the  exterior  colonnade  of  the  Par- 
thenon. Fifteen  of  these  original  Metopes, 
with  one  cast,  are  in  the  British  Museum ; 
they  are  of  imequal  execution,  but  several  of 
them  may  be  referred  to  as  the  finest  examples 
extant  of  alto-rilievo. 

A'LTONA,  the  largest  and  most  populous 
town  in  the  duchy  of  Holstein,  lias  exten- 
sive trade  with  France,  England,  the  Medi- 
terranean, and  the  West  Indies.  Ship-buUd- 
ing  is  carried  on  to  a  considerable  extent, 
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aud  several  vessels  belonging  to  Altona  ai-e 
annually  employed  in  the  herring  and  whale 
fisheries.  It  enjoys  in  respect  of  trade  several 
privileges,  which  constitute  it  a  free  port,  and 
all  sects,  Jews  included,  have  civil  andrehgious 
liberty.  A  raikoad  connects  the  town  with 
Kiel,  a  port  on  the  Baltic.  The  prmcipal 
ananiifactui-es  consist  of  silk,  wooUen  and  cot- 
ton goods,  tobacco,  soap,  and  vinegar  ;  there 
ai-e  also  glass-houses,  distUleries,  breweries, 
and  sugar-refineries  in  the  town. 

ALUM,  is  an  earthy  salt,  which  ocoui'S  m 
a  native  state  only  in  small  quantities ;  but  it 
has  been  long  artificially  made  and  extensively 
employed  in  various  chemical  manufactiires. 
Its  basis  is  sulphate  of  alumina,  combined 
usuaUy  with  sulphate  of  potash,  but  sometimes 
with  sulphate  of  soda  or  sulphate  of  ammonia : 
when  the  first  alkaline  salt  enters  into  its  com- 
position, the  product  is  common  or  potash  alum, 
the  second  forms  soda  alum,  and  the  third  am- 
monia alum. 

At  La  Tolfa,  in  Italy,  alum  is  prepared  from 
an  alum-stone,  which  contains  all  the  ingre- 
dients mixed  v.'ith  sihca.  At  the  alum-works 
near  Whitby,  in  Yorkshire,  alum  is  produced 
from  alum-slate,  the  stratum  of  which  is 
neaidy  tliirty  miles  in  length.  Near  Glasgow 
alum  is  manufactured  from  claij  slate ;  which 
is  obtained  from  coal  mines,  and  contains  a 
double  sulphate  of  iron  and  alumina.  Alum 
is  also  produced  in  chemical  works,  by  the 
direct  union  of  the  component  ingredients. 

The  alum  mine  at  Hurlet  is  well  worthy  of 
a  visit;  it  possesses  many  of  the  striking  cha- 
racteristics of  most  mines,  without  being  so 
deep  or  so  dirty  as  the  majority  of  those  un- 
derground woiidngs.     The  land  belongs  to 
the  Earl  of  Glasgow,  and  contains  beneath  the 
surface  beds  of  alum,  ii'on,  coal,  andhme  ;  and 
what  is  vei7  cmious  is,  that  the  owner  leases 
these  different  kinds  of  mineral  riches  to  dif- 
ferent parties,  even  though  they  may  occur  m 
immediate  juxta-position  ;  thus,  the  Hmiet 
Alum  Company  leases  the  alum  deposits,  but 
must  not  touch  the  other  treasures,  even 
though  they  occur  in  the  same  excavations ; 
and  it  thus  happens  that  alum  miners  and 
other  miners  may  be  met  with  in  the  same 
caUeries  or  passages.    We  descend  a  squai-e 
shaft,  the  mouth  of  which  is  visible  in  the 
middle  of  a  field;  and  after  a  few  lengths  of 
narrow  ladder  have  been  descended,  the  mouth 
of  a  dark  horizontal  passage  is  reached— 
rendered  by  degrees  dimly  visible  by  the 
candles  carried  by  the  miners.   At  one  place 
we  encounter  a  party  of  coal-mmers,  with 
bits  of  lighted  candle  stuck  in  their  caps, 
and  occupied  in  the  various  operations  inci- 
dent to  coal-mining.     At  another  a  party 


of  hme-workers  come  into  view,  quarrying 
the  hard  white  stone  which  forms  the  object 
of  then-  labours,  and  barmg  the  upper  pai-ts 
of  their  bodies  to  render  the  heat  more  en- 
dm-able.   At  a  thkd  spot  we  faU  in  with  the 
alum -miners,  who  do  not  meddle  mth  the  iron, 
tlie  coal,  or  the  hme,  which  are  around  them. 
The  philosophy  of  this  multiform  mmmg  is 
thus  explained.    There  is  a  stratum  of  hme 
over  a  stratmn  of  coal ;  and  between  the  two 
is  a  stratum  (varjing  from  two  to  twelve  mches 
in  thickness)  of  ore  contaimng  most  of  the 
chemical  elements  of  alum.    When  the  coal 
has  been  for  some  years  excavated,  the  alum 
ore,  by  being  exposed  to  atmospheric  influence, 
undergoes  a  slight  mechanical  and  chemical 
change,  which  fits  it  for  bemg  used  m  the 
manufactm-e  of  alum.  Sometunes  specimens  of 
ore  are  met  with  m  which  a  hard  slaty  sub 
stanceisinterstratifiedwithlayersof  agreemsh 

white  crystalhne  body;  sometimes  the  ore 
presents  itself  as  a  broAvnish-black  land  of 
coaly  slate ;  but  for  the  most  part  the  ore 
cUngs  to  the  roof  of  the  excavated  passages  as 
a  crumbling  powdery  substance.  To  collect, 
then,  these  various  forms  and  stages  of  alum 
ore,  is  the  work  of  the  miners  ;  and  the  pick 
and  the  shovel,  the  basket  and  the  wheelbanw, 
are  dimly  seen  by  the  flickeiing  Ught  of  the 
candles,  actmg  then-  part  in  the  operations. 

Arrived  again  in  open  daylight  we  find  a 
large  area  of  ground  occupied  by  steeping-pits 
and  other  arrangements  for  the  manufacture 
of  alum.  If  the  ore  is  in  the  efflorescent  state, 
it  is  steeped  in  water  containing  sulphate  of 
ii-on  and  almnina,  and  the  water  is  boiled, 
evaporated,  and  crystallized  into  alum ;  but  if 
the  ore  is  m  the  hard  stony  state,  it  reqim-es 
to  be  roasted  or  burned  in  a  large  heap  built 
up  in  the  open  air,  before  the  elements  which 
compose  it  can  be  acted  on  by  the  liqmd 
solution. 

Alum  is  coloiurless,  inodorous,  has  an  as- 
tringent taste,  and  crystalhzes  generally  in 
regular  octahedrons ;  but  by  the  addition  ot 
alumina,  and  particular  management,  it  may 
be  made  to  crystalUze  in  cubes.    It  is  brittle, 
and  easily  reduced  to  powder;  its  specific 
gravity  is  about  1.731 ;  water,  at  00°  Fahren- 
heit, dissolves  about  one- eighteenth  of  its 
wei^^ht  of  alum,  and  boihng  water  about  three- 
fourths  of  its  weight.   The  solution  reddens 
vegetable  blue  coloiurs  strongly;  when  exposed 
to  di-y  au-,  alum  efiloresces  sUghtly  on  the  sur- 
face, but  it  remains  long  ^rithout  undergomg 
any  change  internally.     When  moderately 
heated,  alum  dissolves  ui  its  water  of  crystal- 
Uzation  ;  if  more  sti-ongly  heated,  the  water  is 
evaporated,  and  when  exposed  to  a  very  high 
temperature,  sulphuric  acid  is  expelled,  and 
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there  remains  a  mmure  of  alumina  and  sul 
phate  of  potash. 

The  above-named  properties  relate  to  com- 
>twa  or  potash  alum.  Soda  alum  is  produced 
by  the  action  of  sulphate  of  soda  on  sulphate 
of  alumina.  Their  properties  are  very  closely 
allied  to  those  of  potash  alum. 

Alimi  is  decomposed,  not  only  by  heat,  but 
by  many  of  the  acids,  alkalies,  and  earths.  It 
IS  employed  for  a  vast  number  of  pui-poses. 
It  is  used  in  lake  colom-s,  dyeing,  calico  print- 
g,  leather  dressing  ;  and  by  candle-makers 


m^,  „  ,  ,   

i  o  harden  the  tallow  and  render  it  white.  It 
is  an  ingredient  in  maldng  pyrophorus  ;  and 
in  medicine  it  is  employed  as  an  astringent. 

Mr.  Chff  obtained  a  patent  in  1845  relating 
;o  the  alum  manufacture,  in  which  a  double 
iseful  result  is  sought  to  be  obtained.  Many 
dnds  of  fire-clay  used  for  making  retorts,  cru- 
mbles, and  similar  articles,  contain  an  excess 
)f  alumina,  which  injures  the  qiiality  of  the 
Vies  made  from  them  when  at  a  high  heat. 
.  Glitf  proposes  to  take  a  very  aluminous 
■lay,  such  as  is  found  at  Wortley  near  Leeds  ; 

0  grind  it,  calcine  it,  mix  it  with  sulphuric  or 
■ome  other  acid,  dissolve  the  alumina  out  of 
t,  evaporate  the  solution,  and  obtain  alum 
rom  the  residue  by  the  visual  chemical  means. 
Che  earthy  sediment,  which  results  when  all 
ir  nearly  all  the  alumina  has  been  removed, 
s  then  to  be  mixed  up  ^yith  gi-ound  native 
lay,  to  make  a  fire-clay  fitted  for  retorts,  &c. 
Jany  other  patents  have  been  recently  taken 
ut,  for  various  improvements  in  the  alum 
lanufacture. 

The  proprietors  of  some  of  the  chemical 
■orks  near  Newcastle  intend  to  exhibit,  at  the 

1  eat  display  of  1851,  specimens  of  alum,  in 
n  ge  masses,  procured  by  the  direct  chemical 
uion  of  the  component  ingredients. 

ALU'MINA,  the  eai-thy  oxide  of  aluroinum, 
ometimes  called  argil,  or  argillaceous  earth, 
onstitutes  the  larger  portion  of  aU  clays,  and 
heir  plastic  property  is  owing  to  it.  In  a 
ure  state  it  is  procured  from  alum,  from  which 
;  derives  its  name.  Alumina  is  widely  difinsed 
aroughout  the  earth  ;  the  adamantine  spar  or 
orundum,  the  ruby,  and  sapphire,  are  alumina 
'early  pure  and  crystallized ;  these  substances 
ave  not,  however,  any  of  the  more  obvious 
roperties  of  common  clay,  for  instead  of  being 
morphous,  soft,  and  diffusible  through  water, 
ley  are  crystalhzed,  are  among  the  hardest 
ibstances  m  nature,  and  will  not  mix  mth 
ater.  The  diaspore  is  a  crystalhzed  mineral, 
hich  consists  almost  entirely  of  alumina  and 
ater ;  and  m  North  America  another  hydrate 
.'alumina  has  been  found,  and  called  gibbsite. 
^Alumina  is  white,  powdery,  and  light;  it 
•w  neither  taste  nor  smell,  and  it  adheres  to 


the  tongito.  It  is  insoluble  in  water.  It 
slu-inks  considerably  by  heat,  and  may  be  fused 
at  a  high  temperatm-e.  Alumina  is  not  in  it- 
self either  acid  or  alkaline ;  but  it  combines 
■with  numerous  acids  to  form  salts,  among 
which  the  acetate  of  alumina  is  much  emijloyed 
in  cahco  piinting.  It  also  combines  vnth 
potash,  soda,  lime,  and  magnesia,  so  as  to 
form  salts  called  aluminates. 
■  ALUMINUM,  the  metallic  base  of  alumina, 
is  prepared  with  too  great  difficulty  to  be  use- 
ful in  the  arts  in  its  separate  state. 

AMADO'U,  touch-match,  or  German  tinder, 
is  a  brown  leathery  substance  prepared  from 
the  Boletus  igniarius,  a  fungus  which  grows  on 
the  trunks  of  cherry,  ash,  and  other  trees. 
The  fungus  is  perennial,  and  increases  yearly 
in  size.  The  soft  spongy  substance  of  the 
fungus,  after  removing  the  outer  covering,  ia 
cut  into  thin  slices,  and  beaten  ^vith  a  maUet 
to  soften  it.  In  this  state  it  is  used  for  stop- 
ping hffimon-hages,  and  for  other  surgical  pur- 
poses ;  and  by  subsequent  boiling  in  a  strong 
solution  of  saltpetre  it  is  prepared  for  use  as 
tinder,  constituting  the  German  tinder  of  the 
tobacconists.  To  render  it  very  inflammable 
it  is  sometimes  imbued  with  gunpowder,  which 
gives  it  a  darker  colour. 

On  the  Continent,  before  the  use  of  cougreve 
hghts,  tobacco-smokers  were  accustomed  to 
carry  about  with  them  a  box  containing  a  little 
amadou  and  a  small  flint  and  steel. 

AMALGAM,  a  compound  of  two  or  more 
metals,  of  which  one  is  always  mercury ;  and 
this  circumstance  distinguishes  an  amalgam 
from  a  mere  alhy.  Nature  presents  us  with 
only  one  amalgam,  which  is  of  silver,  and  is 
termed  by  mineralogists  native  amalgam  :  it  is 
met  with  either  semifluid,  massive,  or  ciystal- 
lized.  Iflaproth  foimd  it  to  exist  of  04  parts 
of  mercury  and  36  of  silver,  out  of  100  pai-ts. 
Most  metals  may  be  amalgamated  Avith  mer- 
cury, and  the  combination  appears  to  depend 
on  chemical  affinity.  When  the  cohesion  of 
a  metal  is  slight,  as  in  the  cases  of  potassium 
and  sodium,  or  when  its  affinity  for  merciu-y 
is  considerable,  as  in  the  instances  of  gold 
and  silver,  amalgamation  takes  place  readily 
by  mere  contact.  When,  on  the  other  hand, 
the  cohesion  of  a  metal  is  strong,  or  its  affi- 
nity for  mercuiy  is  wealc,  heat,  or  intemediate 
action,  or  both,  are  requisite  to  efl^ect  amalga- 
mation. The  density  of  an  amalgam  exceeds 
that  of  the  mean  of  the  metals ;  this  and  the 
tendency  exhibited  by  one  or  both  metals  to 
oxicbze,  are  incUcations  of  chemical  combina- 
tion. Antimony  oflTers  an  example  of  metals 
which  will  not  amalgamate  without  heat ;  in 
order  to  eflect  combination,  it  must  be  melted, 
and  while  liquid  mixed  witli  hot  mercury.  It 
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has  been  stated,  that  they  may  he  amalga- 
mated bv  mixing  the  fiUngs  of  the  metal  with 
powdered  alum,  and  rubbing  them  together 
in  a  mortar  ^vith  a  little  water  5  after  tritura- 
tion the  alum  may  be  washed  out.  By  the 
intervention  of  tin  or  zinc,  iron  may  be  com- 
bined with  merciu-y,  and  a  double  amalgam  as 
formed.  Platina  also  imites  with  mercm-y  by 
the  uiteiwention  of  the  amalgam  of  potassium, 
but  not  by  dii-ect  action. 

Amalgams  are  either  hquid,  soft,  or  hard; 
their  fonn  being  dependent,  in  some  cases, 
upon  the  quantity  of  mercury  employed,  and, 
in  others,  upon  the  natm-e  of  the  metal  amal- 
gpanated:  thus,  an  amalgam  consisting  of 
eighty  parts  of  mercury  and  one  part  of  so- 
dium, is  solid,  whilst  a  compound  of  fifteen 
parts  of  mercury  and  one  pai-t  of  tin  is  hquid. 
The  hquid  amalgams  resemble  mercury  in 
appearance,  except  that  the  greater  part  of 
them  flow  less  readily :  solid  amalgams  ai-e 
brittle.     In  general,  amalgams  are  white; 
they  are  all  crystalhzable,  and  they  form 
compounds  of  definite  proportions.  The 
amalgams  of  the  more  oxidable  metals,  as  of 
potassium  and  sodium,  are  decomposed  by 
exposure  to  the  ak  and  absorbing  oxygen, 
and  they  decompose  water  with  the  evolution 
of  hydrogen  gas;  the  double  amalgam  of 
u-on  and  zinc  does  not  rapidly  undergo  any 
change,  and  is  not  attracted  by  the  magnet. 
All  amalgams  are  decomposed  by  a  red  heat, 
the  mercury  behig  volatihzed,  and  the  more 
fixed  metals  remaining.     The  process  of 
amalgamation  and  decomposition  is  employed 
to  separate  gold  and  silver  from  then-  ores ; 
the  mercury  obtained  by  decomposing  the 
amalgams  is  distilled,  and  repeatedly  used 
for  the  same  puiT?ose,  with  comparatively 
little  loss.    The  amalgams  of  gold  and  silver 
are  employed  in  the  processes  of  gihUng  and 
plating.    (For  the  mode  of  silvering  the  ni- 
tcriors  of  hollow  glass  globes,  see  Mirror.) 
The  amalgam  of  tin  is  largely  used  in  what 
is  termed  silvering  mirrors,  and  various  amal- 
gams of  tin  and  zinc  are  employed  for  ex- 
citing electricity  in  the  machine.  Some  cm-ions 
effects  result  from  the  action  of  amalgams 
upon  each  other  :  if  mercury  be  added  to  the 
liquid  amalgam  of  potassium  and  sodium,  an 
instant  solidificatiori  ensues,  and  heat  enough 
to  inflamo  the  latter  metals  is  evolved.  When, 
on  the  other  hand,  a  solid  amalgam  of  bis- 
muth is  put  in  contact  wtth  one  of  lead,  they 
become  fluid,  and  the  thermometer  sinks 
during  their  action. 

Some  of  the  French  dentists  use  an  amal- 
gam of  copper  to  fill  the  cavities  of  hollow 
teeth.  It  is  gray,  verjhnnX,  and  adheres 
firmly  in  its  place.    There  are  many  useful 


applications  for  it  as  a  stopper  to  machines 
and  chemical  apparatus  wherever  other  mate- 
rials cannot  conveniently  be  used.  It  is  said 
to  consist  of  70  parts  of  mercury  to  30  of 
copper. 

AMALGAMATION  is  a  term  often  used  to 
indicate  the  process  of  separating  gold  and 
silver  from  then-  ores.  It  Avill  suffice  to  refer 
to  Cvlifornia;  Goijo;  Mercury;  Siltor. 

A'MAZON,  or  MAEANON,  or  OREL- 
LA'NA.    This  magnificent  South  American 
river  (the  largest  on  the  globej  produces  on  its 
banks  cacao,  sarsaparilla,  copaiba,  caoutchouc, 
fine  forest  trees,  and  many  other  plants  ;  and 
the  river  itseK  yields  abundance  of  fish.  But 
the  slow  progress  of  Em-opean  enterprize  in 
that  region  has  yet  done  Httle  to  make  its  re- 
som-ces  available,  although  steam  narigation 
has  begun  to  develope  itself  on  the  Amazon, 
AMBER,  a  carbonaceous  mineral  which 
occm-s  in  beds  of  hgnite,  in  Greenland,  Prus- 
sia, France,  Smtzerland,  and  some  other 
countries.    The  greater  portion  of  it  comes 
from  the  southern  coasts  of  the  Baltic  Sea, 
where  it  is  thrown  up  between  Kiinigsberg 
and  Memel.   It  is  also  obtained  by  mming  at 
a  distance  of  SCO  feet  from  the  sea,  and  at  a 
depth  of  about  100  feet,  and  is  found  m  small 
cavities.   It  is  occasionally  met  with  in  the 
gravel  beds  near  Loudon,  in  which  case  it  is 
merely  an  alhmal  product.    Amber  occurs 
generallyinsmaU  pieces,  which  ai-e  sometimes 
colom-less,  frequently  hght  yellow,  or  deep- 
bromi,  and  very  commonly  translucent. 

The  amber-gathering  on  the  shores  of  the 
Baltic  in  181=4  was  more  abundant  than  was 
ever  before  at  the  same  spot.    In  the 

village  of  Kahlberg  alone,  where  the  amber-, 
gathering  is  fanned,  20,000  thalei-s'  worth  of 
amber  was  picked  up  in  the  com-se  of  a 
few  weeks.  It  is  supposed,  according  to  a 
paragraph  in  the  ElMng  Zeitung,  copied  into 
the  English  .iournals,  that  this  increased 
quantity  may  have  resulted  from  the  violent 
stems  which  prevailed  on  the  shores  of  the 
Baltic  in  the  preceding  ^vinter,  by  which  th& 
treasure  was  diiven  up  fi-om  the  bottom  of 
the  sea. 

Amber  is  rather  harder  than  common  re- 
sins, which  it  resembles  in  several  properties: 
it  is  susceptible  of  a  good  poHsh,  and  whe^ 
rubbed  becomes  electrical ;  indeed,  the  word 
clrdricitii  is  derived  from  rp^eKTpov,  the  Greek 
name  for  amber.  Its  density  varies  from  1.065 
to  1.070 :  when  bruised  it  exhales  a  slight 
aromatic  odour;  and  when  heated  to  448  ot 
Fahrenheit  it  melts,  then  inflames  and  burns 
with  a  bright  flame,  and  emits  a  smell  whicn 
I  is  not  disagreeable.  . 
The  subject  of  the  origin  of  amber  is  one 
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■which  has  been  much  discussed.  According 
to  BerzeUus  it  was  originally  a  resin  dissolved 
in  a  volatile  oil  or  nat\u-al  balsam ;  the  proofs 
of  this  opinion  ai-e,  he  conceives,  numeroTis ; 
it  has  often  the  impression  of  the  branches  and 
bark  upon  which  it  has  flowed  and  solidified; 
it  often  contains  insects,  some  of  wliich  are 
so  delicately  formed  that  they  could  not  have 
occmTed  except  in  a  very  lluid  mass.  Su- 
David  Brewster  concludes,  from  an  examina- 
tion of  the  optical  properties  of  amber,  that 
it  is  an  indurated  vegetable  juice.  Humboldt 
says,  in  his  Cosmos,  "  The  petrified  wood 
which  frequently  sm-rounds  amber  had  early 
attracted  the  attention  of  the  ancients.  This 
resin,  which  was  at  that  time  regarded  as  so 
precious  a  product,  was  ascribed  either  to  the 
black  poplai-,  or  to  a  tree  of  the  cedar  or  pine 
genus.  The  recent  admirable  investigations 
of  Professor  Goppert,  at  Breslau,  have  shewn 
that  the  latter  conjecture  is  the  more  cor- 
rect." Amber  consists  of  a  mixture  of  several 
substances,  wliich  are,  a  volatile  oil,  two  resins 
soluble  in  alcohol  and  in  ether,  succinic  acid, 
and  a  bituminous  body  that  resists  the  action 
of  all  solvents,  and  which  is  the  principal 
pai-t  of  amber.  Water  does  not  act  upon  this 
Substance ;  it  does  not  even  dissolve  any  of 
the  succinic  acid.  Alcohol  takes  up  a  soft, 
yellow,  limpid  resin.  Sulphuric  and  nitric 
acid  both  dissolve  it. 

Amber  is  employed  for  ornamental  pur- 
poses in  the  manufacture  of  necklaces,  &c. 
It  is  used  also  for  prepaiing  amber  varnish, 
for  obtaining  a  peculiai'  oU  used  in  medicine, 
and  it  yields  succinic  acid  employed  in  chemi- 
cal investigations. 

Mr.  SteUing  has  recently  introduced  an 
improved  method  of  maldng  varnish  fi-om 
amber.  The  difficulty  hitherto  has  been  in 
melting  the  varnish  :  the  subsequent  incor- 
poration with  oil  and  the  other  ingredients  is 
comparatively  easy.  The  melting  is  effected 
in  a  copper  vessel  of  peculiar  construction, 
whereby  the  amber  becomes  liquid  without 
any  residuum,  and  wthout  evaporation  of  its 
constituent  elements;  there  is  less  danger 
from  flre  than  in  the  older  methods,  and  the 
vessel  is  not  liable  to  burst,  which  the  earthen 
vessels  formerly  used  were  apt  to  be. 

The  largest  piece  of  amber  at  present 
known  is  in  the  Royal  Cabinet  at  Berhn  ;  it 
weighs  18  lbs.  The  sum  of  5000  dollars  is 
said  to  have  been  lately  offered  by  some 
Armenian  merchants,  for  a  piece  of  amber 
weighing  lbs.  This  substance  is  joined 
and  mended  by  moistening  the  surfaces  with 
linseed  oil,  and  strongly  pressing  them  toge- 
ther, gently  heating  them  at  the  same  time. 
In  the  working  of  amber  tho  material  is 


wrought  in  a  lathe,  polished  with  whiting  and 
oil,  and  rubbed  vnth  flannel.  It  becomes  so 
electrical  dming  the  working  that  the  work- 
men are  said  to  suffer  considerable  inconve- 
nience. By  a  careful  application  of  heat  the 
workmen  are  enabled  to  harden  amber.  The 
beautiful  black  varnish  used  by  coach-makers 
is  a  very  cai-efully  prepared  compound  of 
amber,  asphaltum,  linseed  oil,  and  oil  of  tur- 
pentine. Factitious  or  imitation  amber  is 
often  prepared  from  shell-lac  or  gum  copal. 

Amber  is  admitted  duty  free,  but  manu- 
factured articles  in  amber  pay  an  import  duty 
of  15  per  cent. 

AMBERGRIS,  a  substance  of  animal  ori- 
gin, found  principally  in  warm  climates, 
floating  on  the  sea,  or  thrown  on  the  coasts. 
The  best  comes  from  Madagascar,  Surinam, 
and  Java.  It  has  been  found  iji  the  intestinal 
canal  of  the  physeter  macroceplialus,  mixed 
with  the  remains  of  several  marine  animals 
which  have  served  it  for  food ;  on  this  account 
it  has  been  supposed  to  be  a  morbid  product, 
analogous  to  biliary  calculi. 

Ambergris  of  good  quality  is  solid,  opaque, 
of  a  bright  gray  colour,  which  is  darkest  ex- 
ternally, and  intermixed  with  yellow  or  reddish 
striaB.  When  it  is  heated  or  rubbed  it  exhales 
an  odour  which  is  agreeable  to  most  persons. 
It  is  sufficiently  soft  to  be  flattened  between 
the  fingers.  Its  specific  gravity  varies  from 
0.008  to  0.920.  When  ambergris  is  heated 
^Yith  boiling  alcohol  of  specific  gravity  0.833, 
until  it  is  saturated,  a  pecuUai'  substaiice, 
called  ambrein,  is  obtained  as  the  solution 
cools,  grouped  in  mammillated,  small,  colom*- 
less  crystals.  Ambrein,  thus  obtained,  is 
brUliant,  white,  and  insipid;  it  has  an  agree- 
able odour.  When  heated  upon  jjlatina  foil 
it  fuses,  smokes,  and  is  volatilized,  leaving 
scarcely  any  residue;  by  dry  distillation  it 
becomes  brown.  It  is  very  soluble  in  strong 
alcohol,  either  hot  or  cold,  in  ether,  and  in 
oils  both  fixed  and  volatile.  Nitric  acid  con- 
verts it  into  a  pecular  acid,  called  ambrcic 
acid. 

Ambergris  is  used  as  a  perfume  ;  and  as  the 
alcoholic  solution  is  the  most  odorous  prepa- 
ration of  it,  it  is  generally  employed  in  that 
form. 

Ambergris  is  admitted  duty  free. 

AMBOYNA,  one  of  the  Molucca  or  Spice 
Islands,  in  the  eastern  seas,  is  a  moimtainous 
place,  abundantly  furnished  with  trees  and 
undei-wood.  Sulphur  is  produced  among  the 
hills,  some  of  which  are  encrusted  with  a 
copious  efflorescence  of  that  mineral.  The 
earliest  visit  made  to  Amboyna  by  any  Euro- 
peans was  in  1511,  when  the  Portuguese 
traded  to,  and  afterwards  took  possession  of  it. 
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They  held  it  till  cbivcn  out  by  the  Dutch  in 
the  sixteenth  century ;  ahout  which  time  the 
EngUsh  East  India  Company  also  wished  to 
have  a  share  in  the  valuable  spice  trad.e  of 
thia  and  the  other  IMolucca  Islands.  Erom 
that  time  to  the  present,  except  for  a  short 
period  during  the  last  war,  the  island  has 
belonged  to  the  Dutch.    The  main  object  of 
the  different  Em-opean  powers,  who  endea- 
voured to  possess  themselves  of  Amboyna, 
was  to  monopohze  the  trade  in  cloves,  the 
cultivation  of  which  spice  forms  the  principal 
object  of  industry  with  the  natives.  With  the 
desu-e  of  keeping  the  cultivation  of  the  clove- 
tree  completely  mthin  their  power,  the  Dutch 
caused  it  to  be  extu-pated  from  every  island 
belonging  to  them  except  Amboyna,  where 
they  provided  for  a  sufficient  production  of 
the  spice,  by  obliging  every  native  family  to 
rear  a  certain  number  of  clove-trees.    In  the 
prosecution  of  their  plans  the  island  was 
divided  into  4,000  allotments,  each  one  of 
which  was  expected  to  support  125  trees,  and 
a  law  was  passed  in  1720  rendering  it  com- 
pulsory upon  the  natives  to  make  up  the  fuU 
complement.    The  nmnber  of  trees  upon  the 
island  accordingly  amounted  to  500,000,  the 
average  produce  of  which  exceeded  one  mil- 
lion of  pounds  of  cloves  annually. 

AMBULATORY,  in  architecture,  the  space 
enclosed  by  a  colonnade  or  an  arcade.  In  the 
peripteral  temple  of  the  Greeks,  the  lateral 
or  flanking  porticoes  are  properly  termed  am- 
bulatories; the  cloister  of  a  monastery  is 
surrounded  by  an  ambulatory  or  ambulatories. 
The  aisles  of  the  ancient  Basihca,  and  those 
of  the  cathedi-al,  or  other  lai-ge  church,  ai-e 
sometimes  called  ambulatories. 

AMERICA.  This  great  continent  has  been 
made  Imown  to  Europeans  partly  by  the 
eat^erness  which  commercial  nations  shew  to 
extend  the  sphere  of  their  operations,  partly 
by  mere  national  glory,  pailly  by  a  love  for 
geographical  science,  and  partly  by  missionaiy 
zeal.  So  far  as  the  commercial  incentive  has 
been  concerned,  we  may  take  a  rapid  glance 
at  the  progress  of  its  discoveiy.  _ 

The  whole  career  of  Columbus  was  in  effect 
a  caiTying  out  of  the  commercial  spirit  which 
in  his  days  mai-ked  the  courts  of  Spain  and 
Portugal.  The  riches  of  Imha  having  become 
known,  a  wish  was  entertained  to  find  a 
western  route  thither;  and  in  searchmg  for 
this  western  route,  Columbus  chscovered 
America.  In  his  first  cxpodiuon,  made  in 
U92  he  discovered  San  Salvador,  Cuba, 
Hayti,  and  other  islands  of  the  West  Indies 
which  ho  so  named  in  ignorance  that  the  vast 
Pacific  intervened  between  them  and  India 
proper.    In  the  next  expedition  Columbus 


discovered  Jamaica.  In  a  tlurd,  liis  disco- 
veries mcluded  Trinidad,  and  the  coast  of 
South  America  near  the  Orinoco.  The  suc- 
cess of  Columbus  soon  gave  encouragement 
to  private  adventurers  to  the  new  world,  one 
of  the  first  of  whom  was  Alonzo  de  Ojeda, 
who,  ui  1499,  followed  the  course  of  Colum- 
bus 'to  the  coast  of  Paiia,  and,  standmg  to 
the  west,  ranged  along  a  considerable  extent 
of  coast  beyond  that  on  which  Columbus  had 
touched,  and  thus  ascertamed  that  this  country 
was  part  of  the  continent. 

In  1497,  while  Columbus  was  engaged  in 
his  researches,  the  coast  of  North  America 
had  been  reached  by  an  EngHsh  vessel,  com- 
manded by  Giovanni  Gaboto,  or  Caboi,  a 
Venetian  settied  m  Bristol,  who  undertook  an 
expedition  in  company  mth  his  son  Sebastian, 
and  explored  a  long  hue  of  the  North  Ame- 
rican coast.    In  1498,  Sebastian  Cabot,  m 
another  expedition,  visited  Newfoundland.  In 
1500,  Gaspar  Cortereal,  a  Portuguese,  touched 
at  Labrador;  and  Brazil  was  accidentaUy  dis- 
covered by  a  Portuguese  fleet  under  Cabral. 
The  coast  of  the  province  of  Tierra  Fu-ma, 
from  Cape  de  Vela  to  the  Gulf  of  Darien, 
was  first  visited  by  Bastidas,  a  Spamai-d,  m 
1501     Yucatan  was  discovered  by  Diaz  de 
Sohs  and  Pinzon  m  1508,  and  Florida  by 
Ponce  de  Leon,  in  1512.   In  the  same  year, 
Sebastian  Cabot  reached  the  bay  smce  caUed 
Hudson's  Bay.    The  Pacific,  or  Southern 
Ocean,  was  fii'st  seen  fi'om  the  mountain 
tops  near  Panama,  by  Balboa,  m  1513,  and, 
two  years  after,  a  landmg  was  eflected  on  the 
south-east  coast  of  South  America,  about  the 
mouth  of  the  Rio  de  la  Plata,  by  De  Sohs. 

The  French  now  began  to  participate  m 
the  zeal  for  adventm-e,  and  m  1524  an  expe- 
dition was  dispatched  by  Francis  I.,  under 
Giovanni  Verazzano,  a  Florentine,  who  sm-- 
veyed  a  Ime  of  coast  of  seven  hundred  leagues, 
comprismg  the  United  States,  and  pai-t  of 
British  America.    But  in  1508,  Aubert,  a 
Frenchman,  had  ali-eady  discovered  the  bt. 
Lawence  River.     Jacques   Cartier,  also  a 
Frenchman,  in  1534  neaily  circlmlna^'lgated 
Ne^vfoundland,  and  entered  the  Gull  ot  bt. 
Lawence.    The  coast  of  CaUfomia,  on  the 
west  side  of  the  northern  division  of  the  con- 
tinent, was  discovered  by  Ximenes,  a  pilot, 
who  had  mm-dered  Mcndoza,  a  captain,  dis- 
patched by  Cortez  on  a  voyage  of  discovery; 
the  Gulf  of  CaUfomia,  or  Sea  of  Cortez,  was 
first  entered  by  Francisco  de  Ulloa,  anoUier 
captaui  sent  out  by  Cortez  in  1539.  Ihe 
Spaniards    subsequently  undertook  several 
unsuccessful  voyages,  but  they  did  not  abaii- 
don  their  hopes,  and  at  the  close  of  the  Iblh 
century  Sebastian  Viscaino  advanced  along 
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,Ue  coast  of  Ke.  Albion  as  fav  as  t.e  Oregon 

or  Golimibia  '^^^'l^''-^^  ,^,^erica  by  England 
ColonizaUon  m  ^oitii  ai  j^^^^abeth. 
commenced  in  the  ^^^^^^^Xst  to  attempt 
m^elf toot  tmal  possession 
it,  tlaough  be  merely  i  balf-brother, 

^-e^^o.maa:^/^ifj'B^eigb,  in  1584, 
,lie  celebrated  Su  discovered  the 

dispatched  an  -P^^^^J^^        he  made 

countiT  then  called  )^g^^^^  .^^^t  effect, 
several  attempts  to^o^^e  ^^^^^^^  ^^^^^^ 

The  colomes  of  Aug^ua  ^^^O, 
^vere  ^'esp^^^^^^        t  St  a  little  remark 

settled  in  the  covmtry.  explo- 

^Yithin  the  Itavel^edtStrrio/regJons 
ring  paii.es  have  traverBedt^^^^^^^ 

°'  ^;Soiia  h  ve  led  to  a  new  series  of 
siu-e  m  Cahloima  uavo 
overland  researches,  Bome  of  them  m 

nection  with  a  P^«Pff  ^^i^^'America  have 
British  reseaixhes  m  ^^^l'^.^^,-^^  of 


both  on  the  east  and  west  side  of  the  channel 
of  the  river;  they  are  extensive,  elevated,  and 
/en   alyin'egular  tracts,  withouttrees,  though 

Kmetimes  capable  of  producia.g  them,  covered 
in Tlie  spring  with  countless  flowers  and  long 
J  a  ?  and  often  possessmg  a  deep  rich  soil, 
'"south  America  is  rich  in  Himei;d  Produ^^^ 
Gold  is  found  in  New  Granada,  Peiu,  Chih 
La  Plata,  and  Brazil;  and 
been  for  some  time  a  part  of  the  Biazuiaii 
Srol    The  silver  -ines  in  Peru  a.-e^ery 
rich  and  in  Chili  there  ai-e  mines  of  silvei 
ad,  aid  sulphur-;  those  of  copper  ^e^^ 
more  abundant.    There  axe  mmes  of  u:on, 
Shur,  antimony,  tin,  lead,  copper,  and  ^- 
silver  ii  Brazil;  but  the  pursmt  of  the  pie 
dJu  metals  appeaa-s  to  have  diverted  atten^on 
om  other  mining  speculations   Axaex.ca  dso 
sends  to  Europe  pearls  and  other  precious 

North  America  we  find  the  bison  the 
musk  ox,  the  reindeer,  the  wapiti  the  Yirgi- 
San  deer,  the  elk,  the  long-tailed  deer,  and 
the  hlack -tailed  deer  of  the  Eocky  Mountams ; 
:tcaHorniansheep,andthe^^^^^^^^^^ 


^t"eSr  i^Torth  A-erica  ha.e  tb„ian  .^^^^^^^^ 

prile  enteiT-e,  and  condi^  ed^  P-^^  f^f-^^^^^  ^ong  tl^e  Eodents  many 

John  and  James  Boss,  Lyon,  Fiankto,  ^icn  fur-beanng  ammals;  oi  these 

Kay,  I5an„,  x.^^^  ,  become  such  a 


them  mth  any  announcement  of  the  satety  oi 
Sirlto  Eranldin  and  his  enteiTrizmg  com- 

'treUratory  researches  in  Sonth  Ame^ 
rica  have  not  been  so  numerous  as  m  the 
north   but  some  of  them  have  been  of  great 

Humboldt,  Bonpland,  Spix  and  Maijius 

When  America  was  first  discovered,  a  arge 
pal^  it^nsisted  of  one  vast  forest  extend- 
neariy  from  the  Atlantic  to   he  Miss  s- 
shipi   and  from  the  Canadian  lakes  to  the 
gS  'of  Mexico-2,000  miles  in  length  -J* 
an  average  breadth  of  1,000.    Most  of  this 
Lt  forest  yet  remains  ;  but  the  tract  west  of 
the  Mississippi  contains   f  tensive  p  ains 
These  plains  are  devoid  of  trees ;  but  the 
lower  parts  of  the  Mississippivalley,  with  a  por- 
^       '■      ■■   .1-  „r.a  ut  1  povered  with  ( 


we  may  nouue       ut.«..v.-,  —  _      -  • 
coynu,  various  species  of  squu-rel,  and  the 
SchiUa  of  Peru  and  CtdU.    Many  thousand 
sldns  of  the  leaver,  of  the  mns,u^^^^^ 


XXd  Lt^;rco;^d  close  the  mentmn  °j  J^^^  ,  a^eTnnu^ly  i^P^^^^^  England 
tbemwitliany— cen^ntc^^ 

properly  called  nniria  or  otter  and  also  ui 
?iose  of  the  chmchiUa,  is  carried  on  at  Buenos 
A,ri°  Bears  are  hunted  by  the  fur  traders 
for  the  salve  of  their  sldns,  as  ai-e  also  vai'ious 
foxes,  emines,  martins,  polecats,  wolvermes 
or  gluttons,  lynxes  and  others.    America  now 
contains  horses,  homed  cattle,  sheep  and 
Koats;  but  these  have  been  mtroduced  since 
the  time  of  Columbus.    Horses  and  cattle 
exist  in  many  parts  of  South  Amenca  m  great 
numbers,  and  mid  herds  roam  the  plams.  ihey 
abound  also  in  Mexico,  and  the  great  praines 
of  the  western  portions  of  North  Ainenca. 

In  the  United  States  the  forests  consist  of 
pines  and  larches  unknown  in  K^^'^^Pf' "^'^^^ 
Lds  of  oaks,  locust-ti.es  b  ack  wdnu  s 


Wparts  of  the  Mississippivalley,  witli  a  por- ,  ^r;'  ^^idkones  and  ashes.  Tobacco 

lion  towards  the  north,  are  still  covered  w^^^^^^  objects  oi 
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At  about  the  latitude  of  Virginia  the  region 
of  cotton  and  rice  begins.    In  the  countries 
in  and  around  the  gulf  of  Mexico,  besides 
indigo,  coffee,  sugar-cane  and  maize,  (which 
here  finds  its  native  home,)  the  cocoa-tree, 
from  whose  seeds  chocolate  is  prepared,  is  a 
most  important  species;  the  exportation  of 
the  seeds  of  this  plant,  which  is  found  wild  in 
the  most  burning  cUstricts,  is  valued  at  near 
80,000/.  sterling  annually.    Pineapples  grow 
wild  in  the  woods;  tlie  American  aloe  jdelds, 
wheu  wounded,  an  abundance  of  sweet  fluid, 
which  is  fermented  into  an  intoxicating  drink 
called  2)ti/(jiiL',  and  distilled  into  an  ardent  spirit 
known  by  the  name  of  Vino  Mercal.    In  the 
low  woods  of  Honduras  ai'e  found  enormous 
forests  of  mahogany  and  logwood  trees.    It  is 
here  also  that  the  tamarind  and  the  lignum 
vitte  are  found,  the  vanUla,  and  tlie  jalap  con- 
volvulus.   As  we  proceed  farther  and  farther 
southward,  the  vegetable   growth  gradually 
changes,  and  all  the  rich  and  varied  produce 
of  South  America  meets  the  view. 
_  Under  the  names  of  ilie  chief  countries, 
rivers,  and  towns  of  America,  will  be  found 
sundry  details  illustrative  of  the  produce, 
manufactures,  and  commerce  of  tliis  great 
continent. 

AMETHYST.    The  Occidental  or  Oomvioii 
Amelhyst  is  a  variety  of  quartz  or  rock  crystal, 
which  is  met  with  in  many  parts  of  the  world, 
as  India,  Siberia,  Sweden,  Germany,  Spam,&c. 
It  occm-s  m  various  forms,  massive,  in  rounded 
pieces,  and  crystallized.    The  primary  form 
of  the  crystal  is  a  slightly  obtuse  rhomboid  ; 
but  it  is  usually  found  in  the  secondary  form 
of  a  six-sided  prism,  terminated  at  one  or 
both  ends   by  a  six-sided  pyramid.  The 
crystals  of  the  amethystvai-y  from  diaphanous 
to  translucent,  and  they  exhibit  various  degrees 
of  splendour,  both  externally  and  internally. 
The  fractm-e  is  commonly  conchoidal,  and  the 
fi-agments  are  of  indeterminate  form.  The 
colour  is  violet  or  purple  ^dolet.    The  ame- 
thyst is  sufBcientlyhardto  give  fire  with  steel, 
and  to  scratch  glass. 

The  composition,  by  means  of  which  the 
best  imitation  of  the  amethyst  can  be  pro- 
duced in  glass,  is  said  to  be  the  following  :— 
1000  parts  of  trass  or  colour-less  transparent 
glass ;  8  parts  of  oxide  of  manganese,  5  parts 
of  oxide  of  cobalt,  and  0-2  pai-ts  of  purple  of 
cassius. 

AMIANTHUS.  [Asbestus.] 

AMIENS,  in  t!ie  department  of  Somme,  in 
France,  has  considerable  trade  and  manufac- 
tures. Velvet,  plush,  camlet,  quilting,  serge, 
drugget,  fine  kerseymere,  hosiery,  and  oilier 
goods,  linen,  cotton,  and  woollen,  are  either 
entirely  maaufactui'ed,  or,  being  brought  to 
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Amiens  from  other  places  in  an  unfinished 
state,  are  prepared  for  sale  in  other  pails  of 
the  country  or  for  exportation.  There  ai-e 
also  paper-mills  and  bleaching-grounds  The 
town  serves  as  a  mart  for  the  numerous  ma- 
nufactm-es  of  the  neighbom-hood  as  far  as  the 
confines  of  the  department.  The  total  value 
of  the  commercial  industry  of  the  district,  of 
which  Amiens  is  the  centre,  was  estimated  in 
1843  at  40,000,000  francs.  The  value  of  raw 
silk,  wool,  and  cotton  used  in  manufactm-es 
IS  set  down  at  between  5  and  0  milhons  of 
Irancs,  while  the  value  of  the  products  is 
stated  to  be  between  15  and  IG  millions  of 
francs.  The  railroad  between  Amiens  and 
Abbeville  was  opened  in  1847. 

AMLWCH,  a  town  in  the  island  of  Angle- 
sey in  "Wales,  was  an  insignificant  village  till 
1708,  about  which  time  the  celebrated  and 
highly  productive  Parys  copper  mines,  in  the 
neighbourmg  mountains,  were  discovered  by 
the  united  exertions  of  Sir  Nicholas  Bayley 
and  Messrs.  Eoe.    Soon  afterwai-ds  the  Mona 
mme  was  discovered,  in  the  same  mountains; 
and  both  have  since  proved  highly  profitable 
to  the  Marquis  of  Anglesea  and  other  pro- 
prietors, and  also  to  the  town  of  Amlwch.  At 
one  time,  in  the  history  of  these  mines,  the 
copper  ore  was  found  in  lai-ge  conglomerate 
masses,  which  admitted  of  being  quarried  in 
open  day ;  at  another,  it  occurred  in  regular 
veins  or  lodes  ;  and  as  the  excavations  ad- 
vanced, the  metal  was  found  more  and  more 
mixed  Avith  eai-thy  matters ,  so  that,  at  the 
present  time,  the  ore  (chiefly  sulphm-et  of 
copper)  does  not  contam  more  than  4  per  cent 
of  metal,  and  the  produce  is  far  less  remune- 
rative than  formerly.    At  one  time  the  mines 
gave  emploJ^uent  to  1500  men;  the  stock  of 
ore  on  hand  often  exceeded  40,000  tons,  and 
the  works  for  smelting  the  ore  were  of  great 
magnitude.  At  the  present  time  (1850)  about 
1000  persons  are  employed  at  the  mines,  of 
whom  100  are  engaged  at  the  smelting  works. 
The  2nd  of  Mai-ch,  the  day  on  which  the  vein 
of  ore  at  Parys  mine  was  discovered,  is  Icept 
as  an  anniversary  holiday  at  Amlwch.    A  ca- 
pacious harbom-  lias  been  excavated  out  of  the 
solid  slate  rock,  for  the  reception  of  the  vessels 
connected  with  the  copper  trade. 

AMMO'NIA,  the  modern  name  of  the  vola- 
tile alkali,  formerly  so  called  to  distinguish  it 
from  the  more  fixed  alkahes  :  it  is  a  gaseous 
body,  and  was  first  procured  in  that  state  by 
Priestley,  who  termed  it  Alkaline  air.  He 
obtained  it  from  sal  ammoniac,  and  hence  the 
present  name  of  the  alkali. 

Ammonia,  like  all  the  other  alkalies,  is  a 
compound  substance  ;  it  consists  of  nitrogen 
and  hydrogen,  in  the  proportion  of  one  atom 
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nf  the  former  to  three  of  the  latter;  but  these 
cannot  be  made  to  combine  by  cbrect 
a  tion    Anamonia  is  colom-less,  ti-anspai-  nt, 
an^of  coiirse  invisible  ;  possessing  the  elas- 
tic y  and  mechanical  properties  of  atmosphe^ 
rio  air    The  smell  is  peculiar-  and  extremely 
pungent,  and  its  taste  is  highly  acnd.  An 
an  mal  put  into  it  is  immecUately  laUed  and 
a  taper  Leu  immersed  in  it  xs  extmgmshed^ 
The  density  of  ammomacal  gas  is  to  that  ot 
atinospheric  air-,  nearly  as  0-5902   o  1;  100 
cubic  inches  ^eigh  rather  more  than  1 8  graans 
It  acts  strongly  as  an  alkali,  tm:ninpegetable  , 
blues  green,  and  yello^vs  reddish  brmvn,  and 
satm-ates  acids,  formmg  vanous  salts,  ihe 
aqueous  solution  is  colom-less,  ti:ansparent, 
and  has  the  pungency  and  alkalme  property 
of  the  gas :  by  exposmre  to  the  au-  the  ammo- 
nia escapes,  and  by  the  apphcation  of  heat  it 
is  expelled  from  the  water. 

Ammonia  is  produced  in  many  different 
ways,  both  natm-al  and  artificial.  Almost 
every  animal  substance  contains  the  elements 
of  ammonia;  and  when  such  a  substanc^  is 
exposed  to  decomposition,  oxygen  and  carbon 
combine  to  form  carbonic  acid,  while  hydrogen 
and  nitrogen  fom  ammonia;  and  the^vo  to- 
gether form  carbonate  of  ammoma.    I±  such 
substances  as  bones,  hoofs,  or  horns,  are 
heated  in  iron  cyhnders,  ammonia  is  separa- 
ted in  combination  with  many  other  matters, 
and,  after  purifying,  a  liquid  caUed  spirit  oj 
haHshornvesnlts.  Vegetable  matter  contaimng 
gluten,  coal-soot,  and  cool  itself,  may  also  be 
made  to  j-ield  ammonia.  Ammonia  is  produced 
in  small  quantities  by  many  different  chemical 
processes,  but  those  mentioned  above  are  the 
chief  sources.    By  the  heat  of  a  spirit  lamp, 
ammonia  forms  with  sodium  or  potassium  a 
yellowish  crust  of  those  metals,  though  the 
surfaces  remain  brilliant  and  smooth.  When 
passed  over  melted  iron  or  copper,  ammonia 
is  absorbed ;  and  by  voltaic  action  ammonia 
may  be  made  to  combine  with  mercury,  pro- 
ducing an  amalgam  which  is  soft  at  70°  or 
80°  Fahrenheit,  but  a  firm  crystalline  body  at 
32°.   Ammonia  combines  mth  many  of  the 
metals  to  form  ammoniurets.    In  many  of  its 
practical  applications  ammonia  is  used  in 
solution  in  water,  called  liquid  ammonia,  as 
being  more  convenient  than  in  the  gaseous 
foi-m. 

Ammonia  produces  many  valuable  salts, 
when  combined  Avith  acids;  and  those  salts, 
as  well  as  liquid  ammonia  itself,  play  an  im- 
portant part  in  many  chemical  manufactures, 
but  still  more  in  medicine.  The  carbonate  of 
ammonia  is  much  used  by  the  bakers  of  fancy 
bread  and  hght  pastry.  With  a  few  drops  of 
any  aromatic  essential  oil  it  forms  smelling 


salts  Crude  sulphate  of  ammonia  forms  ex- 
cellent manure.  Nitiate  of  amnioma  forms  a 
freezing  mixture  with  water.  Munate  of  am- 
mmtia  is  employed  in  dyeing;  it  is  also  used 
to  impart  pungency  to  snutt. 

ImMONIAC,  gum,  a  concrete  juice  pro- 
cured in  Persia  and  other  parts  of  the  East, 
from  the  doreina  ammoniacuvi.    1  he  JUice  ex- 
udes from  the  stalk,  and  is  also  obtainedfrom 
the  root.  It  consists  of  grains  of  v-o- sizes, 
usually  called  tears  ;  theu-  colour-  is  whitish 
L  they  become  yellow  by  the  action  of  the 
air;  they  are  shining,  opaque,  irregular  m 
'  ^ane  and  more  or  less  globulax ;  when  cold, 
ammoniac  is  rather  hard  and  brittle ;  it  softens 
by  tie  heat  of  the  hand,  but  does  not  entire  y 
Uquify  at  a  stronger  heat.     The  smeU 
peculiar-  and  disagreeable,  and  the  taste  ^ 
nauseous,  at  first  mucilaginous  and  hi  tier  and 
afterwards  acrid.   Its  ^P^cific  gravity  is  1  .i07. 
When  cUstilled  with  water  it  loses  i ts  vola^ 
tile  oil,  and  becomes  modorous  ;  the  distilled 
later  has  the  odour  of  the  S--.  ^^^^^^ 
chops  of  hmpid  colourless  oil  float  on  its 
urface.     According  to  Bucholz,  ammoniao 
consists  (in  100  parts)  of  72  paa-ts  of  resm, 
22-4  parts  of  gum,  and  shght  traces  of  bas.o- 
ri;e,  water,  L    B  is  used  both  m  medicme 
and  in  some  manufacturing  processes. 
AMO'MUM.  [Cabdamoms.] 
AMOY,  a  citv  and  port  of  China,  m  an  is- 
land of  the  same  name,  near  the  coast,  is  the 
emporium  of  the  commerce  of  the  provmce  of 
Fokien.    The  merchants  of  Amoy  are  among 
tiie  most  wealthy  and  enterprising  m  the  Lhi- 
nese  empire;  they  have  formed  connections 
all  along  the  coast,  and  have  established  com- 
mercial houses  in  many  parts  of  the  eastern 
Archipelago.  During  the  south-west  monsoon 
they  freight  great  numbers  of  t^ieir  smdlex 
iunhs  at  Formosa  with  sugar-  and  rice  which 
'Ihey  sell  at  vaa-ious  ports  to  the  north^vard 
retm-ning  home  Avith  cargoes  of  drugs.  Above 
300  junks  of  the  largest  class-some  of  them 
800  tons  burden-belong  to  Amoy,  and  trade 
with  Borneo,  Manilla,  Macassar,  Java,  the 
Soo-loo  Islands,  Singapore  ;  aiid  with  Bankolc, 
tiie  capital  of  Siam. 

Europeans  were  allowed  to  trade  to  Amoy 
from  1G75  to  1081 ;  but  after  the  latter  date, 
such  txade  was  ahnost  entirely  prohioitert, 
until  the  recent  an-angements  with  the  Eng- 
lish government.  On  the  26th  of  August, 
1841,  Amoy  was  captured  by  the  Bntish  ;  by 
the  treaty  of  Nanking,  dated  August  29, 18i^, 
tins  port,  among  otiiers,  was  opened  to  our 
trade,  and  British  subjects  and  a  British  con- 
sul allowed  to  reside  at  Amoy.  By  a  supple^ 
mentary  treaty,  dated  October  8,  184. ,  a  taiiu 
of  imports  and  exports  was  estabhshed,  and 
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other  foreigners  admitted  to  the  same  privi- 
leges as  British  subjects, 

AMPHIDESMA,  is  the  name  of  a  genus 
of  bivalve  shells,  the  cartilages  of  some  of  the 
lai-ger  species  of  which,  as  the  motlaer-of-pearl 
shells,  ai-e  sold  by  the  jewellers  under  the 
name  of  peacock-sionc  or  black  opals.  They 
are  not  so  much  used  now  as  formerly,  hut 
they  are  still  much  sought  after  on  the  conti- 
nent, especially  in  Portugal. 

AMPHIPKOSTYLE,  is  used  to  designate 
sti-uctures  having  the  form  of  an  ancient 
Greek  or  Pooman  parallelogramic  temple,  Avith 
a  prostyle  or  portico  on  each  of  its  ends  or 
fronts,  but  -nith  no  columns  on  its  sides  or 
flanlis. 

AMPHITHE'ATRE,  was  a  building  used 
by  the  Eomans  for  the  exhibition  of  gladiato- 
rial combatants,  and  of  fights  m.th  wild  beasts. 
The  word  literally  means  a  double  theatre,  or 
one  composed  of  two  theatres.  In  the  theatre 
the  spectators  sat  in  a  semicircle  placed  oppo- 
site to  the  straight  hne  of  the  stage ;  in  the 
amphitlieatre,  which  was  of  an  elliptic  form, 
tbe  seats  were  placed  all  round. 

The  form  of  an  amphitheatre,  then,  is  ge- 
nerally an  ellipse,  mth  a  series  of  arcaded 
concentric  walls,  separating  corridors  which 
have  constructions  -with  staircases  and  radia- 
ting passages  between  them.  It  enclosed  an 
open  space  called  the  arena.  The  innermost 
concentric  wall  bounded  the  ai-ena,  and  was 
from  10  to  15  feet  above  its  level :  from  this 
wall  an  inclined  plane  ran  upwards  and  out- 
wards over  the  intermediate  wall,  staircases, 
and  corridors,  to  a  gallery  or  galleries  over 
the  outermost  corridors.  The  inner  and  upper 
part  of  the  inclined  plane  was  covered  with  a 
graduated  series  of  benches  following  the 
general  form  of  the  plan  ;  these  benches  were 
intercepted  at  intervals  by  radial  passages 
leading  by  a  more  easy  graduation  to  and  from 
the  stah'cases  wliich  passed  through  the  sub- 
structions of  the  benches  to  the  comdors. 
These  corridors,  in  the  piincipal  stories,  con- 
tmued  iminterruptedly  all  round  the  edifice, 
and  afforded  easy  access  to  every  part.  In 
cases  wliere  the  radiating  passages  through 
the  bank  of  benches  were  few,  concentric  plat- 
forms went  round  to  make  the  communica- 
tions complete.  The  external  elevation  of  an 
amphitheati'e  was  determined  by  its  internal 
aiTangement  and  construction,  and  it  gene- 
rally had  two  or  more  stories  of  open  ai'ches, 
which  were  necessary  to  give  light  and  air  to 
the  comdors  and  staircases. 

Eoman  amphitheatres  were  first  constructed 
of  timber.  Afterwards  they  were  constructed 
of  brick  or  stone. 

The  amphitheatre  of  the  Romans  was  raised, 


for  the  most  pai-t,  within  the  town  or  city,  on 
the  level  gromid,  of  costly  magnificence,  and 
generally  of  enormous  extent.  Almost  every 
important  Eoman  colony  or  city  bears  indica- 
tions of  a  constructed  or  excavated  amphi- 
theatre. The  Colosseum  at  Eome  would  con- 
tam  above  80,000  persons  ;  and  even  the  Uttle 
city  of  Pompeu  contains  tlie  remains  of  an 
amphitheatre.  The  Eoman  gan-isons  appear 
to  have  contented  themselves  -with  camp-built 
ampliitheatres  alone.  Of  this  sort,— the  cas- 
trensiau  amphitheatre, — we  have  indications 
still  existing  in  England;  the  prmcipal  are 
at  Ch-encester  and  Dorchester  ;  but  these  were 
originally  httle  more  than  mere  excavations 
or  turf-built  cinctm-es,  made  up  with  what 
waUing  was  absolutely  necessary  to  form  the 
grand  concentric  bank  of  benches. 

The  largest  amphitheatre  ever  built  was 
the  Flavian  Amphitheati-e  at  Eome,  commonly 
called  the  Colosseum,  which  was  begun  by 
Vespasian  and  finished  by  his  son  Titus,  a.d. 
80.  The  plan  and  elevation  can  be  made  out 
almost  completely  from  the  existing  remains. 
It  covers  more  than  five  acres.  The  dimen- 
sions as  given  by  different  authorities,  vary  a 
little,  but  the  largest  external  diameter  is 
about  013  feet,  and  the  shorter  diameter  about 
510  feet.  The  external  elevation  is  composed 
of  three  series  or  stories  of  attached  or  en- 
gaged columns  vnth  their  usual  accessories, 
and  a  pilasti-aded  ordinance,  forming  a  species 
of  attic,  which  is  pierced  with  windows, — one 
in  every  other  interspace.  The  crowning  en- 
tablature is  made  bold  and  effective  by  deep 
modilhon  blocks  or  consoles  occupying  the 
whole  depth  of  the  frieze.  Next  in  size  to  the 
Colosseum,  of  existing  structm-es  of  the  kind, 
is  the  Amphitheatre  of  Verona.  The  outer 
dimensions  of  this  structure  were  500  feet  by 
404  feet.  The  amphitheatre  of  El  Jemm 
(Tisdrus)  in  Tunis  is  429  feet  in  extreme 
length. 

History  yn\l  record  that  in  the  year  1851 
there  was  raised  a  building  in  London,  nearly 
capable  of  containing  three  of  the  greatest 
ampMtheati'es, — a  building  not  devoted  to  the 
bloody  contests  of  the  ai'ena  and  the  gi-atifica- 
tion  of  national  pride  and  indiAidual  braveiy, 
but  for  the  promotion  of  goodwill,  and  the 
cultivation  of  the  most  valuable  arts,  amongst 
all  the  nations  of  the  earth. 

AMPHITYPE.  At  the  York  meeting  of 
the  British  Association,  in  1844,  Sir  John 
Herschel  described  a  vai'iety  of  the  '  phof^i- 
grapbic'  process  to  which  he  gave  the  name 
of  AmphiUjpc.  The  paper  is  saturated  with 
one  among  several  cliemical  solutions  named 
by  him ;  and  tlie  paper  so  prepared  and  dried 
takes  a  negative  pictiu-e,  in  a  time  varidng 
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from  half  an  hoiu-  to  five  or  six  hours.  Hie 
impression  produced  vaiies  in  appai-ent  lorce, 
from  a  faint  and  hoi-dly  perceptible  picture,  to 
oue  of  the  highest  conceivable  fulness  and 
richness  hoth  of  tint  and  of  detail :  the  colour 
being  a  rich  soft  brown.  The  pictui-es  in  this 
state  ai-e  not  permanent :  they  fade  m  the 
dai-k,  though  with  different  degrees  of  rapidity ; 
but  the  picture  is  only  dormant ;  it  may  he 
restored,  with  a  change  of  chai-acter  from  ne- 
gative to  positive,  and  of  colour,  from  brown 
to  black.  This  is  effected  by  the  emplojTnent 
of  a  solution  of  per-nitrate  of  mercury,  mto 
which  the  paper  is  steeped ;  a  long  and  care- 
ful process  of  rinsing,  drying,  heating,  and 
smoothing  foUows,  by  which  a  changed  picture 
is  produced,  very  much  resembling  the  effect 
of  a  copper-plate  engraving  on  a  sUghtly  yel- 
low paper.   It  is  from  the  production,  by  one 
and  the  same  action  of  Hght,  of  either  a  posi- 
tive or  negative  pictm-e,  according  to  the  sub- 
sequent manipulation,  that  the  name  of  amphi- 
tijpu  has  been  applied  to  the  process.  The 
solutions  in  which  the  paper  is  originally 
steeped  are  any  of  the  foUo^Ymg,— feiTo-citrate 
or  feiTO- nitrate  of  mercury:  the  metal  being 
either  the  protoxide  or  the  peroxide,  or  bemg 
superceded  by  the  protoxide  of  lead ;  and  the 
nitric  acid  being  substituted  for  those  above 
named.    Steepings  in  these  solutions  aie  to 
alternate  several  times  with  steepings  in  solu- 
tions of  the  ammonia-tartrate  or  ammonia- 
citrate  of  iron. 

Another  curious  process,  which  is  an  Amphi- 
iype  on  a  different  principle,  also  described  by 
Sir  John  Herschel,  depends  on  the  steeping 
of  a  piece  of  paper,  before  the  photographic 
process,  m  a  solution  of  ferro-tartrate  of  silver. 
If  the  paper,  immediately  on  being  removed 
from  the  photographic  camera,  be  placed  for 
a  few  seconds  with  its  haclt  exposed  to  the 
sunshine,  a  positive  picture,  the  exact  com- 
plement of  the  negative  one  on  the  other 
side,  slowly  and  gradually  makes  its  appear- 
ance, and  in  half  an  hom'  or  an  hour  acquires 
a  considerable  intensity,  though  unequal  to 
the  original  pictm-e  on  the  other  side  in 
sharpness  of  detail.    This  is  one  of  the  most 
striking  results  in  the  whole  range  of  photo- 
graphy.    [Dagueekotype  ;  Phoxogiuphx, 
&c.] 

A'MPHOEA  was  an  earthen  vessel,  used 
by  the  Greeks  and  Eomans  to  hold  liquids. 
It  received  its  name  from  its  two  ears  or 
handles.  Itis  generally  two  feet  or  two  feet  and 
a  half  in  height;  and  the  body,  which  is  usu- 
ally about  six  inches  in  diameter  ending  up- 
wards with  a  short  neck,  tapers  towards  the 
lower  part  almost  to  a  point.  The  attic  am- 
phora contained  three  Roman  urnee,  or  72 


sextaries,  equal  to  about  nine  gallons  English 
imperial-measure.  The  Eoman,  sometknes 
called  the  Italic  amphora,  contained  two  ui-noe 
or  48  sextai-ies,  about  six  gallons.  There  are 
specimens  of  earthen  amphora;  in  the  British 
Museum,  which  are  supposed  to  have  been 
used  as  funeral  m-ns. 

There  was  another  amphora  among  the 
Romans,  which  was  a  dry-measm-e,  and  con- 
tained about  three  bushels. 

AMRITSIR,  or  UMRITSIR,  the  holy  capi- 
tal of  the  Sikhs,  is  a  lai-ge  city  in  the  state  of 
Lahore.  It  has  a  considerable  trade  in  the 
shawls  and  saffron  of  Cashmere,  and  is  a  place 
of  great  opulence,  owing  to  the  resort  of  mer- 
chants and  to  its  being  the  residence  of  some 
bankers  of  extensive  dealings.  Its  native 
manufactures  are  confined  to  coarse  cloths  and 
mferior  silk  goods.  It  is  one  of  the  most 
flourisliing  commercial  towns  in  Northern 
India.  It  fell  into  the  hands  of  the  British 
in  1848. 

AJMSTERDAM,  the  chief  city  of  Holland, 
is  one  of  the  most  commercial  places  in  Eu- 
rope. The  dock  accommodation  is  fitted  for 
a  lai-ge  number  of  merchant  ships.  The  docks 
front  the  mouth  of  the  river  Y  (an  arm  of  the 
Zuider  Zee),  and  are  entered  and  secured  by 
sluices.  In  the  north-eastern  quarter  is  the 
Nieuw  Oostehjk  Dok,  the  National  Dockyard, 
and  the  island  of  Kattenbm-g,  in  Avhich  are 
the  quays  and  warehouses  of  the  East  and 
West  India  Companies,  the  Arsenal,  and  the 
Admiralty  buildings.  West  of  the  Dam  Rack 
lies  the  Haring  Packerye,  or  Herring  Packery 
Tower,  in  the  neighbourhood  of  which  all  the 
business  connected  with  the  export  of  henings 
used  to  be  transacted.  Em-ther  west  is  the 
Nieuw  Westehjk  Dok. 

The  harbour  is  spacious  and  the  water  deep ; 
it  has  recently  been  much  improved  by  the 
construction  of  the  Oostelijk  and  Westelijk 
Docks,  which  are  capable  of  containing  1000 
large  vessels,  and  are  closed  by  large  sluice 
gates.    Owng  to  a  bank  (the  Pampus)  at  the 
point  where  the  Y  joins  the  Zuider  Zee,  large 
vessels  going  and  coming  by  that  sea  are 
obliged  to  load  and  unload  a  part  of  their  car- 
goes in  the  roads.    The  navigation  of  the 
Zuider  Zee  also  is  very  difficult  and  intricate 
by  reason  of  its  numerous  shallows.    To  im- 
prove the  access  to  the  port,  the  Helder  Canal, 
capable  of  admitting  the  largest  class  of  mer 
chantmen,  was  cut  from  the  north  side  of  tht 
port  of  Amsterdam  to  Newdiep,  opposite  to 
the  Texel,  a  distance  of  50  miles.    By  this 
canal  the  Pampus  is  avoided,  as  well  as  the 
difficult  navigation  of  tho  Zuider  Zee,  where 
ships  were  frequently  detained  for  three  weeks; 
and  vessels  can  get  to  and  from  Newdiep  with  ■ 
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out  any  risk  in  18  hoiu'S  Steam-boats  ply 
from  Amsterdam  to  Campen  on  the  Yssel, 
from  whence  other  steam-boats  ply  to  the 
t'jwns  on  tlie  Yssel  and  tlie  Rhine. 

Amsterdam  has  some  manufactures  of  wool, 
cotton,  Unen,  and  siUc;  its  diamond-cuttmg 
aad  jewellery  retain  a  good  repute ;  but  its 
sugar  refineries,  soaperies,  distilleries,  tanne- 
ries, oil  works,  tobacco  manufactories,  and 
ship  building,  ai-e  the  most  valuable  branches 
of  industry.  The  various  handicrafts  and 
ordinary  fabrics  common  to  all  large  towns 
are  also  carried  on  in  Amsterdam.  It  has  also 
some  glass  works  and  iron  works.  The  im- 
I'.orcs  principally  consist  of  sugar,  coffee,  spices, 
tobacco,  cotton,  tea,  dye-stuffs,  wine  and  spi- 
rits, wool,  grain,  hemp,  flax,  pitch,  metals, 
cotton  and  woollen  stuffs,  hardware,  rocksalt, 
coal,  (fee.  The  exports  are  cheese,  butter, 
seeds,  rape  and  linseed  oils,  linen,  spices, 
cofiee  and  sugar  from  Java,  tea,  tobacco,  in- 
chgo,  cochineal,  cotton,  and  other  eastern  and 
colonial  products.  About  260  large  ships  be- 
long to  Amsterdam,  which  are  employed  in 
'he  East  and  West  India  trade  :  15  smaU  ves- 
sels are  engaged  in  the  herring  and  whale 
fisheries.  Upwards  of  4000  vessels  enter  the 
port  annually ;  and  about  the  same  number 
leave  it.  The  imports  in  some  years  have 
exceeded  £  8,000,000  sterhng. 

By  the  adoption  of  the  system  of  free  navi- 
gation by  the  Dutch  government,  following 
the  recent  example  of  England,  the  commerce 
of  Amsterdam  mU  doubtless  be  greatly  in- 
creased. The  new  Dutch  Navigation  Acts, 
which  came  into  operation  on  the  15th  Sep- 
tember, 1850,  and  Avill  apply  to  her  colonial 
possessions  at  the  beginning  of  1851,  will 
afford  absolute  freedom  of  navigation  at  the 
Dutch  ports,  at  home  and  abroad. 

AMULET,  in  bai'barous  Latin,  Amuletum, 
or  Amoletim.    An  amulet  hung  round  the 
neck,  or  carried  in  any  other  way  about  the 
person,  is  absm^dly  believed  to  have  the  effect 
of  warding  off  morbid  infections  and  other 
dangers,  and  even  of  curing  diseases  by  which 
the  body  has  been  already  attacked.    The  be- 
lief in  the  efficacy  of  amulets  has  subsisted  at 
some  time  atnong  almost  every  people.  Tlie 
anodyne  necklace,  which  consists  of  beads 
formed  from  the  roots  of  white  briony,  and  is 
sometimes  hung  around  the  necks  of  infants 
with  the  view  of  assisting  their  teething,  is  an 
instance  of  the  still  surviving  confidence  in 
the  medical  vhtue  of  amulets.    Such  also  is 
the  belief  entertained  by  seafaring  people, 
that  a  child's  caul  on  board  their  ship  will 
preserve  them  from  being  lost.   In  exhibi- 
tions of  ai-t,  ancient  and  mecUneval,  amulets  arc 
often  to  be  met  with  of  curious  consU-uctioii. 
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AMYGDALIN,  a  substance  obtained  from 
bitter  almonds  after  the  fixed  oil  has  been  ex- 
pressed. Its  properties  are — that  it  has  the 
form  of  small,  white,  pearly,  crystalhnp  plates, 
which  are  inodorous  and  nearly  tasteless.  It 
is  very  soluble  in  water,  both  hot  and  cold ;  a 
hot  solution  deposits  brilliant  prismatic  crys- 
tals in  cooling,  which  contain  water. 

AMYGDALUS,  is  the  botanical  name  for 
several  plants,  of  which  the  almond  is  the 
principal.  [Almond.] 

AMYRI'DE^,  the  botanical  name  for  a 
natural  order  of  plants  consisting  of  tropical 
trees,  the  leaves,  bark,  and  fruit  of  which 
abound  in  fragrant  resin.  The  odoriferous 
substances  called  gum  elemi,  bdcHiimi,  and  resin 
ofUoum'ui  ai-e  all  produced  by  different  species 
of  amyridese. 

ANACARDIA'CE^,  or  the  Cashew  tribe, 
is  a  natural  order  of  plants,  consisting  exclu- 
sively of  woody  plants,  abounding  in  an  acrid 
resin.    Then'  juice  is  often  used  as  a  kind  of 
varnish,  for  which  it  is  well  adapted,  in  con- 
sequence of  its  turning  hard  and  black  when 
(h-y.    It  is,  however,  often  dangerous  to  use, 
because  of  the  extreme  acridity  of  the  fumes, 
which  are  apt  to  produce  severe  inflammation 
in  many  constitutions.    One  species,  Anacar- 
diiim  Occidentale,  if  wounded  in  the  stem, 
yields  abundantly  a  milk,  which,  when  inspis- 
sated, becomes  intensely  black  and  hard,  be- 
sides which  it  secretes  a  gmn  not  inferior  to 
gum  arable.  The  nut  is  a  kidney-shaped  body, 
containing  in  abundance,  beneath  the  outer 
shell,  the  black  caustic  oil  of  the  order,  which, 
when  volatihzed  by  heat,  as  happens  in  the 
process  of  roasting,  is  apt  to  produce  erysipe- 
las, and  other  disagreeable  affections  in  the 
face  of  persons  standing  over  the  funies  ;  the 
kernel  is  a  well  known  wholesome  article  of 
food.    In  the  West  Indies  it  is  used  as  an  in- 
gredient ui  puddings,  is  eaten  raw,  and  is 
roasted  for  the  purpose  of  mixing  with  Ma- 
deira Avine,  to  which  it  is  thought  to  commu- 
nicate a  peculiarly  agreeable  flavoiu. 
ANACARDIUM  INK.  [Ink.] 
ANA'LYSIS.     Chemical  analysis  is  the 
separation  of  compound  bodies,  either  into 
their  simpler  or  their  elementary  constituents. 
When  merely  the  number  and  nature  of  these 
are  ascertained,  it  is  termed  quitUUdivc  analy- 
sis ;  but  when  their  proportions  also  are 
determined,  the  analysis  is  tjiunililalive.  If 
the  analysis  consist  only  in  determining  the 
quantities  of  the  simple)  constituents  of  a 
compound,  it  is  proxinmh;  as  when  carbonate 
of  potash  is  separated  into  carbonic  acid  and 
potash  :  but  when  tlie  operation  is  extended, 
and  the  carbonic  acid  is  resolved  into  cai-bon 
and  oxygen,  and  the  potash  into  potassium 
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and  oxygen,  the  analysis  is  ultimate  ;  for 
neither  cai-bon,  oxygen,  nor  potassium  (in  the 
present  state  of  om-  knowledge)  is  divisible 
into  two  or  more  kinds  of  matter. 

ANAMORPHO'SIS  is  such  a  representa- 
tion of  an  object  that,  except  when  viewed 
from  a  pai-ticular  point  directly,  or  in  a  cylin- 
di-ical  mirror,  or  through  a  polyhedral  lens, 
it  ^yill  appear  to  be  distorted,  or  disconnected, 
or  to  he  a  view  of  something  very  different 
from  the  original  object.  Such  representa- 
tions are  only  made  for  the  amusement  of 
young  persons,  and  are  of  no  artistic  impor- 
tance. 

ANASTATIC  PRINTING-.  Early  in  the 
month  of  November,  1841,  the  proprietors  of 
the  Athenminn  received  from  a  correspondent 
at  Berlin,  a  reprint  of  four  pages  of  the  num- 
ber of  that  jom-nal  which  had  been  published 
in  London  only  on  September  25th.  The 
copy  was  so  perfect  a  facsimile,  that  had  it  not 
come  to  hand  under  peculiar  circumstances,  it 
would  have  been  taken  for  two  leaves  out  of  a 
sheet  actually  printed  in  London  ;  the  obser- 
vable difference  was,  that  the  impression  was 
somewhat  lighter,  and  the  body  of  ink  less 
than  usual.  In  reply  to  further  inquiries,  the 
correspondent  at  Berlin  could  only  discover 
that  the  secret  was  said  to  be  in  the  hands  of 
a  person  at  Erfm't.  He  had  seen  a  fac  simile 
of  an  Arabic  MS.  of  the  13th  century ;  and 
another  fac-simile  of  a  leaf  of  a  book  printed 
in  11:83 — both  such  close  copies  as  hai-dly  to 
be  detected  from  the  originals,  and  both  taken 
without  injuiy  to  the  originals.  It  was  also 
stated  that  a  prospectus  was  issued  at  Berlin, 
of  a  pirated  edition  of  the  Athenaiim,  to  be 
produced  in  a  similar  way,  and  sold  at  a  low 
price. 

In  .January  1845,  the  Allien amm  was  enabled 
to  announce  that  the  inventor  or  discoverer  of 
the  method  was  a  M.  Baldermus,  who  had 
communicated  the  discovery  to  a  person  in 
London ;  and  to  convince  the  proprietors  of 
that  journal  of  the  reaUty  of  the  method,  'a 
page  of  L'llluslralion,  Fi'ench  journal,  was 
faithfully  copied  in  a  quarter  of  an  hour.  The 
method  became  known  by  the  name  of  Anas- 
tatic printing  ;  and  many  of  the  London  jour- 
nals directed  attention  to  the  subject.  In  tlie 
Art  Union  for  February,  1845,  pages  40  and 41 
of  the  number  are  printed  from  zinc  plates  ob- 
tained by  the  Anastatic  process.  The  compo- 
sitors "  set  up  "  in  the  usual  way,  sufficient 
matter  to  fill  up  two  quai-to  pages  of  the  work, 
leaving  spaces  for  three  wood-cuts,  three  draw- 
ings, and  a  few  lines  of  writing  in  pen  and  ink, 
which  were  properly  adjusted  to  the  blanks  left 
for  them.  All  were  alike  copied  or  transferred 
to  the  zinc  plates,  and  then  printed  from  to 


the  number  of  several  thousands.  The  impres- 
sions are  fainter  and  less  distinct  than  those 
from  the  original  types,  but  they  are  xmques- 
tionably  remarkable. 

Professor  Faraday  explained  the  rationale  of 
the  Anastatic  process  in  1845,  at  the  Roya) 
Institution.  The  process  depends  on  a  few 
known  properties  of  the  ai'ticles  employed. 
1  St.  Water  attracts  water ;  oil  attracts  oil ;  but- 
each  mutually  repels  the  other.  2nd.  Metals, 
are  much  more  easily  wetted  with  oil  than 
with  water ;  but  they  \vill  readily  be  moistened 
by  a  weak  solution  of  gum.  3rd.  The  powdi 
of  wettmg  metals  with  water  is  greatly  increased 
by  the  addition  of  phosphatic  acid.  4th.  i 
part  of  the  ink  of  any  newly  printed  book  can 
be  readily  transferred  by  pressm'e  to  any  smootn 
surface  beneath  ;  if,  for  example,  a  corner  of 
a  newspaper  be  fixed  on  a  white  sheet  of  paper, 
and  then  pressed  or  rubbed  with  a  paper  knile, 
the  letters  will  be  distinctly  seen  in  reverse  on 
the  paper ;  and  indeed  every  one  knows  that 
if  a  book  be  bound  too  soon  after  the  printing, 
the  pages  become  disfigiured  by  the  setting  off 
or  transfer  of  the  ink  upon  the  opposite  pages. 
From  these  data  the  niles  for  the  process  are 
derived.  The  printed  paper,  whether  letter-press 
or  engraving,  is  first  moistened  \nth.  dilute 
acid,  and  then  pressed  with  considerable  force 
by  a  roller  on  a  perfectly  clean  surface  of  zinc ; 
by  which  means  every  part  of  the  sheet  of 
paper  is  brought  into  contact  with  the  plate  ot 
zinc.  The  acid,  mth  which  the  unprinted  part 
of  the  paper  is  saturated,  etches  the  metal, 
while  the  printed  portion  sets  off  on  it,  so  that 
the  zinc  surface  presents  a  reverse  copy  of  the 
work.  The  zinc  plate,  thus  prepared,  is  washed 
with  a  weak  solution  of  gum  in  weak  phos- 
phatic acid ;  this  liquid  is  attracted  by  the 
etched  sru'face,  which  it  freely  wets,  while  it  is 
repelled  by  the  oil  of  the  ink  in  wliich  the 
writing  or  drawing  on  the  plate  is  traced.  A 
leathern  roller,  covered  with  ink,  is  then  passed 
over  the  plate,  when  a  converse  effect  ensues  ; 
the  repulsion  between  the  oil,  irdv,  and  watery 
surface  over  which  tlie  roller  passes,  prevents 
any  soiUng  of  the  uufigured  parts  of  the  zino 
plate ;  while  the  attraction  between  oil  and  oil 
causes  the  ink  to'be  distributed  over  the  printed 
portions.  In  this  condition  the  anastatic  plate 
is  complete,  and  impressions  are  pulled  from 
it  by  the  common  lil  hographic  process.  When 
it  is  required  to  apply  the  anastatic  process  to 
very  old  originals,  which  do  not  set  off  their 
ink  on  pressure,  the  page  or  print  is  first 
soalccd  in  a  solution  of  potash,  and  then  in  a 
solution  of  tartaric  acid:  by  which  is  produced 
a  perfect  diffusion  of  minute  ci-ystals  of  bi-tar- 
trate  of  potash  through  the  texture  of  the  un- 
printed part  of  tlie  paper.    As  this  salt  resists 
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oil,  the  ink  roller  may  now  be  passed  over  the 
surface  without  transferring  any  of  its  contents, 
except  to  the  pi-inted  parts.  The  tartrate  is 
then  washed  out  of  the  paper,  and  the  opera- 
tion is  proceeded  with  as  before  commencing 
with  the  moistening  by  nitnc  acid. 

In  No  1135  of  the  Mechanic's  Magazine,  it 
is  stated  that  Mr.  Johbins,  the  Hthographic 
printer,  took  copies  of  printed  pages  by  a  pro- 
cess analogous  to  that  of  anastatic  prmtmg,  as 
far  back  as  the  year  1840;  and  m  tlie  same 
number  Mr.  Cocks  of  Falmouth  states  In 
the  year  1836  I  introduced  a  process  lor  t  le 
transferrmg of  copperplate  engravmgs  (by  the 
old  masters),  as  well  as  letter  press  prmtmg, 
&c.,  to  stone,  zinc,  tin,  pewter,  type-metal 
fusible  metal,  lead,  copper,  glass,  &c.,  and  had 
impressions  taken  from  each  ;  but  the  original 
subjects  were  destroyed  by  the  chemical  agents 
used    Since  that  time  I  have  succeeded  m 
transferring  prints  and  letter  press  without 
even  soiling  the  originals,  fixing  tue  same 
on  metal,  wood,  or  paper,  and  prmtmg  from 
the  form  any  number  of  copies.    The  process 
is  so  faithful  in  its  operation,  that  the  finest 
Une  of  the  etching  needle  is  preserved.  _  it  is 
evident,  indeed,  that  anastatic  prmtmg  is  but 
an  extension  of  processes  known  long  before 

in  England. 

In  1848  Mr.  Strickland  and  Mr.  Delamotte 
instituted  experiments  with  a  view  to  ascertain 
how  far  the  anastatic  process  would  be  ayaii- 
able  as  a  substitute  for  lithography.  They 
succeeded  in  transferring  or  printing  from 
drawings  made  on  paper  with  lithographic 
chalk;  within  an  horn-  after  the  drawing  was 
made  a  perfect  anastatic  /ac-sm^  a  was  pro- 
duced hardly  to  be  distmgmshed  from  it. 
The  chief  difiiculty  here  seems  to  be  the  pro- 
"of  a  land  Jf  paper  which  .sl-U  po-es^ 
a  surface  similar  to  lithographic  stone.  A 
11  has  been  devised  of  -P-^-^  ^^^^^^^^ 
paper  a  clear  sharp  granular  surface,  ^f^f^ 
foi  the  purpose  as  far  as  regards  surface;  bu 
it  is  almost  too  tender  in  substance.  Mi- 
Strickland  found  that  melalUc  P^P'^^T 
metaUic  pencils,  had  the  required  surface.  To 
?ne   ubjects  copied  in  this  way,  it  is  essentia 
that  the  lithographic  chalk  be  of  a  hard  duahty, 

nrAT"o"MECSANISM.  Cons^ 
lovowt  ingenuity  is  exercised  in  providmg 
'^^^Z^f^^or  those  who,  by  ampntation 
oTotl  er  causes,  have  been  deprived  o  limb 
A  few  descriptive  details  on  this  subject  will 
be  found  under  Autificul  Limbs. 

InCHOR.     Undersmne  form  or  other 
anthorfmust  have  been  as  ancient  as  slnps 
an  l  Uiey  are  accordingly  mentioned  by  Greek 
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and  Latin  authors,  by  whom  also  the  invention, 
like  many  others  which  from  clumsy  begin- 
nings have  passed  through  different  stages  of 
improvement,  is  ascribed  to  various  persons. 
The  first  anchors  were  probably  only  large 
stones  or  crooked  pieces  of  wood  loaded  with 
heavy  weights,  but  among  the  Greeks,  latterly, 
they  were  made  of  icon  ;  of  these  the  earliest 
had  but  one  fluke,  afterwards  the  other  was 
added,  and  finally  they  were  fm-nished  with 
stocks.  Each  ship  had  several,  of  which  the 
principal  one  was  caUed  iepa  or  sacred,  and 
was  reserved  for  the  last  extremity.  This  cor- 
responds to  that  which  has  since  been  deno- 
minated the  '  sheet  anchor.' 

The  number  of  anchors  carried  by  a  ship 
have  been  finally  reduced  to  four  prmcipal 
ones,  aU  of  which  ai-e  disposed  at  the  bows. 
These  are  the  best  and  small  bowers  (bow- 
yers),  the  sheet,  and  the  spai-e  anchor,  and  to 
them  are  added  the  stream  and  the  kedge 
anchors,  Avhich  are  used  for  pai-ticular  pur- 
poses, and  are  generally  carried  '  in-board._ 

Every  complete  anchor  has  a  ring  by  whicli 
it  is  suspended,  a  stock  or  cross-piece  im- 
mediately below  the  rmg,  a  sJutnk  _ov  pei-pen- 
dicular  bar,  two  aims  proceedmg  m  opposite 
directions  from  the  lower  end  of  the  shank  a 
palm  or  fluke  at  the  end  of  each  ai-m,  and  a 
bill  or  peak  at  the  end  of  each  fluke. 

Whpn  the  anchor  is  let  go  in  any  manner 
from  the  vessel's  side  the  heaviest  end,  or 
crown,  wiU  tend  to  become  the  lowest  part, 
and  the  whole  mass  haAing  reached  the  bot- 
tom will  most  commonly  fall  upon  the  crown 
and  on  one  end  of  the  stock;  fi'om  this  posi- 
tion therefore  the  anchor  is  to  be  canted  or 
tm-ned  over  before  it  can  hold.    Now,  it  is 
eNHdent  that  if  the  stock  were  very  short,  the 
null  of  the  cable  would  tend  rather  to  di-ag  the 
end  of  the  stock  along  the  bottom  than  to  hft 
up  one  of  the  flukes,  as  must  be  done  in  cant- 
ing the  anchor;  whereas,  if  the  stock  were 
lom^er,  the  cable  would  act  with  increased 
evef  age,  whatever  might  be  the  length  of  he 
shank ;  hence  the  longer  the  stock,  within  t  e 
n-actical  limits  of  stowage,  tl^^  ^nor^^  when 
viU  the  anchor  turn  properly;  and,  Avhen 
hooked  in  the  gromid,  the  more  powerfullj 
will  it  resist  any  eflbrt  to  overset  it. 

When  the  anchor  has  been  turned,  the 
stock  then  Ijing  horizontally  on  the  ground, 
and  the  point  of  a  fluke  touching  the  ground 
it  is  evident  that  the  force  exerted  by  the  .hip 
to  ch-aw  the  anchor  towards  itself,  compounde.1 
vith  the  weight  of  the  anchor  (exelnsive  ol 
the  stock,  and  diminished  by  f 
s  ?enth  on  account  of  the  loss  of  weigh 
water),  will  produce  a  resultant  force  by  wb  eh 
the  fluke  is  made  to  enter  the  ground.  An 
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anchor,  when  '  cli-agged,'  always  tends  to  rise 
out  of  the  ground,  and  does  not  again  sink  till 
it  rests. 

In  lifting  or  weighing  the  anchor,  the  cable 
acting  perpendicularly  to  the  end  of  the  shank, 
tends  to  break  it,  and  hence  the  thickness  of 
the  shank  should  increase  with  its  distance 
from  the  ring  ;  also  the  breadth  of  the  shank 
should  be  downwai-ds,  and  the  hke  holds  good 
of  the  ai-ms,  the  chief  dimension  of  which 
should  be  in  the  plane  of  the  cable  and  shank, 
thus  opposing  the  greatest  strength  to  the 
greatest  strain. 

Besides  the  strains  to  which  an  anchor  is 
exposed  by  its  of&ce,  it  is  Hable  to  accidents  ; 
for  instance,  an  anchor  let  go  on  a  rocky  bot- 
tom has  been  found,  on  heaving  it  up,  to  have 
lost  an  arm,  which  was  probably  caused  by  its 
striking  against  a  rockobhquelyin  its  descent; 
again,  the  shank  has  been  found  broken  m  the 
middle,  though  this  does  not  seem  to  have  been 
accounted  for  satisfactorily ;  and  it  may  here 
be  observed  generally,  that  the  anchor  de- 
scends much  more  swiftly  with  a  chain  -cable 
than  a  hemp  one,  for  the  stiffness  of  the  hemp 
opposes  a  retarding  force,  while  the  greater 
density  of  the  chain  adds  a  continually  accele- 
rating force. 

The  piincipal  dimensions  of  the  anchors  in 
the  navy  may  be  stated  shortly  thus  : — calling 
the  shank  10,  the  ai-m  is  about  3,  the  breadth 
and  depth  of  the  palm  about  half  this,  the 
thickness  or  depth  of  the  shank  varies  from 
•4  to  -6,  and  the  breadth  about  four-fifths  of 
these,  the  edges  being  rounded.    The  weight 
of  an  anchor  of  10  feet  in  length  is  about  11-4 
cwt.,  and  since,  if  the  forms  of  all  anchors 
were  alike,  the  weights  would  be  as  the  cubes 
of  the  lengths,  the  weight  of  any  anchor  might 
be  found  by  multiplying  the  cube  of  its  length 
by  -0114.    Thus  the  weight  of  an  anchor  of 
14  feet  in  length  would  be  14^  x  -0114  =  313. 
cwt.;  the  weight  of  this  anchor  is,  in  practice, 
30  cwt.,  hence  as  far  as  30  or  35  cwt.,  the  rule 
is  near  enough,  but  for  larger  anchors  it  gives 
.  the  result  too  small,  because  their  thickness 
is  made  greater  in  proportion.  The  weight  of 
the  anchor  includes  that  of  the  ring.  A 
general  rule  in  the  navy  is  to  allow  1  cwt.  to 
a  gun  ;  thus,  an  80  gun  ship  would  have  an 
anchor  weighing  80  cwt.   A  merchant-ship  of 
200  tons  having  an  anchor  weighing  10  cwt., 
5  cwt.  arc  added  for  every  additional  100  tons  ; 
thus,  a  ship  of  300  tons  would  have  an  anchor 
of  15  cwt.,  and  so  on.    Small  vessels  require 
heavier  anchors  in  proportion  than  large  ves- 
sels ;  the  sea,  sudden  gusts  of  wind,  and  the 
puU  of  the  cable,  affect  the  lai-gcr  vessels  less, 
and  they  thus  preserve  a  steadier  strain. 
As  to  the  cost  of  an  anchor,  the  labour  per 


cwt.  is  about  24,';.  for  an  anchor  of  10  cwt.  and 
under,  and  for  the  lai-gest  anchors  about  31. ; 
the  value  of  an  anchor  of  D5  cwt.,  including 
the  iron  at  about  9s.  dd.  per  cwt.,  is  about 
300/. 

The  stock  consists  of  two  beams  of  oak, 
bolted  and  hooped  together;  the  length  is 
that  of  the  shank  and  half  the  diameter  of 
the  ring  ;  it  is  square ;  the  side  at  the  middle 
is  an  inch  to  a  foot  of  the  shank,  and  tapers 
to  half  of  this  at  the  end.  Such  a  stock  is 
nearly  one-fourth  of  the  weight  of  the  anchor. 
Lieutenant  Kodgers  has  proposed  a  sohd  stock 
of  African  oak,  for  the  greater  convenience  of 
stocking  or  unstocldng.  Of  late  years  iron 
stocks,  whose  weight  is  from  one-fomrth  to 
one -fifth  of  the  anchor,  have  been  much  used. 

Numerous  improvements  have  been  brought 
fonvai-d  within  the  last  few  years  in  the  form 
and  manufacture  of  anchors.  Lieutenant 
Kodgers  has  patented  a   hollow  -  shanked 
anchor,  intended  to  combine  strength  with 
lightness.    Mr.  Pering  has  introduced  a  me- 
thod of  forming  the  arms  of  anchors  by  split- 
ting or  bisecting  the  bai's  which  foi-m  the 
shanli,  and  turning  the  ends  back  in  contrary 
directions.     Mr.  Meggitt  has  patented  an 
anchor  in  which  the  flukes  ai-e  very  little 
broader  than  the  arms.   It  would  be  needless 
to  enumerate  all  the  improvements  introduced 
or  suggested;  but  among  the  changes  pro- 
posed in  the  construction  of  anchors,  the 
most  remarkable  is,  perhaps,  that  which  was 
brought  forward  by  Mr.  Porter,  for  the  pm-- 
pose  of  avoiding  the  consequences  of '  fouling,' 
by  the  cable  passing  over  the  exposed  flul^e 
of  the  anchor  when  the  vessel  is  swinging  in 
a  tide-way,  and  injury  to  the  vessel  herself  in 
the  event  of  settling  upon  her  anchor.  The 
peculiarity  consists  in  giving  to  the  arms  a 
freedom  of  motion  round  a  pivot  or  bolt  at 
the  end  of  the  shank.    The  arms  and  fiulves 
are  forged  independently  of  the  shank,  and 
have  a  hole  drilled  transversely  through  the 
centre  for  the  reception  of  the  iron  bolt  which 
connects  them  with  the  shank.    The  effect  of 
this  construction  is,  that  when  the  anchor, 
after  being  dropped,  rests  upon  the  ground, 
it  assumes  a  position  in  Avhich  the  lower  peak 
is  in  contact  with  the  inferior  surface  of  the 
shank,  and  the  upper  peaic  is  as  far  as  possible 
from  it.  The  slightest  movement  of  the  cable 
then  suffices  to  bring  the  anchor  to  a  position 
in  which  the  lower  pealc  is  favourably  situated 
for  penetrating  into  the  ground  :  the  penetra- 
tion then  takes  place,  and  at  length  the  shank 
and  stock  lie  flat  on  the  ground,  the  upper 
fltxke  being  close  upon  the  top  of  the  shank. 

"Whether  we  view  the  forging  of  an  anchor 
imder  the  old  state  of  things,  or  now  that  Na- 
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smj'th's  hammer  worlcs  such  -wonders,  it  is  a 
striking  exhibition  of  industrial  art.  The 
shaft  of  a  first  class  anchor,  nearly  twenty  feet 
long  by  ten  or  twelve  inches  thick,  is  too  pon- 
derous to  he  -worked  out  of  one  piece  of  metal ; 
and  it  has  consequently  to  be  built  up  of  many 
pieces.  Forty  or  fifty  bars  are  sometimes  laid 
together  in  a  group,  to  be  welded  into  one 
mass  by  powerful  blows  AvhUe  at  a  white  heat ; 
hut  in  modern  times  a  smaller  number  of 
vfiilev  bars  are  more  frequently  used.  The 
bundle  of  bai's  is  brought  to  a  highly  heated 
state,  in  a  kind  of  oven  formed  wholly  of  coals, 
which  completely  surround  the  iron  ;  but  as 
the  length  of  the  shank  is  so  great,  only  so 
much  of  it  is  heated  at  once  as  can  be  forged 
before  it  cools  down  too  low.  The  fire  is 
urged  by  ten  or  a  dozen  men  (the  same  who 
afterwards  apply  their  lusty  arms  to  the  ham- 
mers) ;  and  when  the  mass  is  brought  to  a 
white  heat,  it  is  drawn  out  of  the  fiery  furnace, 
swung  round  by  means  of  the  crane  hy  which 
it  has  been  suspended,  and  hrought  to  bear 
on  a  large  an-vil.  The  men  an'ange  them- 
selves in  a  circle  around  the  heated  mass ; 
and,  guided  by  a  foreman,  they  -wield  their 
ponderous  hammers  of  sixteen  or  t-wenty 
pounds  weight,  and  produce  a  rough  music 
hy  their  equal-timed  blows  :  they  are  '  harmo- 
nious blacksmiths,'  though  perhaps  not  he- 
longing  to  Handel's  coi-ps.  Mr.  Samuel  Fer- 
guson, in  liis  noble  poem,  '  The  Forging  of 
the  Anchor,'  has  some  lines  which  -vi-vidly 
present  this  picture  : — 
'  The  roof-ribs  swarth,  -the  candent  hearth, 

the  ruddy  lurid  row 
Of  smiths,  that  stand,  an  ardent  hand,  }ilce 

men  before  the  foe  ; 
As,  qiiivering  through  his  fleece  of  ^sme,  the 

saihng  monster,  slow 
Sinks  on  the  anvil— aU  about  the  fiery  faces 

glow — 

"  Hurrah ! "  they  shout,  "  leap  out— leap  out ; " 
bang,  bang,  the  sledges  go  : 

Hun-ah  !  the  jetted  lightnuags  are  hissing 
high  and  lo-w, 

A  hailing  fount  of  fire  is  struck  at  every  crush- 
ing blow ; 

The  lea,thern  mail  rebounds  the  hail ;  the 
rattling  cinders  strow 

The  ground  around  ;  at  every  j^ound  the  swel- 
tering fountains  flow ;  ' 

And  thick  and  loud  the  swin]dng  crowd  at 
every  stroke  pant  "  ho  !  "  ' 

But  this  was  in  the  old  tunes.  If  we  now 
visit  the  Government  Anchor  Smithories,  such 
as  that  in  Devonport  Dock  Yard,  we  find  that 
steam  has  driven  away  something  of  the  old 
picturesqueness— replacing  it  by  a  grandeur 


of  its  o-wn.    The  anchor-shaft  is  no  longer 
hm-ied  in  a  mere  heap  of  blazing  fuel,  but  is 
heated  in  a  properly  constnicted  fui-nace  ;  the 
bellows  are  no  longer  -worked  by  hand,  but  ])y 
the  powerful  blast  of  a  steam-engine ;  the 
forgers  need  no  longer  to  confine  their  opera- 
tions to  one  sinall  length  at  a  time,  for  a 
much  greater  length  can  now  he  managed  be- 
fore it  cools  down  too  low ;  and  the  circle  of 
anchor-smiths  no  longer  wield  their  hammers, 
and  expend  then*  strength  in  blows  which 
were  once  called  powerful  but  -which  are  now 
deemed  puny.     A  steam-giant   has  come 
amongst  them.    Mr.  Nasmyth's  steam-ham- 
mer is  a  contrivance  in  which  a  powerful 
hammer  or  weight  is  allowed  to  fall  by  its  o^vn 
gra-vity,  but  is  drawn  up  hy  the  operation  of 
steam-power ;  and  this  alternation  of  rising 
and  falling  occiu's  several  times  in  a  minute — 
much  faster  indeed  than  a  man  could  ^^•ield  a 
sledge- hammer.    The  white-hot  anchor-shaft 
is  placed  upon  an  anvil  immediately  beneath 
this  steam-hammer  ;  and  the  blows  -n^hich 
foUow  are  so  powerful  and  so  quicldy  repeated, 
that  the  heated  mass  becomes  forged  in  a 
wonderfully  short  space  of  time.    Let  the 
anchor-smiths  group  themselves  as  thickly  as 
they  may,  and  -^vield  hammers  the  heaviest  that 
human  muscles  can  command — they  cannot 
approach  the  amount  of -work  which  the  steam- 
hammer  effects.    Even  the  Hercules  wliich 
formed  an  intermediate  stage  bet^\'een  the 
sledge-hammer  and  the  steam-hammer,  and 
which  consists  of  a  hea-^mass  of  u-on  worked 
hy  ropes,  must  yield  in  efficiency  to  Mr.  Na- 
smyth's remarkable  machine. 

ANCHO'^Tf  is  a  genus  of  fish,  abundant  in 
the  Mediterranean '  and  along  the  coasts  of 
Spain,  Portugal,  and  France.  It  occurs  also 
oh  various  parts  of  ovu-  coast,  as  Hampshire, 
Cornwall,  Wales,  &c.  They  vary  Ci-om  foiu: 
to  seven  inches  in  length.  The  ancho%7  has 
been  celebrated  from  the  earliest  times,  and  a 
sauce  or  condiment  called  garum  prepared 
from  it  was  held  in  high  estimation  among 
tlie  Greeks  and  Eomans.  In  preparing  this 
fish  for  use,  the  head  and  ^^scera  are  removed, 
othenrise  the  pickle  would  be  intensely  bitter; 
the  anchovy  was  in  fact  once  supposed  to  have 
the  gall  in  its  head.  A  fish  called  the  sardine, 
common  in  the  IMediteiranean,  and  belonging 
to  the  same  genus,  is  frequently  mixed  with 
real  anchories,  or  even  sold  salted  and  bai-- 
relled  as  the  genuine  fish.  The  sardine  may 
ho  known  by  its  long  taper  foi-m,  its  dark 
brown  colour,  and  pale  flabby  flesh. 

A  large  trade  is  carried  on  in  the  preparing 
of  what  are  termed  Brilish  Anchovies,  especi- 
ally for  making  aucho-s^  paste  or  sauce.  The 
humble  sprat  is  made  to  do  duty  for  the  an- 
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^  chovy.  According  to  the  receipt  given  by  Mr. 
I  Cooley,  two  pounds  of  salt,  tlireo  ounces  of 
■;  bay-sidt,  one  pound  of  saltpetre,  two  ounces  of 
I  prunella,  and  a  few  grains  of  cochineal,  are 

I  pounded  in  a  mortar,  and  then  laid  in  a  stone 
tpan  or  ancho\7  barrel,  layers  of  sprats  alter- 
mating  TOth  layers  of  the  composition.  The 
V  whole  are  tlien  pressed  do^m  hard,  aiid  kept 
L  covered  close  for  six  months  ;  after  which  they 
;  are  ready  for  use,  and  '  really  produce  a  most 
t  excellent  flavoured  sauce.' 

ANCHU'SA,  the  botanical  name  for  a  genus 
of  plants,  which  besides  other  species,  con- 
:  tains  tlie  following  two,  valuable  in  the  arts 

II  and  in  medicine.  The  Anchusa  officinalis, 
c  common  alkanet  or  bugloss,  is  sometimes 
t.boiled  and  eaten.  The  roots  contain  a  consi- 
c  derable  quantity  of  gum,  and  when  boiled 
\  yield  a  demulcent  drink,  wliich  was  once  in 
I  repute  as  a  medicine.  In  China  tlxis  plant 
i  is  used  as  a  provocative  of  the  eruj)tion  of 
s  small-pox.  The  Anchusa  tincforia,  Dyers' 
1  Bugloss  or  Alkanet,  is  cultivated  in  the  south 
c  of  France  for  the  sake  of  the  root,  wliicli  yields 
( a  fine  red  colom'  to  oils,  wax,  and  all  imctuous 
s  substances,  as  well  as  to  spirits  of  mne.  Its 
c  chief  use  is  in  colouring  lip-salves,  ointments, 
i  &c.  It  is  however  sometimes  employed  for 
s  staining  wood  and  dyeing  cotton.  It  is  also 
i:  used  for  coloming  many  of  the  beverages  sold 
t  under  the  name  of  port  wine,  Uke\vise  the 
L'  corks  used  for  the  bottles  in  whicli  this  fluid 
i  is  sold. 

ANCIENT  AKT.  Our  knowledge  of  the 
r  fine  arts  of  the  ancients  is  more  considerable 
L  tlian  that  of  their  useful  or  manufactui-ing 
;  arts,  chiefly  in  relation  to  architecture  and 
>■  sculpture.  There  will  be  found,  however, 
-  scattered  under  various  headings  in  this  Cy- 
clopaedia, brief  notices  of  such  works  of  ancient 

■  sldll  as  have  come  down  to  our  knowledge 
with  sufficient  notoriety  to  malce  them  inter- 
esting. 

ANCO'NA,  a  seaport  town  on  the  Adriatic 
^  Sea,  is  the  most  commercial  place  in  the 
Papal  States,  carries  on  a  considerable  ti-ade 
by  sea,  and  is  a  free  port.  Its  liarbour,  which 
is  good,  is  protected  by  two  moles,  the  ancient 
one  raised  by  Trajan,  and  the  modem  one 
vfith  the  hght-house  constnicted  by  Clement 
XII.  Ancona  exports  wax,  silk,  wool,  and 
corn.  It  is  the  only  good  harboiu-  on  the 
Italian  coast  of  the  Adriatic  between  Venice 
.  and  Manfredonia,  and  is  the  common  point  of 
departure  for  the  Ionian  Islands  and  Greece. 

ANDALUCI'A  or  ANDALUSI'A,  the  most 

■  southern  of  the  provinces  of  Spain,  comprises 
the  former  Moorish  kingdoms  of  Seville,  Cor- 
doba, Jaen,  and  Granada.    On  the  northern 

.  side  of  the  Sierra  Morena  the  productions  in- 


dicate a  climate  like  that  of  the  south  of 
France ;  but  soixthwai-d  of  that  range  are  found 
tiie  mastic  tree,  the  kermes  oak,  myrtles, 
Aaiierican  aloes,  palm-trees,  the  oUve,  the 
banana,  the  caper,  orange  and  lemon  trees, 
the  pomegranate,  and  other  productions  of 
warm  climates  ;  and  in  some  spots  the  sugar 
cane  and  cotton  grow.  The  orange  and  lemon 
trees,  particularly  around  convents  and  mo- 
nasteries, form  groves  of  considerable  extent, 
which  in  the  time  of  blossoming  fill  the  air 
with  a  delicious  perfume.  Besides  all  the  spe- 
cies of  corn  and  fruit,  wine  and  oil  make  the 
buUi  of  the  productions  of  the  soil.  Among 
the  wines,  the  Xerez  (or  sherry),  the  Pajai-ete, 
Malaga,  Montilla,  Espera,  Bornos,  and  Tin- 
tilla,  are  the  most  celebrated. 

The  rich  pastures  of  the  mountains  and 
valleys  feed  innumerable  herds  of  cattle, 
among  which  the  bulls  have  been  renoAvned 
from  the  fabulous  times  of  King  Geryon.  The 
woods  of  oak  of  the  Serrania  de  Bonda,  of 
Cordoba,  and  Granada,  afl'ord  nourishment  to 
a  multitude  of  hogs ;  and  the  Loma  de  U  beda, 
the  Dehesa  of  Cordoba,  and  the  Cartuja  of 
Xerez,  produce  the  finest  breed  of  liorses  in 
the  peninsula.  The  seas  and  rivers  abound 
in  fish,  and  the  mountains  in  every  species  of 
game.  The  riches  of  the  mineral  kingdom 
are  abundant.  Sixty-six  mines  are  kno™, 
which  produce  gold,  silver,  copper,  iron,  lead, 
loadstone,  coals,  vitriol,  and  sulphiir. 

ANDEENACH,  a  smaU  town  on  the  west 
bank  of  the  Rhine,  in  Ehenish  Prussia,  has  a 
considerable  trade,  chiefly  in  millstones,  which 
ai-e  cut  in  the  neighboming  villages  of  Qber- 
Mendig  and  Nieder-Mendig,  in  bricks,  clay 
for  tobacco-pipes ;  and  in  trass,  which  is  sent 
to  Holland.  This  trass  is  an  indurated  vol- 
canic mud,  of  which  a  vast  quantity  is  accu- 
mulated in  the  valley  of  Brohl,  five  miles  north 
of  Andernach.  It  is  extensively  quarried,  and 
when  pulverized  and  mixed  with  lime  makes 
a  mortar  suitable  for  constructions  imder 
water.  Trass  is  a  corruption  of  the  Dutch 
word  liras,  which  signifies  cement.  In  Ander- 
nach numerous  pieces  of  columnar  basalt  ai-e 
employed  as  posts  at  the  corners  of  streets, 
&c.  The  door-posts  and  side-pieces  of  almost 
all  the  Avindows  are  made  of  the  porous  lava 
of  which  the  famous  millstones  are  formed. 
This  material  is  also  used  for  paving  courts 
and  kitchen  floors^  and  lias  been  employed  in 
the  construction  of  some  of  the  oldest  "build- 
ings in  this  town  as  well  as  in  Coblentz. 

ANDEESON,  JOHN,  gratefully  remem- 
bered in  Scotland  as  the  founder  of  the  Ander- 
sonian  Institution  of  Glasgow,  and  one  of  the 
earliest  promoters  of  that  popular  instruction 
in  science  which  has  so  greatly  elevated  the  cha- 
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racter  of  British  artisans,  Avas  Ijovn  m  the 
parish  of  Eoseneath,  Dumbartonshire,  in  IJ-i 
He  was  appointed  professor  of  Natural  Philo- 
sophy at  Glasgow  in  1760  ;  and  not  content 
with  the  ordinary  duty  of  lectm-mg,  he  em- 
ployed himself  ir  defatigahly  in  studying  and 
exemplifying  the  apphcations  of  science  to 
tlie  useful  arts,  visiting  for  this  pmTOse  the 
workshops  of  intelligent  artisans,  andexchang- 
in-  his  scientiflo  information  for  thenr  experi- 
mental knowledge.    The  better  to  can-y  out 
his  views  of  popular  education  Anderson 
commenced,  in  addition  to  his  ordinary  class 
one  which  he  styled  his  anlUoga  class,  for  the 
instruction  of  artisans  and  others  unable  to 
enter  upon  a  regular  academical  course,  to 
whomhe  deliveredfamiliar  extempore  lectures 
illustrated  by  experiments.    Mechanics  were 
allowed  to  attend  these  lectures  m  then-  work- 
in<^-dress.    He  closed  his  useful  career  in 
It'oG.    Shortly  before  his  death  he  devised 
his  whole  property  to  eighty-one  trustees  for 
the  estabhshment  in  Glasgow  of  an  institution 
to  be  denominated  Anderson's  University,  lor 
the  continued  provision  of  those  facilities  for 
the  un-academical  classes  of  his  townsmen 
which  he  had  so  long  supphed  by  his  own 
personal  exertions.    His  comprehensive  de- 
sign was  for  an  institution  consisting  of  foui 
colleges,  Avith  nine  professors  each  for  arts, 
medicine,  law,  and  theology ;  but  as  the  funds 

proved  insufficient  for  so  ^^^^.^^^^Vr  oT'a 
operations  were  commenced  m  1797,  on  a 
limited  scale,  by  the  appointment  of  D  . 
Thomas  Garnett  as  professor  of  natural  plii- 
losophy.    His  first  course  of  lectures  was  at- 
tended by  nearly  a  thousand  P^i^Bons,  of  both 
^exes    In  the  follo^ving  year  a  professor  of 
mathematics  and  geography  was  appom^^^^^^^ 
and  though  the  institution  has  never  attained 
t?e  magnitude  contemplated  by  the  founder, 
las  been  progressively  increased  and  ex- 
tended in  usefidness,  and  has  been  pi^duc 
tWe  of  much  pubhc  beneht.    Dr.  Garnett  was 
succeeded  in  1799  by  Dr.  Birkbeck,  on  occa- 
s^oTo   his  removal  to  the  Royal  Institution 
in  London,  which  was  formed  on  a  simdar 
model  to  that  established  by  Anderson;  and 
Sr  Birkbeck,  who  introduced  a  new  course 
of  in  ruction  for  five  huncked  operative  me- 
chanTcs,  free  of  all  expense,  was  succeeded  m 

'AN^^^'Thls-immense  American  mountain 
ch^fn  i  mio  of  the  richest  mineral  storehouses 
on  the  globe.    Pumice-stone  is  found  to  a 


of  the  Andes  and  on  the  table-lands.  Stone 
of  every  description  is  met  with— a  storehouse 
of  material  ready  for  the  time  when  manu 
factures  and  the  arts  of  ci\Tlized  life  shall 
find  a  home  in  these  regions.    But  it  is  in 
metals  that  the  Andes  are  so  especially  rich. 
These  mountains  have  been  celebrated  for 
their  mines  of  metal  since  our  earliest  know- 
ledge of  America.    Gold,  sUver,  mercury,  pla- 
tina,  copper,  and  tin,  are  met  with.    Gold  is 
found  in  the  form  of  grains  and  small  rounded 
lumps,  scattered  through  alluvial  soUs,  which 
have  been  derived  from  the  disintegration  of 
rocks  contammg  the  metal,  and  most  proba- 
bly ui  the  form  of  slender  vems.   The  places 
chosen  for  diggmg  into  that  amiferous  soil 
are  called  lavadcros,  because  the  gravel,  sand, 
and  earth,  undergo  repeated  it;rt.s/iin(7-'' to  sepa- 
rate the  heavy  particles  of  gold.    The  most 
considerable  gold  mmes  are  at  Petorea,  Co- 
quimbo,  Copiapo,  Pataz,  Huailas,  Cunmayo, 
Zorata,  Antioquia,  Choco,  and  Barbacoas.  _ 

Silver  is  more  abimdant  in  the  Penman 
than  in  the  Chilian  Andes.  The  richest  mines 
are  those  of  Pasco,  in  11°  S.  lat.,  which  h^ve 
been  worked  smce  the  year  1630.  Here,  as  well 
as  in  other  situations  in  Pei-u,  the  greatest  part 
of  the  silver  is  obtained  fi-om  an  ore  caUed  m 
the  country^Jrtcos,  which  is  an  intimate  mixture 
of  minute  pai-ticles  of  native  silver  ^vath  hvovni 
oxide  of  h-on.    The  mines  of  Chota  are  also 
very  productive.    They  are  situated  m  the 
mountain  of  Gualgayoc,  at  an  elevation  oi 
13  300  feet,  where  the  thermometer  m  sum- 
mer descends  eveiy  night  to  the  freezmg  pomt. 
The  ore  Hes  immediately  beneath  the  smface. 
But  the  most  celebrated  ai-e  the  silver  mmes 
ofPotosi,  in  a  lofty  mountain.  This  mountain 
is  perforated  in  all  dhrections,  and  it  is  said 
that  there  ai-e  not  less  than  5000  excavations 
in  it,  some  of  them  within  120  feet  of  the  top, 
which  is  16,000  feet  above  the  sea-level. 

MercmT,  in  the  fomi  of  cinnabar  or  sul- 
phtu-et  of  the  metal,  is  met  with  at  Azogue 
Ld  other  parts  of  the  Andes  ;  but  the  most 
celebrated,  those  of  Guancavelica,  were  ovei- 
whelmed  by  incautious  mining  in  1^  80.  ila- 
thia  is  met  with  in  smaU  quantities  m  Colom- 
bia.   Copper  and  tin  ai-e  found  m  the  Chihan 

^Bi  respect  to  the  commerce  of  the  Andes, 
little  has  yet  been  effected.  The  passes  be- 
tween  the  lofty  pealvs  aa-e  few  in  nuinber  ;  and 
the  routes  by  which  the  gold  and  other  mmmg 
produce  reach  the  ports  of  slvipment  are  most 
neflicient.  The  distance  to  the  At  antic  is  m 
most  cases  too  great  to  admit  of  the  transfer 
in  this  direction:  the  Pacific  ports  arefoi  the 

most  part  selected. 

In  a  recent  number  of  the  Journal  of  Ihe 
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FmnkUii  Institute,  a  description  is  given  of  a 
small  steam-boat  just  bnilt  at  New  Yoric  for 
the  Andes  region.  It  is  55  feet  keel,  12  feet 
beam,  and  5  feet  depth  of  hold.  It  is  to  be 
propelled  by  two  high-pressure  eng^ines,  of 
10-horse  power  each ;  with  ii'on  paddle-wheels 
10  feet  in  diameter.  It  is  built  in  separate 
pieces,  aU  carefully  mui-lced  and  fitted ;  and 
for  the  convenience  of  carriage,  no  piece  ex- 
ceeds 350  lbs.  weight.  It  is  to  be  taken  by 
ship  to  Lima,  and  the  pieces  transported  on 
the  backs  of  mules  to  Lake  Titicata,  one  of 
the  highest  lalces  on  the  siuface  of  the  globe, 
in  the  midst  of  the  Andes.  The  lake  is  140 
miles  long,  and  the  shores  are  well  timbered ; 
and  it  is  expected  that  much  traffic  and  com- 
merce will  ensue  from  the  establishment  of 
steam  navigation  there.  The  pieces  of  the 
vessel  ^vill  be  fitted  together  on  the  shores  of 
the  lake ;  and  if  the  enterprise  succeeds,  a 
larger  steamer  wiU  be  sent  out  in  a  similar 
manner.  The  surface  of  Lake  Titicata  is  no 
less  than  13,795  feet  above  the  level  of  the 
Pacific ;  and  some  pai-ts  ai-e  nearly  1000  feet 
deep. 

ANDREASBEEG,  a  to^vn  of  4000  inha- 
bitants, in  the  mining  district  of  the  Upper 
Hai-tz,  in  the  kingdom  of  Hanover,  stands  at 
the  southern  foot  of  the  Brocken,  on  a  hUl 
1936  feet  above  the  level  of  the  sea.  The 
neighbourhood  is  rich  in  mines,  yielding  sil- 
ver, copper,  u-on,  cobalt,  and  arsenic  ;  and 
these,  as  weU  as  the  spinning  of  yai-n,  lace- 
making,  and  the  reai-ing  of  cattle,  afi"ord  pro- 
fitable employment  to  its  inhabitants.  The 
shaft  of  the  Sampson  silver  mine  is  2,333  feet 
deep. 

ANEMO'METER,  or  %vind-meamrer,  is  an 
instrument  for  ascertaining  the  force  of  the 
wind,  generally  by  finding  the  mechanical 
effect  which  it  produces  on  the  apparatus. 
Wolfs  anemometer  consists  of  four  small 
sails,  like  those  of  a  windmill,  which  tiu-n  on 
a  horizontal  axis  :  this  axis  is  connected  by 
wheel-work  with  another  in  which  is  inserted 
one  end  of  a  bar  carrying  a  weight.  The  wind 
acting  upon  the  sails  causes  this  bar  to  turn 
m  a  vertical  plane ;  and,  when  it  is  in  such  a 
position  that  the  weight  on  it  counterbalances 
the  pressure  of  the  wind,  the  angle  which  it 
makes  with  a  vertical  line  passing  through 
the  axis  affords  a  measure  of  the  wind's  force. 

Lmd's  anemometer  consists  of  two  tubes  of 
glass  each  0  inches  long  and/^inch  diameter, 
which  are  open  at  tlieir  upper  extremities, 
and  are  connected  at  bottom  by  a  bent  tube 
only  ^mch.  diameter.  These  are  partly  filled 
with  water,  and  the  wind  acting  at  tlie  open 
end  of  one  tube  depresses  the  water  in  that 
tube  and  elevates  it  in  the  other,  untU  the 
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difference  of  height  becomes  a  counterpoise 
to  the  pressure  of  the  wind.  This  diffei-ence 
can  be  ascertained  by  a  graduated  scale,  and 
hence  may  be  obtained  the  dimensions  of  a 
column  of  water  whose  weight  is  equivalent 
to  the  force  of  the  wind.  The  velocity  may 
thence  be  found,  observing  that  the  velocities 
are  nearly  as  the  square  roots  of  the  resis- 
tances, and  that  on  a  square  foot,  the  pressure 
of  wind  mo^^ng  with  a  velocity  of  20  feet  per 
second,  is  12  ounces. 

In  Regnier's  anemometer,  a  bar,  carrying  a 
wooden  plate  at  right  angles  to  it,  protrudes 
from  a  box,  through  a  hole,  in  the  front  of 
which  it  slides.  This  bar  is  met  by  a  spring, 
which  resists  its  further  entry,  until  force  is 
applied  against  the  plate.  In  the  interior  of 
the  box,  the  under  side  of  the  bar  carries 
rackwork,  which  plays  on  a  cog-wheel,  the 
axis  of  which,  passing  through  a  side  of  the 
box,  carries  a  hand  round  a  dial- plate.  The 
anterior  surface  of  the  wooden  plate  is  pre- 
sented to  thewud,  which  presses  upon  it  and 
forces  back  the  bar,  carrying  the  cog-wheel 
and  hand  through  an  angle,  greater  or  less, 
according  to  the  greater  or  less  impulse  of  the 
mnd. 

Mr.  Elliott,  an  overman  at  Pensher  CoUiery, 
invented  an  anemometer  in  1835,  to  measui-e 
tho  rate  of  the  currents  of  air  in  coal  mines, 
with  a  view  to  regulate  ventilation.  It  con- 
sists of  a  case  12  inches  high,  12  broad,  and 
4^  deep.  On  a  dial  ai'e  two  concentric  circles  ; 
the  inner  ch-cle  being  divided  into  48  parts, 
and  the  outer  into  60.  The  vanes  are  con- 
nected with  two  indices  or  pointers,  whose 
axes  of  motion  are  in  the  centres  of  the  cir- 
cles, like  the  hands  of  a  watch;  the  one  point- 
ing  to  the  outer  circle  and  the  other  to  the 
inner.  The  movement  of  one  index  has  a 
certain  ratio  of  velocity  to  that  of  the  other  ; 
and  by  the  aid  of  a  calculated  table,  the  num- 
ber of  rotations  of  the  slower  index  within  a 
given  time  is  made  to  determine  the  velocity 
with  which  the  air  is  moving  in  or  past  the 
machine. 

Mr.  Biram,  in  1843,  invented  an  anemo- 
meter for  a  similar  purpose.  It  consists  of  a 
wheel  one  foot  in  diameter,  having  ten  oblique 
vanes  of  thin  sheet  copper,  perforated  for 
lightness,  and  covered  with  tissue  paper  or 
varnished  silk.  The  vanes  are  set  at  such  an 
angle,  that  the  wlieel  makes  one  revolution  in 
the  time  a  current  of  air  two  feet  in  length  is 
passing  through  it.  The  axle  of  the  wheel 
carries  an  endless  screw,  into  which  works  a 
wheel  having  thirty  teeth ;  and  an  index  is 
fixed  on  the  axle.  As  each  revolution  of  the 
wlieel  is  effected  by  tho  action  of  a  current  or 
column  of  air,  two  feet  in  length,  one  revolit- 
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tion  of  the  index  will  register  the  passage  of 
60  feet  of  air. 

Dr.  Whewell's  anemometer  differs  some- 
what from  others  in  heing  calculated  to  mea- 
siu-e  the  rale  of  the  wind  rather  than  its  force. 
It  gives  no  ahsolute  measure  of  velocity  in 
miles  per  hour  ;  and  the  rate  is  relative  only 
to  that  of  any  one  instrument  at  ditterent 
times,  not  to  that  of  any  common  or  general 
standard.    At  the  meeting  of  the  Biutish  As- 
sociation in  1846,  Dr.  Robinson  descnbed  an 
alteration  Avhich  he  had  effected  in  this  instru- 
ment.   On  a  vertical  axis  are  mounted  three 
or  four  arms,  carrying  hemispherical  cups  at 
then-  extremities.    These  cups  oppose  much 
less  resistance  to  ak  actmg  on  the  concave 
sides  than  on  thek  convexities,  and  m  such 
ratio  that  uniform  revolution  is  produced  at 
the  rate  of  one-third  of  the  velocity  of  the 
wind.    From  this  measure,  which  might  be 
ma,de  the  same  for  aU  sizes  of  the  instrument 
and  in  aU  places,  the  mean  velocity  of  the 
mnd  during  a  given  period  could  always  he 
ohtained  in  miles  per  hour.    It  is  heheved 
that  this  principle  of  uniform,  adjustment 
might  he  usefully  apphed  to  many  practical 
puiTOses,  such  as  the  regulation  of  mnd  and 
water-wheels.  .  „ 

Captain  Cockhurn  devised  in  1847  a  ioim 
of  anemometer  founded  on  that  of  Dr.  Eohm- 
son,  hut  calculated  for  use  on  ship-hoard,  it 
is  seven  inches  high;  the  chameter  of  the 
A^^no■s  is  sixteen  inches ;  there  are  foiu:  cups 
placed  at  right  angles,  attached  by  arms  to  a 
spindle  on  which  is  an  endless  screw,  worlang 
in  the  teeth  of  two  multiplying  wheels,  marked 
un  to  10,000  revolutions.  The  concave  side 
of  each  cup  is  made  so  as  to  receive  or  con- 
tain one-third  more  .vind  than  the  convex 

'''osier's  anemometer  hears  some  such  rela- 
tion to  the  older  forms,  as  the  aneroid  baro- 
meter hears  to  the  common  ^^^T^f  .^^"'■^ 
is,  it  acts  chiefly  by  the  pressure  of  J^f  ^  ?^ 
a  spring,  rather  than  hy  the  nse  and  fall  of  a 
liqiid  in  a  tube.  The  spring  is  not  so  dehca  e 
in  its  indications,  hut  it  is  more  manageable 
in  yielchng  self-registered  observations.  in 
Osier's  anemometer,  machinery  connected  mth 
a  spring  is  made  to  move  a  pencil  over  a  piece 
of  mper ;  so  as  to  keep  a  continuous  register 
:Kwtionsofwind,hothinin;.-^^ai^ 
direction.    A  fine  instrument  of  this  kind  is 
Icec  on  the  roof  of  the  Royal  Exchange,  so 
allied  as  to  register  its  indications  m  a 
rTom  below.    It  also  acts  as  a  pl.anoneter  or 

'tif  Xdard's  anemometer  somewhat  re- 
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respect  to  the  wuid ;  viz. :  miles  of  wind  blo'n'n 
dm-ing  a  day;  miles  of  wind  blown  m  each 
direction;  miles  of  ^vmd  bloTO  hetween  any 
two  given  periods ;  hour  and  mmute  of  the 
strongest  wind ;  hom-s  in  which  most  Avind 
has  blown ;  tunes  and  lengths  of  cahns  ;  velo- 
city of  mnA  at  any  hour ;  time  occupied  by 
the  wind  going  any  certain  distance  at  any 
period  of  the  day;  direction  of  wmd  at  any 
minute  ;  mean  dhection ;  dkection  of  longest 
continuance  ;  and  direction  of  the  greatest 

passage  of  wind.  -i-  i 

Professor  PhiUips  described  to  the  Biitisli 
Association  in  1846  a  simple  form  of  anemo- 
meter which  depends  on  a  well-knoAvn  prin- 
ciple     When  the  bulb  of  a  thermometer, 
covered  mth  cottonwool,  is  mimersed  in  water 
and  then  exposed  to  the  air,  a  dimmution  ot 
temperature  ensues,  consequent  on  evapora- 
tion from  the  surface;  and  when  the  thei-mo- 
meter  is  moved  through  the  an-,  or  air  he 
blown  upon  it,  the  rapidity  of  evaporation  is 
increased.    Professor  Philhps  took  advantage 
of  tills  principle,  to  measm-e  the  rapidity  oi 
coohng  by  the  rapidity  of  motion  m  or  through 
the  ah,  or,  conversely,  to  measure  the  motion 
by  the  coohng.    He  ascertamed  the  amount 
of  diminution  of  temperatm-e  by  sunple  expo- 
sm-e,  and  then  raised  the  temperatm-e  by  the 
heat  of  the  hand  to  that  of  the  an-,  and  marked 
by  a  seconds-watch  the  rapidity  of  coohng  when 
the  hand  was  withdi-a^vn.    He  next  repeated 
the  process  when  the  thermometer  was  m 
motion,  and  he  was  thus  enabled  to  determine 
the  velocity  of  a  railway  carnage  m  switt 
movement. 

ANE'MOSCOPE,  is  an  instrument  lor  de- 
termining the  direction  of  the  Avind  ;  usuaUy 
constructed  hy  connecting  with  the  spmdle  of 
a  weathercock  the  hand  of  a  dial  on  which  the 
points  of  the  compass  are  marked. 

ANEROID  BAROMETER.  At  the  Swan- 
sea meetuig  of  the  British  Association  m  1848, 
Professor  Lloyd  introduced  a  notice  of  the 
Aneroid  Barometer,  which  had  been  patented 
bv  M.  Fontainmoreau  m  1844.    Instead  ot 
acting  by  the  pressure  of  the  atmosphere  on 
hquids,  as  mostfoms  of  hai-ometer  do  this 
instrument  depends  on  the  pressiu-e  of  the 
ah  on  thin  lamina  or  chaphragms  of  some 
elastic  soUd  substance.    The  body  of  the  in- 
strument consists  of  a  hoUow  brass  box,  wth 
a  dial  face  on  the  upper  surface.    Below  the 
dial  face  is  the  diaphragm,  stretched  all  across 
the  box.    This  may  consist  of  a  thin  sheet  ot 
metal,  or  of  glass,  or  of  caoutchouc,  or  of  some 
other  elastic  material ;  but  the  patentee  men- 
tions especially  a  thin  piece  of  copper  sheet 
comigated  circulfti-ly,  so  as  to  yie  d  sensibly 
to  any  pressm-e.   The  box  beneath  the  dia- 
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pliragni  is  so  made  tliat  the  air  can  Ije  ex- 
uacted  from  it ;  and  the  diaphragm  is  then 
only  protected  from  the  crushing  prcssiu'e  of 
the" air  by  a  number  of  deUcate  spiral  sprhigs, 
which  are  fixed  to  the  iuteiior  of  the  bottom 
of  the  box,  and  support  the  diaphragm.  When 
the  weight  of  the  atmosphere  increases  (equi- 
valent to  the  rising  of  the  ordmai-y  bai'ometer) 
the  diaphi-agm  suffers  an  increased  pressm-e, 
to  wliich  the  springs  allow  it  to  yield  to  a  cer- 
tain extent;  but  a  lessened  pressm-e  allows  it 
to  rise  again  to  its  normal  state.  A  delicate 
piece  of  mechanism,  connected  with  the  centre 
of  the  diaphragm,  becomes  moved  when  the 
diaphragm  either  rises  or  sinks ;  and  this  move  ■ 
ment  is  ti-ansferred  to  index  hands,  which 
mai-k  on  a  graduated  dial  the  amount  of  rise  or 
fall.  The  graduations  are  so  made  as  to  cor- 
respond with  the  inches  and  fractions  of  an 
inch  in  the  common  barometer. 

From  a  communication  made  to  the  Athen- 
cBim  (No.  1117),  it  appears  that  an  Aneroid 
barometer  was  cai-efuUy  compared  for  several 
days  with  the  standai-d  barometer  at  the  Liver- 
pool Observatory.  The  greatest  difference  was 
about  four-tenths  of  an  inch  ;  the  aneroid 
showing  31-22  inches  on  on  occasion  when  the 
standard  barometer  showed  30-80.  The  least 
difference  was  one-fiftieth  of  an  inch,  the 
quantities  being  29-22  (aneroid)  and  29-24 
(standard).  At  a  high  temperature  or  a  high 
pressm-e,  the  aneroid  was  generally  in  excess 
of  the  standard  barometer ;  at  a  low  tempera- 
ture or  a  low  pressure  they  were  nearly  on  an 
equality. 

It  is  still  a  question  of  doubt  among  scientific 
men,  to  what  extent  the  aneroid  barometer  may 
be  relied  on  in  various  seasons  and  climates. 
With  respect  to  the  originsdity  of  the  invention, 
it  is  known  that  something  nearly  analogous 
was  suggested  long  ago.  The  more  ordinai-y 
instruments  for  this  purpose  are  described 
under  Batiometee. 

ANGEL,  a  piece  of  money  anciently  coined 
and  impressed  with  an  angel.  The  angel  was 
originally  a  gold  coin  of  France,  where  it  was 
first  coined  in  1.340.  It  appears  to  have  been 
introduced,  with  its  minor  divisions,  the  half 
angel  and  the  quarter  angel,  into  England  by 
Edward  IV.,  in  1405.  Charles  I.  was  the  last 
English  sovereign  who  coined  the  angel.  The 
device  on  the  obverse  was  the  figure  of  St. 
Michael  standing  upon  a  dragon,  and  piercing 
him  through  the  mouth  with  a  spear.  The 
reverse  had  a  ship,  with  a  large  cross  for  a 
mast,  with  the  royal  arms  in  front.  The  ob- 
verse had  the  lung's  titles  surrounding  the 
device. 

_  ANGELICA,  yields  a  candy,  an  extract,  a 
tincture,  and  an  infusion,  all  useful  in  medi- 


cine. The  candy  is  prepared  by  boiling  the 
fresh  staUcs  in  water,  then  steeping  them  for 
a  time  in  boiling  hot  syrup,  and  lastly  taken 
out  and  dried.  The  extract,  the  tinctm-e,  and 
the  infusion  are  obtained  in  the  modes  usually 
adopted  for  those  preparations. 

ANGELO  BUONAKROTI,  MICHEL. 
This  great  painter,  sculptor,  and  architect, 
was  born  in  1474,  cUed  1563.  It  is  not  within 
the  objects  of  this  work  to  enter  into  minute 
details  of  his  life,  or  any  critical  account  of 
his  works.  We  confine  our  notice  to  the  men- 
tion of  the  two  greatest  monuments  of  his 
talents,  in  departments  more  immediately  con- 
nected with  what  we  are  accustomed  to  term 
the  industrial  arts.  Pope  Julius  gave  orders 
to  Michel  Angelo  to  paint  the  vault  of  the  Sis- 
tine  Chapel.  He  most  earnestly  endeavoured 
to  dechne  the  task,  and  even  alleged  that  he 
thought  Eaffaelle  better  qualified  to  perform 
it ;  but  Pope  Julius  allowed  no  impediment  to 
stand  in  the  way  of  his  will,  and  Michel  An- 
gelo, finding  himself  without  an  alternative, 
and  impressed  with  a  sense  of  the  vastness 
and  grandem-  of  the  task,  commenced  his  car- 
toons. He  invited  from  Florence  several 
artists  distingrushed  as  painters  in  fresco,  a 
mode  of  practice  in  which  he  was  then  inex- 
perienced, and  the  roof  of  the  chapel  was  com- 
menced by  these  assistants,  under  his  direc- 
tion ;  their  execution,  however,  fell  short  of 
his  expectations,  and  entering  the  chapel  one 
morning  he  dismissed  them  all,  threw  their 
w^ork  from  the  walls,  and  determined  on  exe- 
cuting the  whole  himself.  Having  advanced 
to  the  third  compartment,  he  had  the  mortifi- 
cation to  find  his  labour  frustrated  by  the  had 
quality  of  his  materials,  in  which  fermentation 
had  taken  place,  and  ui  utter  disappointment 
he  renounced  the  undertaldng.  The  pope, 
beuig  made  acquainted  with  this  misfortime, 
sent  to  him  his  ai-chitect,  San  Gallo,  who  in- 
vestigated the  cause  of  the  failm-e,  and  taught 
him  how  to  correct  it.  Thus  reassm-ed  he 
proceeded,  and  the  pontiff  hearing  at  length 
that  the  ceUing  was  half  completed,  could 
control  his  impatience  no  longer,  and  ordered 
the  chapel  to  be  opened  for  his  inspection. 
Many  other  persons  found  admission,  and 
among  the  rest  Eaffaelle  d'Urbino,  who  then 
first  became  acquainted  with  Michel  Angelo's 
powers  as  a  painter.  Struck  with  admiration 
he  immediately  changed  his  own  style,  and 
thanked  God  that  he  had  been  born  in  the 
same  age  with  so  great  an  artist.  The  work 
was  now  carried  forward  without  interruption, 
and  the  whole  was  completed  within  one  year 
and  eight  months  from  the  time  of  its  com- 
mencement; an  achievement  which,  whether 
we  consider  the  magnitude  and  sublimity  of 
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the  performance,  or  the  almost  incredibly 
short  time  in  which  it  was  executed,  is  unpa- 
raUeled  in  the  history  of  art.  The  effect  of 
the  whole  work  is  adapted  with  admirable  ac- 
curacy to  the  vast  height  at  which  it  is  seen, 
and  it  is  impossible  to  contemplate  it  without 
reverence  and  astonishment. 

To  a  design  which  Michel  Angelo  made  at 
the  beginning  of  his  career  for  the  monument 
of  Juhus  XL,  we  are  indebted  for  the  magni- 
ficent church  of  St.  Peter.    The  monument 
was  too  vast  for  the  old  church,  and  the  pope 
determined  it  should  be  rebuilt.    The  monu- 
ment was  finished  upon  a  smaller  scale,  and 
placed  in  another  church.  But  St.  Peter's  was 
created.    The  career  of  Michel  Angelo  is  an 
example  of  the  splendid  results  produced  by 
great  powers  in  conjunction  witli  great  oppor- 
tunities.   On  St.  Peter's  he  was  occupied  for 
the  last  twenty  years  of  his  life.    As  he  had 
occasion,  among  the  number  of  persons  em- 
ployed in  the  undertalcing,  to  promote  some 
and  dismiss  others,  he  was  beset  by  cabals, 
and  harassed  by  opposition ;  and  machinations 
were  even  employed  to  deprive  him  of  his 
office  :  but  he  was  uniformly  supported  by  the 
pontiffs,  especially  by  Julius  III.,  who  re- 
garded him  with  profound  respect  and  venera- 
tion.    For  this  great  work  he  rosistantly 
refused  any  remuneration,  declaring  that  he 
decUcated  that  service  to  the  glory  of  God. 
Old  age  came  upon  him,  not  unaccompanied 
mth  the  physical  infirmities  which  belong  to 
it,  but  he  retamed  the  vigour  and  alacrity  of 
his  mental  faculties  to  the  close  of  his  long 

life.  ,  , 

ANGERS,  a  tovm  in  the  French  depart- 
ment of  Maine -et- Loire,  has  considerable 
manufactures  of  sail-cloth,  camlet,  serge, 
handkerchiefs,  hosiery,  &c  ;  and  there  are 
estabUshments  for  bleaching  wax  and  refining 
sugar.  Besides  the  articles  from  then-  own 
factories,  the  inhabitants  can-y  on  a  trade  in 
the  agricultural  produce  of  the  surrounding 
district,  corn,  ^vine  and  brandy,  flax,  hemp, 
wax,  honey,  and  dried  fruits.  The  neighbour- 
hood is  famous  for  its  nursery  gardens,  and 
especially  for  its  extensive  slate-quarries. 

ANGLE.  "Without  entering  into  the  science 
of  Geometry,  which  does  not  come  within  the 
scope  of  the  present  work,  a  few  practical  de- 
tails concerning  angles  may  be  useful. 

An  aiKjln  is  tlie  opening  of  two  lines; 
recliliiiear,  of  two  straiglit  lines ;  cui-viliiimr, 
of  two  curves  ;  mixlUinvnr,  of  a  straight  line 
and  a  curve.  But  in  truth  angle  always  means 
rectilinear  angle;  t^nd  when  a  curve  enters,  its 
tangent  is  the  straight  line  which  is  used  in 
dctei-mining  the  angle.  »    ,   •  i,+ 

ArigU  angle  is  half  the  opening  of  a  straight 


line  and  its  continuation:  an  acute  angle  is 
that  which  is  less  than  aright  angle;  an  obtuse 
angle  is  that  which  lies  between  one  and  two 
ri"ht  angles.  Complemental  angles  are  two 
which  together  make  a  right  angle ;  supplemen- 
tal angles  are  two  which  together  make  two 
right  angles.  When  lines  meet  and  make  a 
pair  of  angles,  the  one  less  than  two  right 
angles  is  called  salient;  the  other,  greater 
than  two  right  angles,  is  called  re-entrant  or 
re-entering.  For  salient  and  re-entering  (which 
are  borrowed  from  fortification)  direct  and 
retrojlccted  have  sometimes  been  used. 

The  angles  which  two  lines  make  -nith  the 
same  part  of  a  third,  on  opposite  sides  of  it, 
are  called  alternate.  Two  lines  which  cross 
one  another  malce  two  pair  of  vertically  oppo- 
site angles.  The  angles  made  by  adjacent 
sides  of  a  figure  are  called  internal;  those 
made  by  any  sides  with  adjacent  sides  pro- 
duced are  external.  When  the  angular  point 
is  the  centre  or  on  the  circumference  of  a  circle, 
the  angle  is  said  to  be  at  the  centre,  or  at  the 
circumference.  Beginners  often  confound  the 
angle  mth  the  angular  point. 

A  spherical  angle  is  made  by  two  circles 
(usually  great  ch-cles)  of  a  sphere.  When  the 
circles  meet  at  the  pole  of  the  equator,  and  one 
of  them  is  the  meridian,  the  angle  is  an  horary 
or  hour-angle;  and  when  neither  is  the  men- 
dian,  the  angle  is  fi-equently  called  horary. 
The  angle  of  position  of  a  star  is  that  made  by 
the  circles  di-a^m  to  it  from  the  poles  of  the 
equator  and  ecliptic.     The  angle  of  eleva- 
tion is  the  angle  made  by  a  line  drawn  from, 
the  eye  to  any  object  with  the  horizontal  Ime 
which  is  in  the  same  vertical  plane  a^  the  first 
line  •  but  when  the  object  is  below  the  horizon, 
the  term  is  angle  of  depression.    When  hncs 
are  dl•a^vn  from  two  points  to  a  thkd,  those  two 
points,  and  also  the  hne  joining  them,  ai-e  said 
to  s7,btend  the  angle  which  is  made  at  the 
thkd  point.     The  angle  which  two  objects 
subtend  at  the  eye  is  their  angle  of  elongalwn. 
The  angle  of  the  vertical  is  a  name  given  to 
the  angle  which  a  line  drawn  to  the  spectators 
zenith  makes  with  the  radius  of  the  earth  pro- 
duced :  it  is  taken  as  nothing  when  the  earth 
is  supposed  to  be  a  perfect  sphere. 

When  ono  line  falls  upon  another,  the  angle 
of  incidence  is  the  acute  angle  which  the  inci- 
dent  line  makes  with  the  perpendicular  to  the 
other  When  the  incident  line  is  thrown  off 
^ain  on  the  same  side  as  that  from  which  it 
Sme,  the  acute  angle  made  with  the  perpen- 
dicular is  called  the  angle  of  reflexion;  ^'hen 
on  the  opposite  side,  the  angle  of  refraction. 
These  terms  are  nearly  confined  to  opUcs. 

A  dihedral  angle  is  the  opening  made  by  t^^  o 
planes :  it  is  measui-ed  by  ft  rectilmear  angle, 
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namely,  that  made  by  two  lines  cbawn  in  the 
two  planes  perpendiculai- to  theu-  common  in- 
tersection. A  solid  angle  is  said  to  exist  when 
three  or  more  straight  lines,  not  in  the  same 
plane,  meet  at  a  point.  . ,  i 

In  measiu-ing  angles,  a  circle  is  considered 
as  the  cm-ved  boundaiy  of  four  right  angles 
This  is  di%'ided  into  360  degi-ees  ("),  each  of 
which  is  dinded  into  60  minutes  ('),  and  each 
minute  into  00  seconds  (").  Formerly,  the 
second  was  divided  into  60  equal  pai-ts  caUed 
thirds,  and  so  on;  but  it  is  now  customary  to 
use  the  tenths,  hundredths,  &c.,  of  seconds. 
The  present  table  therefore  stands  thus  : 
Awholerevolution-360°=21600'-1296000'; 
A  right  angle  =  90°=^  5400'=  324000" 
Decrees.   ^    Minutes.  ^  Seconds. 
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In  the  attempt  to  effect  a  universal  change 
of  weights  and  measures  which  followed  the 
French  Eevolution,  the  cu-cle  was  divided  into 
400  degrees,  each  degree  into  100  minutes, 
each  minute  into  100  seconds,  and  so  on.  This 
innovation  obtained  only  a  partial  introduction, 
and  is  now  entirely  abandoned.    When  used, 
it  is  customarj'  in  this  country  to  distinguish 
the  French  degrees  by  the  name  of  grades,  and 
to  denote  one  grade  by  is'-  The  convenience 
of  this  method,  fi-om  its  close  affinity  with  the 
decimal  system,  is  certainly  great :  for  exam- 
ple, grades  and  decimals  of  gi-ades,  such  as 
12S"--  1329  are  converted  into  grades,  minutes, 
and  seconds,  by  mere  separation  of  the  figures  : 
thus,  125'-  13'  29". 

lKr-is0°-9         or    54'        or  3240" 
r    „  0  -009       „      0'-54     „  32"-4 
1"   „  0  -00009    „      0'-0054  „  0"-324 
ANGLESEY,  or  ANGLESEA,  the  most 
northern  county  in  Wales,  is  rich  in  minerals. 
The  Mona  and  Parys  copper  mines  are  noticed 
under  Ami.wch.    Lead  ore,  rich  in  silver,  has 
been  found  also  in  Parys  Mountain.  Lime 
stone  ranges  traverse  the  island ;  marbles,  both 
white  and  variegated,  are  procured;  mill-stones 
axe  quarried  at  Eedwharf  and  Penmon ;  and 
there  are  coal-mines  at  Malltraeth,  but  they 
do  not  appear  to  have  been  worked  with  much 
success. 

This  island-covinty  is  noteworthy  in  an 
engineering  pohit  of  view,  as  being  placed  in 
connexion  with  the  rest  of  Wales  by  Telford's 
beautiful  Menai  suspension-bridge,  and  by 
Stepiienson's  still  more  wonderful  Britannia 
Tubular  Bridge,  .just  now  (1850)  completed. 

ANIMAL  FOOD,  PRESERVATION  OF. 
[Antiseptics]. 

ANIMAL  STRENGTH,    The  subject  of 


animal  strength  wUl  contuiue  to  be  of  much 
importance  as  long  as  it  shall  be  found  ne- 
cessary to  employ  men  or  animals,  either  in 
conveying  burdens  or  in  giving  motion  to 
machinery ;  since  by  it  the  employer  is  enabled 
to  ascertain  what  is  the  greatest  quantity  of 
useful  work  which  may  be  obtained  from  such 
agents  without  subjecting  them  to  a  degree  of 
fatigue  which  might  in  time  prove  injurious  to 
their  health  or  bodily  powers. 

With  respect  to  men.  Coulomb  found  that 
when  a  man  ti-avels  unloaded  on  level  ground 
he  can  walk  31  miles  daily.  Now,  assuming 
the  weight  of  a  man  to  be  ]  60  lbs.,  we  have 
160X31  or  4960  for  the  measm-e  of  his 
strength  or  the  quantity  of-  action,  which  is, 
consequently,  equivalent  to  that  of  a  machine 
capable  of  carrjdng  4960  lbs.  to  a  distance  of 
1  mile,  or  1  pound  to  a  distance  of  4960  miles 
in  one  day. 

He  found  also,  from  a  mean  of  the  work 
done  by  the  porters  of  Paris,  that  with  a  bur- 
den equal  to  128  lbs.  a  man  can  walli  9-72 
miles  in  a  day,  from  which  it  follows  (the 
weight  of  a  man  being  160  lbs.)  that  the 
quantity  of  action  is  (160  +  128)  X  9.72,  or 
2799.  If  the  weight  of  the  man  be  not  in- 
cluded, the  quantity  of  action  is  128  X  9-72,  or 
1244;  and  this  is  to  be  considered  as  the  use- 
ful effect.  Subtracting  2799  from  4960,  we 
have  2161  for  the  measure  of  the  action  lost 
in  consequence  of  the  burden ;  but  the  useful 
effect,  which  in  the  first  case  was  nothing,  is 
in  the  second  expressed  by  1244. 

By  means  of  a  formula,  which  was  given  by 
Euler,  With  the  data  afforded  by  these  expe- 
riments, it  is  found  that  272  lbs.  constitute 
the  greatest  burden  which  a  man  of  average 
strength  can  support,  and  under  which  he 
cannot  move.  It  is  found,  moreover,  that  the 
useful  effect  is  at  a  maidmum  when  a  man  is 
loaded  with  121  lbs. :  under  this  burden  he 
can  wallc  lO-i-  mUes,  nearly,  in  a  day  ;  and 
consequently  the  greatest  useful  effect  is  ex- 
pressed by  1280. 

Coulomb  further  determined,  that  when  a 
man  ascends  a  convenient  flight  of  steps  un- 
loaded, the  vertical  heights  of  all  the  ascents 
during  one  day  being  added  togethei-,  were 
equal  to  1-82  miles ;  the  quantity  of  action 
may  therefore  be  expressed  by  160  X  1'82  or 
291,  as  if  the  action  were  equivalent  to  that  of 
a  machine  which  could  raise  291  lbs.  to  the 
height  of  1  mile  vertically,  or  1  lb.  to  the 
height  of  291  miles  during  a  day.  When  loaded 
■with.  150  lbs.  the  vertical  height  ascended  was 
0-494  miles  :  the  whole  quantity  of  action  is, 
therefore,  in  this  case  (160 -f  150)  X  0-494,  or 
153,  while  the  useful  effect  is  150X0-404,  oi' 
74  J  tUftt  is,  Hlbs,  Tfm&A  I  mile  vevtionUy, 
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It  is  remarkable  that,  from  the  result  of 
Coulomb's  exiDeriments  on  the  power  of  men 
ascendmg  steps,  both  the  greatest  weight 
which  a  man  can  cany  mthout  moving,  and 
the  weight  wliich  he  should  bear  to  render  his 
useful  effect  a  maximvim,  are  nearly  the  same 
in  this  case  as  they  were  found  to  be  from  expe- 
riments made  with  bm-dens  carried  on  level 
groimd. 

Coulomb  has  also  made  experiments  to  de- 
termine the  quantity  of  action  in  the  case 
wliich  most  generally  occm's  when  heavy 
goods  are  caixied  in  towns,  viz.,  that  in  which 
a  porter,  having  delivered  his  burden,  returns 
unloaded  for  another ;  and  his  conclusion  is, 
tliat,  in  order  to  produce  the  most  useful 
effect  in  this  case,  the  greatest  burden  which 
a  man  should  carry  on  level  ground  is  135  lbs., 
and  ivith  this  he  should  walk  7  miles.  The 
quantity  of  useful  action  is  therefore  135  X  7, 
or  945. 

It  is  said  that  a  London  porter  cair  can-y 
200  lbs.  on  his  shoulders  at  the  rate  of  3 
miles  per  hom-;  but  this  action  can  only  be 
continued  dming  a  short  time. 

The  following  statements  of  the  strength 
of  men  are  taken  from  Hachette's  '  Traite  des 
Machines,'  and  from  other  som'ces;  the  nu- 
merical values  being  reduced  so  as  to  express 
the  number  of  poimds  carried  by  a  man  one 


mile  per  day  of  eight  hoiu'S  : —  lbs. 
Drawing  a  vessel  on  a  canal  . . .  .753,459 
Conveying  a  load  (110  lbs.)  in  a 
wheel-barrow  (1-018  miles  per 

hom-)   896 

Drawing  a  small  waggon  on  foiu: 
Avheels    over   rather  unequal 

ground    857 

PuUing  horizontally,  the  weight 
being  raised  by  a  rope  passing 

over  a  pulley   378 

Rowing  in  a  boat   374 

Thrusting  horizontally,  as  at  a 

capstan      308 

Tm-ning  a  much  and  axle    159 

Digging  vnth  a  spade    85'3 

A  soldier  marching  (12-43  miles) 

with  his  arms,  &c.  (GO  lbs.)  daily  745 


With  respect  to  the  horse,  the  most  useful 
■way  of  employing  his  strength  is  to  make  him 
draw  loads  in  a  cart  or  waggon ;  but,  even  for 
such  v.'ork,  the  estimates  which  have  been 
made  of  the  quantity  of  action  performed 
daily  ai'o  various. 

According  to  Tredgold  a  horse  can  draw 
125  lbs.  at  the  rate  of  2.i  miles  per  hour, 
which,  for  one  day,  would  give  125X2.J  X8  or 
2500.  But  Messrs.  Boulton  and  Watt  ascer- 
tained from  trials,  pm-posely  made,  that  a 
strong  horse  can  draw  125  lbs.  at  the  rate  of  3 


miles  per  horn* ;  and  the  measure  of  the  power 
of  such  a  horse  is  3000,  which  expresses  a 
number  of  pounds  drawn  1  mile  in  a  day.  If 
this  be  multiplied  by  the  number  of  feet  in  a 
mile,  and  the  product  be  divided  by  the  num- 
ber of  minutes  in  eight  hours,  the  result 
(=33000j  denotes  a  weight  in  pounds  drawn 
1  foot  per  minute  dm-ing  the  eight  hours ;  and 
that  result  is  now  universally  adopted  as  a 
measure  of  tlae  power  of  a  horse,  and  is  called 
one  horse-power. 
The  useful  effect  of  a  horse  when 
walking  in  a  cu'cle,  as  in  some 
mills,  is  considered  as  equivalent 

to   8.'K) 

A  horse  carrying  a  soldier  with 
arms,  &c.  (=200  lbs.),  can  go 
25  miles  in  a  day,  which  gives . .  5000 
An  African  dromedary  carrjdng  only 
liis  rider  ( 1 601bs. )  can  go  between 
7  and  8  miles  per  hour  during 
nine  or  ten  hom's,  which  gives 

l60X7iX9i,  or    11400" 

An  Asiatic  camel  will  caiTy  bur- 
dens weighing  from  500  to 
800 lbs.  (suppose  COO)  at  the 
rate  of  2i  miles  per  hour.  This, 
for  a  day  of  eight  hom-s,  gives 

C00X2iX8,  or   12000 

The  velocity  of  a  horse  in  walking  is  esti- 
mated at  5i  feet  per  second,  or  3f  miles  per 
hour;  in  ti-otting  12  feet  per  second,  or 
miles  per  lioiir;  and  in  gaUopiag  18  feet  per 
second,  or  12J  miles  per  horn". 

ANIMAL  SUBSTANCES.  Among  the 
most  important  materials  of  manufactm'es,  are 
those  which  ai'e  derived  from  the  annual  king- 
dom. Pew  persons  are  aware,  unless  they 
have  actually  been  engaged  in  manufactiu-ing 
oj)erations,  how  numerous  and  varied  these 
materials  ai-e.  The  bounty  of  nature  has 
placed  at  the  disposal  of  man  so  large  a  num- 
ber of  substances,  derived  from  so  lai-ge  a 
miniber  of  animals,  that  there  is  scai*cely  an 
article  in  daily  use  but  can  exliibit  an  applica- 
tion of  some  such  substance,  either  in  its  for- 
mation or  its  decoration.  The  exterior  and 
the  interior,  the  solids  and  the  liquids — all 
pai'ts  of  some  animals,  and  numei-ous  pai'ts  of 
many  animals,  admit  of  being  thus  industri- 
ously apphcd. 

In  the  classified  list  of  objects  which  are  ad- 
missible to  the  Industrial  Exhibition  of  1851, 
as  announced  by  the  Commissioners, the  prin- 
cipal materials  of  manufactui'es  and  the  arts 
derived  from  the  animal  kingdom  are  enume- 
rated, and  an  attempt  is  made  to  aiTange  them 
into  some  convenient  systematic  fonn.  In  the 
first  place  the  whole  series  is  di-vdded  into 
three  sections,  viz  ;  1st.  Animal  substances  vsed 
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as  food  ■  2nd.  A  nimal  substances  used  for  medi- 
cinal purposes;  anclSrcl.  Animal  substartces  used 
in  manufactures.  . 

^Umost  every  pm-t  of  almost  every  species  ot 
animal  serves  as  food  to  some  variety  or  other 
of  the  human  race.  The  flesh,  the  eggs  of 
hirds,  and  the  miUc  of  mammalia,  ai-e  obviously 
the  cliief  forms  in  which  animal  food  is  pre- 
sented; but  there  ai-e  many  other  forms  to 
wliich  more  or  less  of  preparative  process  has 
been  appUed;  sucb  as  preserved  meats  for 
lone  voyages ;  portable  soups ;  concentrated 
nuteiments;  consoUdated  milk;  dried  gelatine, 
albumen,  and  isinglass ;  caviare,  and  trepang ; 
shai-ks'  fins;  nests  of  the  Java  swallow; 

lioney,  &c.  j.  •  i 

The  animal  substances  used  m  the  medicinal 
ai-t  are  exceedingly  numerous.    Those  which 
tbe  Commissioners  enumerate  as  being  fit  sub- 
jects for  exhibition,  comprise  cod-liver  and 
other  animal  oils;  tmguents  of  spermaceti, 
lard,  oil,  and  various  combinations  of  the 
tbi-ee ;  musk,  castoreum,  civet,  and  ambergris, 
considered  as  antispasmodics ;  phosphorus  and 
ammonia,  from  bones  and  hai'tshom ;  crabs' 
eyes  (the  calcareous  concretions  formed  in  the 
craw-fish),  and  cuttle-bone,  considered  as 
antacids  ;  cantharides,  and  their  essence  can- 
tharidine ;  and  iodine,  obtained  from  marine 
zoophytes  and  sponge. 

But  the  animal  substances  used  in  manufac- 
turing processes,  though  perhaps  not  equalling 
in  quantity  those  consumed  as  food,  are  far 
more  varied  in  quahty  and  texture.    They  are 
so  numerous,  that  the  commissioners  have 
found  it  convenient  to  separate  this  section 
into  five  di\'isions,  viz  ;  Animal  substances  em- 
ployed,      for  textile  fabrics  and  clothing  ;  2nd 
for  domestic  or  ornamental  purposes ;  3rd.  fur 
serving  as  agents  in  the  manufacture  of  other  ar- 
ticles ;  4th.  for  the  production  of  chemical  sub- 
stances ;  and  bth.  for  pigvients  and  dyes.  Under 
the  first  division  come  wool,  hair,  hau-  bands 
and  ropes  ;  bristles  and  whalebone ;  silk  from 
the  silkworm,  the  pinna,  and  other  insects  ; 
feathers,  down,  and  fur;  skins,  hides,  and 
leather ;  elytra  or  beetle  wings,  for  ornaments 
of  dress ;  &c.    Under  the  second  division  are 
included  bone,  horn,  hoofs,  ivory,  tortoise- 
shell,  shagreen,  parchment,  vellum,  quills, 
pearls,  seed-pearls,  mother  o'  peai'l,  buffalo 
shells,  Bombay  shells,  black  shells,  white-edge 
shells,  yellow-edge  shells,  flat  shells,  green- 
snail  shells,  coral ;  together  with  a  large  num- 
ber of  softer  substances,  such  as  sponge,  cat- 
gut, gold-beaters'  skin,  bladders,  spermaceti, 
wax,  lard,  tallows,  oils,  &c.    Under  the  third 
division  come  glue,  isinglass,  gelatine,  bone- 
black,  ivory  black,  animal  charcoal,  &c.  Under 
the  fourth  division  are  included  bones  and 
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other  substances  from  which  phosphorus,  am- 
monia, cyanides,  &c.  are  procured.  Under 
the  fifth  division  are  enumerated  cochineal  and 
carmine;  dyes  from  the  galls  of  aphides ;  gall- 
stone pigment  from  ox-gall ;  lac,  in  its  various 
foi-ms  of  stick-lac,  seed-lac,  Imnp-lac,  sheU-lac, 
lac-lake,  and  lac-dye ;  sepia,  from  the  cuttle- 
fish ;  essence  d'orient,  obtained  from  the  scales 
of  the  bleak,  and  used  in  the  manufactiu-e  of 
artificial  pearls,  &c. 

All  or  nearly  all  of  the  above-named  sub- 
stances will  be  found  noticed  under  their 
proper  headings  in  tliis  Cyclopajdia. 

ANISE  and  ANISEED.  There  is  a  genus 
of  plants  kno-^vn  botanically  by  the  name  of 
pimpernella,^;vhich  is  chiefly  mteresting  as  com- 
prising the  species  of  anise,  the  fruit  of  which 
is  extensively  employed  as  a  carminative 
medicine,  and  for  the  puiiiose  of  flavouring 
Uqueurs. 

The  compound  spirit  of  aniseed  is  made  from 
aniseed,  angehca  seed,  cassia  bark,  carraways, 
proof  spirit,  and  water;  or  (according  to  another 
receipt)  from  oil  of  aniseed,  oil  of  angehca,  oil 
of  cassia,  oil  of  carraway,  and  proof  spuit.  It 
is  used  as  a  pleasant  cordial.  Another  cordial 
made  ui  France,  and  known  by  the  name  of 
Ainsette  de  Bordeaux,  is  a  compound  of  aniseed, 
coriander,  sweet  fennel  seeds,  cai-raway,  oil  of 
cassia,  proof  spirit,  (fee. 

ANIM'E  is  the  name  of  a  yellowish-brown 
transparent  brittle  gum,  which  exudes  from  a 
South  American  tree  called  the  Courbaril.  It 
occm-s  in  pieces  of  various  sizes,  and  often 
contains  numerous  insects  imbedded  in  its 
mass.  It  can  be  softened  by  various  means, 
but  it  requires  a  cai-eful  process  for  its  lique- 
faction. It  is  extensively  used  by  varnisli 
makers,  who  combine  it  at  a  high  heat  with 
oils  and  turpentine. 

ANNEALING  is  a  process  by  which  the 
extreme  brittleness  common  to  glass  and  some 
metals  when  cooled  suddenly  after  melting,  is 
avoided  or  removed.  Such  brittleness  appears 
to  be  occasioned  by  some  disturbance  in  the 
regular  aiTangement  of  the  constituent  parti- 
cles in  rapid  cooling,  and  is  remedied  by  cool- 
ing very  slowly  and  regularly.  A  pretty  ex- 
ample of  the  effects  of  non-annealing  is 
afforded  by  glass-tears,  or  Prince  liupert's 
Drops.  These  are  made  by  letting  drops  of 
melted  glass  fall  into  cold  water,  whereby  they 
become  suddenly  solidified  without  annealing; 
their  form  resembles  that  of  a  pear,  rounded 
at  one  extremity,  and  tapering  to  a  very  slender 
tail  at  the  other.  If  a  part  of  the  tail  be 
broken  ofi",  the  whole  drop  falls  to  pieces  with 
a  loud  explosion. 

Glass-houses  are  furnished  with  large  an- 
nealing-ovens, ill  which  this  object  may  be 
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attained  by  the  gradual  removal  of  the  glass 
articles  from  a  hotter  to  a  cooler  part,  or  by 
allo^ving  the  heat  of  the  oven  to  subside 
slowly.  Analogous  operations  ai'e  employed 
in  the  manufactures  of  cast-iron  and  otlisr 
metals.  Some  malleable  metals  which  crystal- 
lize on  cooUng  are  brittle  in  their  crystalhne 
state,  but  arj  rendered  tough  by  heating  and 
rolhng.  Zinc,  for  example,  tlaough  incapable 
of  more  than  very  shght  extension  under  the 
hammer,  mthout  craclcing,  becomes  almost  as 
flexible  and  tongh  as  copper  after  being  rolled 
at  a  moderate  heat. 

Cast  u-on  may  be  made  malleable,  without 
subjecting  it  to  the  process  of  puddhng  ;  this 
is  eflected  by  a  sort  of  annealing.  The  iron 
is  kept  for  several  hom-s  at  a  temperature  a 
little  below  its  fusing  point,  and  then  allowed 
to  cool  slowly. 

ANNIHILATOE,  FIEE.  In  addition  to 
the  machines  noticed  under  FrtiE  Engine  and 
Fire  Escape,  a  new  mode  of  attacldng  the 
devouring  element  is  Mr.  Phillips's  Fire  Anni- 
hilalor.  Mr.  Philhps  took  out  his  patent  in 
184-9.  The  materials  employed  consist  of 
sugar  and  chlorate  of  potash,  mixed  and  boiled 
together  into  a  homogeneous  mass.  This  is 
placed  in  a  perforated  cylinder,  within  a  second 
perforated  cylinder,  contained  in  a  third  but 
au--tight  cylinder ;  and  the  whole  put  into  an 
outer  case.  Water  is  placed  in  the  space  be- 
tween the  bottoms  of  the  third  cylinder  and 
outer  casing;  a  vertical  pipe  opens  from 
this  space  to  the  space  between  the  second 
and  thu'd  cylinders  ;  so  that  as  the  metal  ex- 
pands from  the  apphcation  of  heat,  the  water 
wiU  be  forced  up  the  pipe,  and  made  to  mingle 
■with  the  gas  generated  from  the  chemical 
materials,  which  wiLL  afterwards  escape  tlu'ough 
an  opening  at  the  top  of  the  case.  It  is  this 
gas  which  is  intended  to  act  so  remarkably 
upon  a  burning  mass  as  to  extinguish  flame. 

With  this  apparatus  Mr.  Phillips  has  made 
many  experiments  which  have  attracted  a 
good  deal  of  pubhc  attention.  A  display  was 
made  at  Vauxliall  Gas  Works,  in  Oct.  1849 ; 
model  houses  and  ships,  filled  with  combusti- 
bles, wore  set  on  fire  with  a  view  of  shewing 
how  rapidly  the  annihilator  could  extinguish 
the  flames.  The  machine  is  placed  where  it 
can  be  influenced  by  the  heat  of  the  confla- 
gration ;  and  the  resulting  gas  has  a  remark- 
able effect  in  extinguishing  flame ;  but  it  does 
not  extinguish  red  heat  unaccompanied  by 
flame.  Experiments  were  made  in  the  early 
part  of  1850  at  Trentham  Park,  at  the  Pad- 
dington  Eailway  Station,  and  at  the  West 
India  Docks ;  but  the  annihilator  on  these 
occasions  soai'cely  merited  the  good  opinion 
of  its  ddiairevs,    A  'Fire  Annihilator  Com- 


pany' was,  however,  estabUshed.  Shortly  after 
this,  the  Board  of  Ordnance  permitted  a  brick 
building  to  be  constructed  in  Woolwich  Marsh, 
and  made  to  represent  as  nearly  as  practicable 
(without  incuiTing  too  much  exjiense)  a  three 
storied  house,  which  was  then  filled  with  cheap 
furniture.  There  were  near  at  hand  annihi- 
lators  of  various  sizes  and  degrees  of  power — 
one  so  large  as  to  require  two  horses  to  draw 
it ;  and  a  day  was  appointed  for  having  a  grand 
expeiimental  conflagration.  The  building 
was  set  on  fire,  but  the  extinction  did  not 
take  place  satisfactorily. 

The  truth  seems  to  be  (so  far  as  has  yet 
been  shewn),  that  in  close  rooms,  or  confined 
spaces  generally,  the  liberated  gases  of  the 
annihilator  may  be  semceably  used  to  extin- 
guish flame ;  but  that  where  there  is  plenty  of 
access  for  external  air,  the  action  of  the  ma- 
chine becomes  impaired.  So  far  as  the  mere 
setting  to  work  is  concerned,  it  is  so  easy  and 
simple,  that  we  may  hope  to  find  the  appai-atus 
available,  in  a  limited  if  not  an  extensive  de- 
gree. 

ANNONAY,  a  town  in  France  on  the 
banks  of  the  Ehoue,  is  celebrated  for  making 
the  best  paper  in  France ;  it  is  also  a  busy 
locahty  for  manufactories  of  sUks,  woollens, 
cottons,  and  leather. 

ANNOTTO.  [Arnotto.] 

ANNULET,  in  architecture,  is  the  small 
ring  or  band  which  enriches  the  lower  pai't  of 
the  moulding  of  the  Doric  column,  just  where 
it  expands  from  the  top  of  the  shaft. 

ANNULUS,  the  geometiical  name  for  a 
ring.  It  is  sometimes  useful  to  know  the 
ai'ea  or  solid  content  of  a  ring  of  any  sub- 
stance ;  and  this  may  be  done  as  follows  : — 
To  find  the  surface  of  a  ring,  measure  the  iu- 
terior  and  exterior  diameters,  multiply  the 
sum  and  difference  of  these  diameters,  and 
mvdtiply  this  product  by  2-4674.  To  find  the 
solid  contents,  measure  the  inner  and  outer 
diameters,  multiply  together  their  smu  and 
the  square  of  their  difference,  and  multiply 
by  0-3084. 

ANODY'NES,  are  substances  used  in  me- 
dicine for  alleriating  pain.  Tlicy  appear  to 
be  productive  of  benefit  in  two  ways :  first,  by 
rendeiing  the  nerves  of  the  part  less  sensible ; 
and,  secondly,  by  diminishing  the  violence 
with  which  the  large  vessels  propel  the  blood, 
when  the  anodynes  are  given  in  sufficient 
quantity  to  influence  the  brain,  and  through 
it,  by  a  process  extremely  complex,  which  wo 
need  not  explain  here,  the  conU-actile  power 
of  the  heart  and  ai-teries.  As  most  of  the 
articles  termed  anodynes  have  a  powerful  in- 
fluence over  the  brain,  tliey  generally  produce 
sleep,  if  given  in  a  large  dose !  henoe  they 
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are  also  denominated  hypnotics;  and,  from 
causing  insensibility,  they  ai'e  also  denomi 
uated  narcotics.  The  Anodyne  necklaces  (which 
IDiu-take  a  good  deal  of  quackery)  are  formed 
of  the  roots  of  hyosciamus,  Job's-tears,  allspice 
steeped  in  brandy,  jumble  heads,  or  elk's  hoof, 
to  suit  the  fancies  of  the  prescribers  ;  they  are 
worn  ^\•ith  the  hope  of  procuring  easy  denti- 
tion in  children,  and  sleep  in  fevers. 

The  substances  which  ai-e  used  as  anodjmes 
are,  with  one  exception,  derived  from  the 
vegetable  kingdom;  they  comprise  Opium, 
Henbane,  Woody  Nightshade,  Deadly  Night- 
shade, Prussic  Acid,  and  Carbonic  Acid  Gas. 

ANONA'CE^,  is  the  botanical  name  for 
an  order  of  plants,  different  species  of  which 
yield  the  Ethiopian  pepper,  the  custard  apple, 
bark  fit  for  cordage,  &c.  The  ti-ees  and  shrubs 
of  this  order  abound  in  a  powerful  ai'omatic 
secretion,  which  renders  the  flowers  of  some 
highly  fragrant,  the  leaves  of  others  a  grateful 
perfume,  and  the  dried  fruits  of  many  so 
highly  ai-omatic  as  to  vie  with  the  spices  of 
commerce. 

ANSEE.  [Goose.] 

ANT.  If  the  ant  is  not  especially  useful  to 
us  in  fm'nishing  food,  or  materials  for  manu- 
factures, he  is  an  instructive  artisan  whose 
movements  we  may  watch  with  profit.  Let  us 
view  him  as  a  miner,  a  mason,  a  carpenter. 

The  modes  in  which  ants  construct  their 
cities  differ  considerably.  The  red  ant,  for 
example  {Myrmica  rubra),  which  is  common 
in  gardens,  makes  burrows  and  chambers 
under  stones,  or  in  the  ground  imder  roots, 
and  the  spade  often  distm-bs  a  peaceful 
colony. 

The  dusky  tm-f  ant  {Formico  cespitum)  se- 
lects a  tuft  of  long  gi-ass,  the  stems  of  which 
serve  as  supports  to  a  slight  tenement  con- 
sisting of  small  grains  of  earth,  clay,  and 
sand,  piled  up  without  any  other  cement  than 
water,  or  the  dew  and  moisture  of  the  ground, 
which  produces  a  suflB.cient  degree  of  adhesion 
between  the  particles.  The  whole  fomis  a 
little  hillock,  underneath  which  are  galleries 
and  chambers.  The  sanguinary  ant,  common 
on  the  continent  {F.  sa/i(/»iftea),  makes  a  sub- 
terranean city,  composed  of  galleries  and 
chambers,  excavated  in  the  earth  or  clay  to  a 
considerable  depth.  Over  the  covert  ways 
into  this  labyrinth  is  placed  a  thick  coping  of 
dry  heath  twigs  and  grass  stems  to  defend  it 
from  rain  and  cold. 

The  yellow  ant  ( F.flava )  builds  mounds,  a 
foot  or  more  in  height,  and  generally  in  old 
pastures.  They  are  composed  of  particles  of 
soil  quarried  from  below,  bits  of  decayed 
wood,  (fee,  and  are  generally  built  during  rainy 
OF  moist  weather,  as  these  ants  have  no  other 
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means  than  what  the  atmosphere  affords  of 
tempering  their  materials.  These  mounds  are 
smooth  externally,  and  contain  chambers  and 
galleries. 

The  nest  of  the  fallow  ant,  or  wood  ant,  a 
large  species  not  uncommon  in  woods  and 
pleasure  grounds,  presents  a  rude  appearance: 
externally  it  looks  like  a  hillock  of  eai-th,  in- 
termixed vnth  bits  of  dried  twgs,  straws,  par- 
ticles of  leaves,  and  as  we  have  seen,  even 
grains  of  corn,  all  mixed  together,  and  form- 
ing a  large  coping  or  protection  to  numerous 
chambers  ai-ranged  in  separate  stories,  some 
deeply  excavated  in  the  earth,  others  near  the 
centre  or  even  the  sm-face  of  the  hillock ;  all 
communicating  mth  each  other  by  means  of 
galleries ;  various  passages  open  externally, 
the  entrances  being  closed  or  left  free,  accord- 
ing to  the  state  of  the  weather. 

The  colonies  of  the  fuhginous  or  jet  ant 
(F.fnliginosa),  make  their  habitations  in  the 
trunks  of  old  oaks  or  willows,  in  which  with 
them  strong  mandibles  they  work  out  hori- 
zontal galleries  separated  from  each  other  by 
thin  partitions,  and  all  communicating  -with 
each  other.  These  excavations  often  resemble 
haUs  supported  by  multitudes  of  pillars,  rising 
story  above  story,  and  buUt  of  ebony,  for  the 
wood  is  invariably  stained  black,  perhaps  in 
consequence  of  the  action  of  the  formic  acid, 
a  peculiar  secretion  found  in  ants,  and  which, 
dissolved  in  water,  serves  the  purposes  of  \nne- 
gar  in  Norway,  where  the  ants  are  collected 
and  steeped  in  boiling  water,  and  thus  is 
formed  diluted  formic  acid. 

"With  respect  to  the  ants  of  hotter  climates, 
the  wonderful  structures  which  they  make 
have  attracted  the  notice  of  most  travellers. 
Some  rear  huge  mounds ;  some  constract 
large  edifices  in  the  forks  of  trees ;  some  glue 
leaves  together  so  as  to  form  a  purse  ;  some 
excavate  the  branches  of  the  trees,  working 
out  the  pith  to  the  extremity  of  tlie  slenderest 
t\rig. 

An  accm-ate  observer.  Dr.  J.  E.  Johnson, 
remarks,  '  I  have  often  been  surprised  at  the 
ingenuity  of  these  little  creatures,  m  availing 
themselves  of  contiguous  blades  of  grass, 
stallis  of  com,  &c.,  when  they  wish  to  enlarge 
the  boundaries  of  their  abode.  As  these  are 
usually  met  with  in  the  erect  position,  they 
are  admu-ably  calculated  for  pillars ;  they 
therefore  coat  them  over  mth  a  fine  paste  of 
earth,  giving  them,  by  additional  layers,  the 
solidity  they  judge  necessary  for  the  work.' 

ANTACIDS,  signify  medicines  used  to  cor- 
rect acidity  in  the  stomach.    Though  hydro- 
chloric acid  (formerly  called  muriatic  acid,  or 
spirit  of  salt)  is  present  in  a  free  state  in  tlie 
I  stomaoh  during  the  process  of  healthy  digoft* 
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tion,  yet  under  pai'ticular  circumstances  it  is 
apt  to  be  generated  in  excess.  Other  acids 
are  also  occasionally  evolved  in  the  stomach, 
probably  from  the  fermentation  of  the  articles, 
as  vegetables  and  fruits  of  different  kinds,  by 
which  the  acetic  acid  is  produced,  or  introduced 
ready  formed,  in  -wines  or  hai'd  beer,  and  in 
certain  vegetables,  as  sorrel,  which  contains 
oxalic  acid.  The  most  frequent  source  of 
acidity  is  that  first  mentioned,  the  secretion  of 
acid  by  the  vessels  of  the  stomach.  It  is, 
therefore,  dependent  upon  constitutional 
causes,  or  the  state  of  the  system  generally. 

The  medicinal  means  of  remedjing  this 
state  are  all  alkahne,  either  the  piu'e  alkalies, 
or  some  combination  of  them — such  as  solu- 
tion of  potash,  or  carbonates  of  soda,  potash, 
magnesia,  ammonia,  or  lime.  These  medicines 
are  called  Antanids. 

ANTJ2,  a  term  used  by  architects  to  desig- 
nate the  pier-formed  ends  of  a  wall,  as  in  the 
terminations  of  the  lateral  walls  in  a  Greek 
temple,  where  a  plain  face  retm-ns  on  each 
side,  having  some  relation  in  general  propor- 
tion to  the  columns  with  which  they  compose. 
The  antffi  (for  the  word  is  used  alilce  in  the 
singular  and  in  the  plm'al)  has  a  moulded  and 
otherwise  enriched  cap  or  cornice,  and  gene- 
rally a  moulded  base.  The  moulded  caps  and 
bases  of  antje  are,  m  Greek  works,  generally 
continued  along  the  flanlc  walls  so  as  to  form 
the  cornice  and  base  of  the  whole  wall,  and 
not  of  the  protruded  faces  of  its  ends  alone. 
In  Eoman  works,  and  in  modern  imitations  of 
both,  breaks  are  often  made  on  the  face  of  a 
wall  with  the  caps  and  bases  of  antas,  but  more 
frequently  with  those  of  columns,  and  these 
are  caUecl  pilasters.  In  classical  Greek  works, 
and  in  the  best  Eoman  works,  antfe  and  pilas- 
ters are  never  either  diminished  or  fluted. 

ANTALKALIES,  are  medicines  for  covmter- 
acting  the  presence  of  aUcahes  in  the  system. 
Such  remedies  consist  of  the  various  mineral 
and  organic  acids. 

ANTEFELE,  blocks  with  vertical  faces 
placed  along  over  a  cornice  in  ancient  Greek 
and  Eoman  buildings,  to  hide  the  ends  of  the 
covering  or  joint  tUes,  and  their  faces  ai'e 
generally  ornamented  with  a  flower,  leaf,  or 
other  enrichment. 

A'NTHEMIS.  [Chamomile.]  The  An- 
thcmis  tinctoria  is  used  in  France  by  the  dyers 
for  the  sake  of  a  brilliant  yellow  tint,  which  is 
obtained  from  it. 

ANTHOXANTHUM.  [Gb\ss.] 

A'NTHEAGITE,  a  black,  light,  mineral 
substance,  resembling  coal.  It  is  also  caUed 
blind  coal,  and  glance  coal.  Its  specific  gravity 
is  about  1-400;  it  is  slowly  combustible,  but 
withoiit  flame  ;  and  it  contains  96  per  cent,  of 


pm'e  cai'bon :  it  is,  in  fact,  a  mineral  charcoal. 
Naphtha  may  be  considered  as  one  extremity 
of  the  mineral  carbonaceous  substances,  and 
anthracite  as  the  other.  Tar,  petroleum, 
bitumen,  asphaltum,  and  the  various  kinds  of 
coal,  form  the  inteimediate  members  of  the 
series.  Anthracite  is  now  much  used  as  a 
steam-engine  fuel.  Sir  H.  De  La  Beche  and 
Dr.  Lyon  Playfair,  who  were  commissioned 
lately  by  the  Admnalty  to  investigate  the  qua- 
lities of  steam-coal  for  the  navy,  have  pointed 
out  the  many  useful  quahties  of  Anthracite. 
[Fuel].  Small  quantities  of  Anthracite  are 
found  in  the  primai-y  strata  of  most  countries, 
as,  for  instance,  in  the  old  slate  of  Cornwall, 
Devon,  and  Cumberland,  where  the  appeai-- 
ances  led  to  borings  and  other  works  in  search 
of  coal.  In  the  south  of  Ireland  anthi-acite 
occurs  in  clay- slate  and  grauwacke,  so  thick  as 
to  be  regularly  worked  for  the  pm-pose  of 
bm-ning  the  lime  of  the  district;  the  most 
considerable  collieries  have  yielded  25,000  tons 
annually ;  and  all  the  coal  of  the  province  of 
Munster,  with  the  exception  of  that  of  the 
county  of  Clare,  is  of  the  same  sort.  It  is 
found  in  many  of  our  coal-mines,  but  generally 
in  those  situations  where  the  coal  comes  in 
contact  with  clay-slate. 

Anthracite,  as  a  fuel  for  locomotives,  has 
met  ivith  but  little  success.  In  America,  where 
wood  is  lai-gely  used  for  this  purpose,  great 
desire  is  exhibited  to  substitute  anthracite  for 
wood ;  but  Professor  Johnson  communicated 
a  paper  to  the  Franfdm  Journal  in  1847,  shew- 
ing many  reasons  why  it  had  hitherto  not  been 
very  successful.  There  is  a  want  of  i-apid 
ignition  and  lively  combustion ;  the  intense 
local  heat  tends  to  destroy  the  gi'ate-bars,  to 
loosen  the  rivets,  and  to  blister  the  iron  plates ; 
the  ashes  of  the  anthracite  fuse  into  an  un- 
manageable sort  of  clinker ;  the  sharp  angular 
particles  of  coal,  projected  by  the  -violent 
di-aught  of  the  fmnace  obhquely  into  the  ends 
of  the  copper  tubes,  tend  to  cut  the  metal  near 
the  fire  end.  Professor  Johnson  points  out 
modes  which,  in  his  judgment,  wUl  ob-\nate 
these  several  som-ces  of  inconvenience,  and 
render  the  use  of  anthracite  in  locomotives 
desirable. 

In  a  series  of  experiments  made  by  Messrs. 
Fairbau-n  of  Manchester,  on  280  bars  made  of 
difierent  kinds  of  iron,  it  was  found  that  an- 
tlu'acite  iron,  or  u'on  smelted  with  anthracite 
instead  of  other  kinds  of  coal,  is  superior  to 
other  Idnds  of  iron  in  strength,  though  not 
quite  equal  to  some  of  them  in  elasticity.  The 
results  were  communicated  in  extenso  to  the 
British  Association  in  1840. 

ANTIDOTES,  administered  to  counteract 
the_  effect  of  poisons,  are  used  -with  one  of  threo 
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bjects,  \iz.,  1,  to  remove  the  poisonous  sub- 
tance :  2,  to  prevent  or  limit  its  local  effects : 
.  to  ob^^ate  its  effects  on  remote  organs,  snp- 
rting  their  action  by  appropriate  measiu-es, 
I  tlie  injm-ious  impression  has  siibsiclecl. 
io  first  of  these  is  accomplished  mostly  by 
chanical  means,  such  as  the  cupping-glass 
the  stomach-pump.    The  second  mode  de- 
uds  on  a  very  intunate  knowledge  of  the 
hemical  elements  and  action  of  the  poison, 
he  thu-d  mode  depends  on  a  close  study  of 
'  e  physiology  of  the  human  system. 

ANTI-ATTEITION,  is  a  prepai-ation  used 
I 'lessen  friction  in  machinery,  and  also  to  pre- 
ent  iron  from  rusting.  It  is  made  by  grindmg 
/lack  lead  with  foiu:  times  its  weight  of  lard  or 
allow,  and  addmg  a  Uttle  camphor  to  the 
jixtm-e. 

ANTI-FERMENT.  In  the  cider-districts 
substance  under  this  name  is  sold  for  the 
m-pose  of  con-ecting  fermentation.  Mustard 
eed  and  clover,  or  mustard  seed  and  sulphite 
f  hme,  are  usually  the  ingredients  :  they  tend 
3  allay  the  fermentation  of  cider  or  perry,  or 
ven  beer. 

ANTI-FRICTION  WHEELS.  The  action 
f  friction  or  anti- friction  wheels  in  machinery 
i  to  diminish  resistance  by  converting  what 
■ould  otherwise  be  a  ruhbiinj  into  a  rolling 

iitact.    Friction -rollers,  winch  are  generally 
small  diameter,  ai'e  not  necessarily  fixed 
I  on  axles  or  shafts,  but  are  intei-posed  bodily 

tween  the  rubbing  or  sUding  sm-faces  which 
ress  upon  them  ;  and  they  may  thus  be  em- 
iloyed  to  alleviate  friction  between  sin-face.  In 
ome  arrangements  of  mechanism,  friction 
ioUers  are  pro\'ided  -with  small  axles  which  do 
lot  bear  any  important  strain,  but  are  used 
hiefly  for  the  pmiDose  of  keeping  the  rollers 
n  their  proper  place.  The  wheels  of  an  ordi- 
lai'y  carriage  are  in  principle  very  httle  other 
ban  anti-friction  wheels  or  rollers. 

The  various  applications  of  anti  friction  ro- 
tation are  very  niunerous  ;  but  they  all  depend 
m  this  principle — that  when  the  surfaces  of 
.wo  bodies  are  made  to  pass  over  each  other 
vith  a  rubbing  or  shding  motion,  their  inequa- 
ities  necessarily  meet  and  oppose  each  other, 
md  thereby  cause  both  resistance  and  wear ; 
jut  if  rollers  or  wheels  be  applied  between 
them,  instead  of  the  inequaUties  of  the  roller 
being  dragged  against  those  of  the  surface 
apon  which  it  rolls,  they  are  successively  laid 
.ipon  (so  to  speak)  and  hfted  up  from  them. 

ANTIGUA,  is  one  of  the  sugar  colonies  of 
the  British  "West  Indies.  The  sugar  produce 
Df  184G  was  102,C,U  cwt. ;  that  of  1847  reached 
nearly  double  this  amount ;  but  1848  proved 
\  deficient  year.  A  considerable  quantity  of 
'otton  was  once  produced  in  tins  island,  but 


the  culture  has  been  discontinued.  If  the  expe- 
riment now  being  made  in  Jamaica  should, 
however,  be  successful,  cotton  planting  may 
again  be  attempted  in  Antigua.  Antigua  took 
British  produce  and  manufactures,  in  1849,  to 
the  value  of  70,194/. 

ANTILOGARITHM,  as  used  in  this 
counti-y,  means  the  mmiher  lo  the  loyarithm. 
Thus,  m  Briggs's  system,  100  is  the  antiloga- 
rithm  of  2,  because  2  is  the  logarithm  of  100. 
[Logarithm.] 

ANTIMONY,  a  metal  sometimes  called  re- 
gulus  of  antimony,  occurs,  though  rarely,  native, 
and  is  generally  procured  from  the  sulphuret, 
which  is  the  only  abundant  ore  of  the  metal. 
When  this  is  heated  in  contact  with  iron,  the 
sulphur,  on  account  of  its  greater  affinity  for 
that  metal,  is  sepai-ated  by  it  from  the  anti- 
mony, which  is  consequently  reduced  to  a 
neai-ly  pm-e  metaUic  state.  Its  colour  is  silver 
white,  lustre  considerable,  and  the  fractm-e 
fine  laminated  when  pm-e ;  but  the  antimony 
of  commerce  is  broad  laminated.  Its  specific 
gravity  is  about  6-7,  and  atomic  weight  64. 
When  slowly  cooled  after  fusion,  it  crystaUizes 
in  the  octahedron  or  its  varieties.  When  it 
is  exposed  to  the  am,  this  metal  tarnishes,  and 
at  a  red  heat  it  melts.  Fulminating  antimony 
is  much  employed  in  fijre-works. 

Oxygen  and  antimony  may  be  combined  in 
several  modes  and  in  different  proportions. 
There  are  many  ways  of  producing  the  sesqui- 
oxide  of  antimony,  the  composition  of  which  is 
--antimony  2,  oxygen  3.  Tliis  oxide  is  a 
dingy  white  powder,  insoluble  in  water,  but  it 
is  dissolved  by  dilute  nitric  acid,  and  by  strong 
nitric  acid  is  converted  into  antimonious  acid. 
Muriatic  acid  also  readily  takes  it  up;  the 
same  effect  is  produced  by  bitartrate  of  potash, 
and  the  solution  on  coohng  deposits  octahedral 
crystals,  which  have  been  long  known  and  em- 
ployed in  medicine  under  the  name  of  tartar 
emetic,  or  tartarized  antimony.  It  is  soluble 
also  in  potash,  soda,  and  ammonia.  A  second 
compound  is  the  deutoxide,  or  antimonious  acid, 
containing  antimony  1,  oxygen  2.  This  acid 
is  neither  fusible  nor  volatile  at  a  red  heat. 
Its  saline  compounds  are  termed  atdimonites, 
as  antimonite  of  potash,  &c.  If  it  be  fused 
with  this  alkaU,  the  salt  formed  dissolves  in 
water,  from  which  the  acids  throw  down  a  white 
precipitate  of  antimonious  acid  combined  v/ith 
water.  A  third  compound  of  oxygen  and  anti- 
mony is  the  peroxide,  or  antimonic  acid.  It  is 
a  pale  yellow  powder,  consisting  of  antimony 
2,  oxygen  5.  Its  action  on  the  animal  eco- 
nomy is  but  slight.  Antimonic  acid  is  tasteless 
and  insoluble  in  water. 

Chlorine  and  Antimony  unite  to  form  two 
compounds.  Thu prolochloridc,  or  sesqnichloride 
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sometimes  called  butter  of  antimony,  is  com- 
posed of  chlorine  3,  antimony  2.  It  is  a  soft 
and  neai-ly  colourless  solid.  At  a  moderate 
heat  it  Uquelies,  and  it  absorbs  moisture  Irom 
the  ail-.  From  it  is  prepared  the  submuriate 
of  antunony,  formerly  employed  in  medicine 
under  the  name  o£  pulvis  Algarolti.*  ihe  otliei 
compound  is  a  perchlorida  of  antimony,  consist- 
ing of  chlorine  5,  antimony  2.  It  is  a  colour- 
less or  slightly  yeUow  fluid,  has  a  strong  dis- 
agreeable smell,  and  emits  white  fumes.  It 
attracts  moistm-e  from  the  air,  and  when 
mixed  with  water  it  is  decomposed,  and  con- 
verted mto  muriatic  acid  and  antunomc 
acid. 

Bromine  and  Antimony  form  bromide  of  anti- 
mony. At  common  temperatures  it  is  solid, 
colom-less,  crystaUizes  in  needles,  attracts 
moistm-e  from  the  air,  and  is  decomposed  by 
water.  It  melts  at  about  206"  Fahrenheit,  and 
boils  at  518°.  Iodine  also  combines  with  anti  - 
mony to  form  an  iodide. 

Sulphur  and  Antimony  combme  to  form 
several  compounds.  The  chief  of  these  is  the 
sesquisulpkuret,  or  crude  antimony,  which  is  the 
principal  ore  of  the  metal.  It  is  found  in 
many  parts  of  the  earth ;  it  is  of  a  lead  gray 
colour,  possessing  considerable  splendoui-,  and 
is  met  with  compact,  in  acicular  crystals,  and 
in  rhombic  prisms.  It  is  composed  of  sulphur 
3  atoms,  antimony  2  atoms.  It  is  much  em- 
ployed m  preparing  metalHc  antunony,  glass 
of  antimony,  crocus  of  antimony,  James's  pow- 
der, and  some  preparations  in  the  London  and 
other  pharmacopoeias.  It  is  soluble  in  a  hot 
solution  of  potash  or  soda ;  on  coohng,  an 
orange  red  substance  is  deposited,  caUed 
/cermes-mineral ;  this  was  formerly  much  used 
in  medicine.  Wlien  an  acid  is  added  to  the 
remaining  cold  solution,  a  further  portion  of 
a  similar  precipitate  is  formed :  this  is  some- 
times called  the  golden  sulphuret  of  antimony, 
and  in  the  '  London  Phai-macopceia,'  sidphure 
turn  antimonii  prcecipitatum. 

The  only  salt  of  antunony,  strictly  spealong, 
of  any  great  importance,  is  the  double  tartrate 
of  potash  and  antimony,  usually  termed  tartar 
emetic,  or  tartarized  antimony — the  antimo 
nium  iartarizalum  of  the  '  London  Pharmaco 
pceia.'    Of  all  the  preparations  of  antimony 
this  is  the  most  valuable.  The  Pharmacopoeias 
also  contain  a  preparation  in  imitation  of 
James's  powder,  called  pulvis  antimonialis. 

Antimony  is  susceptible  of  combining  -with 
all  metals.  It  makes  them  very  brittle.  The 
principal  alloys  of  antimony  are  that  with  lead, 
employed  as  type  metal,  and  the  alloy  of  anti- 
mony and  tin,  used  for  plates  on  which  music 

is  engraved.  ,  ,   -it  -c 

It  lias  beeo  recently  suggested,  by  Mr.  ior- 


rest  of  Liverpool,  that  antimony  would  be  a 
good  substitute  for  lead  in  the  mauufactm-e  of 
white  paint.  He  considers  that  the  oxide  of 
antimony  is  usually  cheaper  than  white  lead, 
that  it  is  not  so  apt  to  lose  its  colour,  and  that 
an  equal  weight  of  paint  wll  spread  over  a 
much  larger  sm-face. 

Antunony  sells  at  the  present  tune  in  the 
London  market  at  44s.  to  OOs.  per  cwt. 

ANTI'PAROS,  a  small  island  m  the  Grecian 
Archipelago,  is  interesting  in  an  artistic  point 
of  view  for  the  exquisite  white  mai-ble  which 
it  yields.  Of  this  material  consists  the  famous 
grotto,  which  is  120  yai-ds  long,  113  wide,  and 
60  feet  high  ;  it  is  an  immense  ai'ch  of  white 
marble,  from  the  roof  of  which  depend  lai-ge 
stalactites,  10  feet  long  and  as  thick  as  a  man's 
waist,  with  festoons  and  leaves  of  the  same 
substance;  the  floor  is  rough  and  uneven,  with 
various  coloui-ed  crystals  and  stalagmites 
rismg  up  ;  and  ui  the  midst  is  one  20  feet  m 
diameter,  and  24  feet  liigh.  When  lighted  up, 
the  whole  presents  a  most  brilhant  and  mag- 
nificent scene,  but  the  smoke  from  the  torches 
of  the  numerous  risitors  has  somewhat  dmi- 
med  its  eS"ulgence.  . 

ANTI'PODES,  as  a  term  indicatmg  the  m- 
hahitants  on  two  exactly  opposite  pomts  on 
the  globe,  is  only  interesting  to  us  here  so  fai- 
as  it  concerns  climate.  Two  antipodal  pomts 
of  the  earth  have  the  same  number  of  degrees 
of  latitude,  one  north  and  the  other  south, 
unless  one  of  the  points  be  on  the  equator,  in 
wliich  case  the  antipodal  point  is  the  opposite 
point  of  the  equator.  Then  longitude  ditfei-s 
by  180°  or  12  hours,  if  we  reckon  longitude  all 
round  the  globe  ;  but  if  we  use  east  and  west 
longitude,  the  two  longitudes  must  together 
make  up  180°  or  12  hours,  one  east  and  the 
other  west.  We  here  insert,  in  opposite  co- 
lumns, the  names  of  a  few  places  winch  are 

nearly  antipodal.  ,  e  e 

f  Antipodes  Island,  S.b.  ot 
London  .   .    |     j^t^^^  Zealand. 

Nankin    .    .    •  Buenos  Ayres. 
Bermudas    .    .  Swan  River. 
Quito  ....  Middle  of  Sumatra. 
Azores     .    .    •  Botany  Bay. 
Antipodal  places  have  the  same  chmate,  so 
far  as  that  depends  merely  on  latitude ;  but  have 
aU  the  seasons,  days  and  nights  completely  re- 
versed   Thus,  noon  of  the  longest  day  at  the 
Bermudas  is  midnight  of  the  shortest  day  at 
the  Swan  River.  The  remark  as  to  the  seasons 
of  course  does  not  apply  to  antipodal  places  on 

the  equator. 

ANTIQUES.  This  term  properly  reiers  to 
works  of  Grecian  art  in  sculptiu-e,  bas-rehef, 
engraving  of  gems,  medals,  &o.  As  these  arts 
flom-ished  iu  the  states  of  Greece,  and  ftlso 
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iler  the  Roman  Empire  (though  most  pro- 
ly  they  were  always  successfully  cultivated 
L'riy  by  Greeks),  it  is  not  possible  to  lincl 
.  precise  chronological  limits   that  shall 
ermine  whether  a  work  of  ai't  belongs  to 
•  anlique  or  not.    Still,  as  there  was  under 
■  Roman  Erapu-e  a  great  and  progressive 
i  rioration  in  the  aild  above  alluded  to,  until 
more  recent  tunes  they  have  been  again 
uproved,  it  is  cleai'  that  many  works  of  con- 
lorable  antiqmty  cannot  be  classed  under 
head  of  aniiques;  for  by  the  term  antiques 
imderstand,  in  general,  works  that  have 
-ided  merit,  and  may  sei-ve  as  models  for 
itation ;  or  they  ai-e  at  least  works  of  art 
t  serve  to  illustrate  and  explain  those 
ient  authors  whose  mitings,  by  common 
:i3ent,  ai'e  allowed  to  be  desei-ving  of  study. 
ANTIRRHI'NUM.  [Oils.] 
ANTIS.    A  portico  is  said  to  be  in  aiilis 
lea  columns  stand  in  a  line,  in  front,  ^vita 
ant£e  or  projecting  ends  of  tlie  side  walls 
rhe  temple  or  other  building.    There  is  a 
d  example  of  the  portico  in  antis  in  North 
iiley  Street,  London,  which  forms  the  en- 
Mce  to  an  episcopal  chapel. 
V  XTISCORBUTICS,  the  remedies,  real  or 
ited,  against  scurvy.    Sea-scurvy  formerly 
.  ailed  in  a  very  extensive  degree.  Com- 
lore  Anson,  in  the  com-se  of  his  voyage 
ud  the  world,  lost  above  four-fifths  of  his 
1,  and  when  lie  arrived  at  Juan  Fernandez, 
lie  200  men  then  sm'viving,  eight  only  were 
.ible  of  duly.  An  entu-e  crew  has  sometimes 
-■a  a  victim  to  it,  and  the  ship  been  left 
!OUt  a  single  hand  to  guide  it  through  the 
'-■rs.    This  happened  in  the  case  of  the 
uish  ship  Oritlamma,  in  which  the  whole 
.  perished,  and  in  this  state  she  was  dis- 
ered  with  the  dead  hoches  on  board. 
Tlie  causes  of  this  disease  appeal-  to  be  ex- 
ure  to  a  cold  and  damp  atmosphere,  exces- 
j  fatigue,  badly  ventilated  sleeping  apai-t- 
ents,  and  intemperance  ;  but  none  of  these 
-.uses  singly,  nor  indeed  all  of  them  com- 
ned,  are  adequate  to  produce  scur\7,  unas- 
3ted  by  some  specific  cause,  which  cause  is 
be  found  in  the  diet.    The  cUot  of  seamen 
iruig  long  voyages  was  formerly  merely 
Ited  meat  and  biscuit ;  fresh  animal  food  or 
cent  vegetables  formed  no  part  of  it.  It  was 
io  often  deficient  in  quantity. 
Fresh  vegetables,  vegetable  substances,  or 
tides  prepared  from  them,  constitute  the 
tiacorbutks,  or  means  of  preventing  and 
ring  sea-scurvy;  but  they  are  not  all  of  equal 
lue,  some  far  surpassing  others  in  eihcacy. 
le  lemon  is  the  most  valuable  of  all.  It  may 
I  used  in  various  ways  ;  the  best  is  in  tliu 
na  of  the  fresh  fruit,  sucked  by  the  patieut; 


but  in  the  absence  of  this,  lemon-juice  may  be 
employed,  and  this  is  the  usual  mode  in  the 
naval  practice.  A  quantity  of  it,  having  a 
tenih-iiai't  of  spuit  of  wine  added  to  preserve 
it,  are  supplied  to  each  ship,  and  in  about  a 
fortnight  after  leaving  port  its  use  is  begun  ; 
each  sailor  is  allowed  one  ounce  of  it  and  one 
oimce  and  a  half  of  sugar  to  mix  with  the 
grog,  or  in  many  instances  mth  ^vine,  a  stated 
quantity  of  which  is  granted  in  lieu  of  a  cer- 
tain quantity  of  spuits,  which  is  withdrawn. 
This  has  the  efi'ect  of  almost  invaiiably  pre- 
venting scm'vy  affecting  any  of  the  crew.  The 
recent  admu-alty  orders  (1850)  tend  to  lessen 
the  use  of  grog  and  to  increase  that  of  lemon- 
jiuce. 

In  addition  to  the  lemon-juice,  ships  in- 
tended to  be  sent  on  long  voyages  ai-e  sup- 
jalied  A\ith  animal  food,  so  prepared  as  to  be 
almost  as  fresh  at  the  end  of  six  years  as  if 
it  had  been  killed  but  a  few  days  and  dressed 
the  day  previous  to  its  being  used.  This 
valuable  discovery,  which  tends  so  greatly  to 
lessen  the  inconvenience  of  a  sea-life,  as  well 
as  to  secure  the  health  of  those  devoted  to 
it,  was  made  by  Mr.  Appert. 
ANTISEPTICS,  are  the  means  of  preventing 
those  changes  in  organized  matter  which  are 
comprehended  under  the  term  putrefaction. 

All  organized  substances  do  not  putrefy 
with  equal  rapidity,  nor  under  all  circum- 
stances. Decomposition  goes  on  fastest  in 
substances  which  contain  nitrogen,  and  most 
slowly  in  substances  which  contain  carbon; 
hence  animal  matters  putrefy  quickly  ;  vege- 
table, especially  of  a  woody  texture,  gradually. 
The  conditions  necessary  for  putrefaction  to 
take  place  are,  the  presence  of  aii-,  of  a  certain 
temperatm-e,  and  moisture.  If  any  one  of 
these  be  excluded,  the  process  is  prevented. 
The  moisture  may  either  he  external,  or  it 
may  be  the  fluids  of  the  body  itself.  The 
bulk  of  the  animal  frame  is  made  up  of  fluids, 
-which  must  either  be  dissipated  by  heat,  ab- 
stracted by  some  chemical  process,  or  ren- 
dered solid  by  a  very  low  temperature,  if  we 
TOsh  to  preserve  any  animal  substai:ce  in  the 
state  most  near  that  of  its  natural  constitution. 

The  modes  of  preserving  food  are  either 
natural  or  artificial.  The  natm-al  modes 
comprehend  those  which  effect  this  end  by 
abstracting  or  excluding  one  or  more  of  the 
chief  agents, — heat,  moisture  and  air;  the 
artificial  comprehend  those  methods  of  pre- 
pai-ation  or  mixture  which  produce  some  cho- 
mical  change  in  the  substance. 

1st.  Abstraction  of  heat.  The  presence  of 
heat  is  essential  to  the  exertion  of  those  che- 
mical affmities  which  take  place  dm-ing  decom- 
position, or  constitute  the  process ;  abatraoting  ' 
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it  therefore  checks  or  suspends  them.  Most 
articles  of  food  keep  better  in  cold  than  in  warm 
weather.  When  the  heat  has  been  so  com- 
pletely abstracted  that  the  juices  are  frozen, 
i.e.  become  solid,  the  preservation  of  the  sub- 
stance is  more  effectually  ^^'^^'^'^f^^^'J^: 
deed  they  may  thus  be  preserved  for  many 
years,  perhaps  ages. 

^  On  this  principle  the  Eussmns  preserve 
then-  poultry,  which  they  IdU  m  October,  and 
pack  in  tubs  with  layers  of  snow  between. 
The  markets  of  St.  Petersburg  are  supphed 
vyith  veal  brought  from  a  great  distance  in  tins 
state,  as  weU  as  with  whole  hogs,  sheep,  and 
fish.  The  Canadians  preserve  theu'  provisions 

in  the  same  way.  _  .  

A  precaution  is  necessary  m  thawmg  thena ; 
for  this  end,  they  should  always  be  put  into 
cold  water  first.  Indeed,  in  the  case  of  persons 
buried  in  the  snow,  recovery  is  much  more 
likely  to  be  brought  about  by  plungmg  the 
individual  into  cold  water,  than  by  placmg  him 
in  a  warm  bed.  , 

This  method  of  preservmg  food  is  not 
applicable  to  vegetables,  but  when  these  are 
fiozen  they  should  also  be  first  put  mto  cold 

^tmi.  The  abstraction  of  moistm-e  by  heat 
is  employed  in  cbying  fish  and  other  anima 
substances,  as  beef,  bacon,  &c    though  m 
these  the  rapid  tendency  to  putrefaction  makes 
the  employment  of  a  certain  quantity  ot  salt, 
&c.,  necessary,  along  with  the  Arjing,  un  ess 
the  process  be  canied  on  with  great  rapidity, 
which  may  be  effected  by  a  high  temperature 
IJa  free  circulation  of  ah:.    Hence  m  many 
;iaces,  where  turf  or  wood  is  burnt,  hams  are 
hun-  within  the  wide  kitchen  chunney.  Di>- 
Sa.  is  also  employed  for  the  preseiwation  of 
vegetable  substances,  such  as  gram,  hay,  6^o. 
Uis  by  this  means  that  botamsts  preserve 
plants  to  form  a  hortus  siccus,  or  herbarium, 
and  many  plants  are  thus  preserved  for  medi- 
cafuTe,  but  for  this  purpose  a  high  tmpera- 
Sre  should  never  be  applied,  as  it  dissipates 
then- active  pnnciples.  p 

3rd  The  exclusion  of  sources  of  oxygen 
gas  constitutes  another  means  of  preventing 
or  checldng  putrefaction;  and  as  the  atmos- 
pheric air  is  the  most  common  soui-ce  of 
oxygen,  we  shaU  hmit  our  remarks  to  the 
Ss  of  excluding  it.    The  eifect  of  such 
Sdu  ion  is  very  great.    Reaumur  varnished 
some  eggs,  and  found  that  at  the  end  of  t^  o 
ve^s  the;  were  yet  capable  of  producmg 
IhZLL  ;  and  Bomarc  mentions  an  instance 
V,  rl  three  eggs  were  inclosed  withm  the 
^alTs  of^  cUT  in  the  Milanese,  and  when 
found  at  the  end  of  300  years,  tl^oy  had  no 
OS  Iheir  flavour.    Lime-water  is  the  best 


medium  in  which  to  place  eggs  for  long  keep- 
ing.  But  more  valuable  ai-ticles  than  eggs  are 
preserved  by  this  means  ;  and  m  a  condition 
neai-ly  equal  to  their  fresh  state.   We  aUude 
to  the  method  of  preservmg  animal  food  and 
vegetables,  promulgated  by  M.  Appert.  This 
consists  m  boilmg  the  ai-ticles  (if  meat,  the 
bones  must  be  first  taken  out)  to  neai-ly  as 
great  a  degree  as  if  mtended  for  munediate 
consumption;  they  are  then  put  into  jars  or 
tin  canisters,  which  must  be  completely  fiUed 
with  a  broth  or  jeUy  prepared  from  portions 
of  the  same  meat.    The  jars  are  then  corked 
and  covered  with  a  luting,  and  the  canisters 
cai-efuUy  soldered  down.    After  this,  they  are 
placed  in  a  boUer  of  cold  water,  to  which 
heat  is  apphed  tiU  the  water  boils,  and  the 
boiling  of  which  is  contmued  for  an  hour;  the 
fire  must  then  be  mstantly  extinguished,  and 
the  water  soon  drawn  off,  but  the  boiler  must 
not  be  uncovered,  or  the  botties  taken  out,  for 
one  or  two  hom-s  after.  By  this  method  meat 
has  been  kept  sound  and  well-flavoured  for 
six  years  and  upwai-ds,  and  has  been  sent  to 
all  pai-ts  of  the  globe.    The  process  of  ex- 
hausting the  ak  from  the  vessel  which  con- 
tarns  the  substance  to  be  preserved,  and  then 
effectuaUy  excluding  the  atmosphere  is  a  me- 
thod now  frequently  used.  _ 

A  simpler  method  of  preservmg  ammal  food 
for  sea-stores  is  the  followmg  :-the  meat  is 
cut  into  slices  of  fom-  to  eight  ounces,  steeped 
for  five  minutes  m  a  vessel  of  boihng  water, 
and  dried  on  a  network  at  a  temperatiire  ot 
about  120°  Fahrenheit.  The  liqmd  or  soup 
formed  by  steepmg  the  meat  is  next  evapo- 
rated to  the  state  of  a  thick  varnish,  to  which 
a  Uttie  spice  is  added.  The  dry  pieces  of  meat 
are  dipped  into  this  gravy,  and  dried  agam; 
and  this  dipping  and  drymg  ai-e  repeated  two 
or  three  tunes.  The  meat  will  m  this  di-y 
state  remain  good  for  a  yeax  or  two  ;  and  must 
then  be  cooked  in  the  usual  way  by  boilmg, 

&c  ' 
The  natm-al  methods  of  preservmg  organized  ; 

substances  are  few  and  shnple  :  the  aitificial  , 
more  numerous,  as  weU  as  more  complex 
They  consist  either  in  causing  such  changes  i 
in  the  elementai-y  constitution  of  a  body  as 
shall  form  a  new  and  less  destructible  article,  : 
or^n  introducing  some  additional  prmciple  | 
which  shah  hinder  tiie  exercise  of  the  natural  I 
tendency  of  the  substance  to  decomposition.  : 
The  first  set  of  means  constitute  the  various , 
kinds  of  fermentation,  with  respect  to  whicUl 
we  may  remark,  that  the  products  of  them  are: 
not  only  little  disposed  to  undergo  decompo- 
sition, but  have  also  a  powerful  eflect  in  pre- 
venting other  substances  from  undergomg  it, 
the  most  remarkable  of  tiiese  arc  acetic 
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\inegai-,  and  alcohol.  The  formation  of 
;ar,  another  product  of  fermentation,  is  a 
.\  erful  means  of  preserving  fruits,  in  which 
s  formed  spontaneously,  or  to  which  it  is 
i-wnrds  added.  The  addition  of  sugai-  is 
ictised  in  forming  syrups,  jelUes,  and  pre- 
.  \"es. 

Those  pai-ts  of  plants  which  contain  much 
iibon  last  the  longest.  In  trees  cut  down 
ad  exposed  to  air  and  moisture,  the  bark, 
hich  contains  most  cai-bon,  endures  after  the 
3st  has  perished.  The  seed  also  contains 
inch  cai-bon,  and  when  seeds  are  sent  from 
ndia  to  England  they  are  always  wrapped  in 
ecently  prepared  charcoal.  When  stakes  or 
lies  of  wood  ai-e  to  he  driven  into  the  beds 
f  rivers  or  mai-shes,  they  are  pre%'iously 
han-ed;  and  to  preserve  water  sent  to  sea, 
le  inner  side  of  the  cask  is  also  charred. 

There  ai-e  many  substances  which  when 
:lded  to  animal  matter  prevent  for  a  longer 
L-  shorter  time  their  decomposition,  such  as 
iltpetre  (niti-ate  of  potass),  and  common  salt 
chloride  of  sodium),  which  last  is  supposed 
1  act  by  absb-acting  the  elements  of  water ; 
;rtain  it  is  that  meat  is  rendered  by  salting 
mch  drier,  harder,  less  easily  digested,  and 
msequently  less  nourishing.  Many  ai-oma- 
c  substances  have  a  similar  power  of  pre- 
;nting  putrefaction  for  a  time.  They  were 
vtensively  employed  in  embalming  in  ancient 
i  well  as  modern  times,  as  the  Egyptian 
ummies  prove.  Oils  and  resinous  substances 
ng  resist  putrefaction,  and  preserve  other 
ibstances  from  it;  bitumen,  naphtha,  and 
npjTeumatic  oUs,  are  examples  of  this.  Eus- 
a  leather,  which  is  cbessed  with  the  empy- 
■umatic  oU  of  the  bii-ch,  not  only  does  not 
;come  mouldy,  but  also  preserves  the  books 
Inch  ai-e  bound  with  it.  The  process  of  de- 
imposition  is  gi-eatly  hastened  by  the  agency 

■  fungi,  such  as  those  which  cause  mouldiness, 
id  the  more  formidable  destroyers  which 
;casion  the  diy-rot.  The  fungi  which  cause 
oulcUness  are  generally  prevented  from  de- 
."loping  themselves  by  the  presence  of  some 
•omatic  oil;  and  the  others  which  occasion 
le  dry-rot  in  timber,  may  be  prevented  from 
ivelopmg  themselves  by  the  process  invented 

■  the  late  Mr.  Kyan.  [Dky-Eot.] 
ANTONIXE  COLUMN,  aloftypiUar  which 
ands  m  the  middle  of  one  of  the  principal 
(uares  of  the  city  of  Eome.  It  was  raised 
'  the  senate  in  honour  of  the  Emperor  Mar- 
is Aurelms  Antoninus,  and  in  memory  of  his 
ctory  over  tlie  Marcomanni  and  other  Ger- 
man tnbes.    The  shaft  of  the  piUar  is  13  feet 

mch  m  diameter  at  the  bottom,  and  one  foot 
•^s  at  the  top  ;  its  height,  including  the 
:!clestal  and  capital,  is  130  feet,  of  which  13 
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are  under  ground ;  and  the  statue  on  the  top 
and  its  pedestal  ai-e27J  feet  more,maldng  the 
whole  height  163J  feet.  The  capital  is  Doric. 
The  shaft  is  made  of  twenty-eight  blocks  of 
white  maa-ble.  A  spiral  staircase  of  190  steps 
is  cut  through  the  interior  of  the  marble,  and 
leads  to  the  galleiy  on  the  top,  which  is  sur- 
rounded by  a  balustrade.  The  exterior  of  the 
shaft  is  covered  with  bassi-rihevi  placed  in 
a  spu-al  line  around,  which  repi-esent  the  vic- 
tories of  Marcus  AureUus  over  the  Marco- 
manni and  other  hostile  nations.  The  style 
and  execution  of  these  sculptm-es  are  inferior 
to  those  of  the  Trajan  pillar,  which  the  artists 
evidently  pui-posed  to  imitate. 

ANTONINUS,  WALL  OE.    This  was  an 
entrenchment  raised  by  the  Eomans  across 
the  north  of  Britain  under  the  direction  of 
LoUius  Urbicus,  legate  of  Antoninus  Pius, 
about  A.D.  140,  and  is  supposed  to  have  con- 
nected a  hne  of  forts  erected  by  Agricola,  a.d. 
80.  Julius  CapitoHnus,  the  only  ancient  writer 
who  mentions  this  rampart,  calls  it  a  turf  wall 
{murus  cespititius).    The  work  was  composed 
of  a  ditch,  a  rampart  with  its  parapet,  made  of 
materials  taken  from  the  ditch,  and  a  military 
way  running  along  the  whole  line  of  the  en- 
trenchment at  the  distance  of  a  few  yards  on 
the  south  side.    It  extended  from  Dunglass 
Castle  on  the  Clyde  to  the  heights  above  Caer 
Eidden  Kirk,  a  Uttle  beyond  the  river  Avon  on 
the  Frith  of  Eorth,  or  probably  to  Blackness 
Castle  two  miles  farther  on,  though  it  cannot 
now  be  traced  so  far.    In  its  course  ai-e  nine- 
teen forts,  the  eighteen  distances  between 
which  amount  to  63,980  yards,  or  36  English 
miles,  and  the  mean  distance  from  station  to 
station  is  355.1=  yards,  or  rather  more  than  two 
EngUsh  miles.    In  the  position  of  the  forts, 
the  Eomans  chose  a  high  and  commanding 
situation  from  whence  the  country  could  be 
discovered  to  a  considerable  distance,  con- 
triving, as  far  as  circumstances  would  permit, 
that  a  river,  morass,  or  some  diflBcult  ground 
should  form  an  obstruction  to  any  approach 
from  the  front.    Forts  were  also  placed  upon 
the  passages  of  those  rivers  which  crossed  the 
general  chain  of  communication.    From  in- 
scriptions discovered  in  Scotland,  it  appears 
that  the  entrenchment  was  made  by  the  second 
legion,  by  vexillations  of  the  sixth  and  the 
twentieth  legion,  and  the  first  cohort  of  the 
Tungri.    A  very  considerable  portion  of  the 
entrenchment  may  still  be  traced.    The  mo- 
dern name  is  Grimes  Dyke. 

ANTEIM,  is  one  of  the  chief  flax-spinning 
and  linen -weaving  counties  of  Ireland.  It 
contains  the  flourishing  towns  of  Belfast  (the 
head-quai-tcrs  of  this  department  of  industiy) ; 
Antrim  town,  with  its  smiling  blench-greens 
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in  the  vicinity  ;  Ballymena  and  Lisburn,  and 
several  other  to^vns  which  present  a  marked 
exception  to  the  poverty  of  most  other  pai-ts 
of  Ireland. 

ANTWERP,  one  of  the  nine  provinces  of 
the  Ivingdom  of  Belgium,  is  distinguished  in 
an  agricultural  point  of  view  for  the  district 
called  tlie  poldurs,  which  extends  along  the 
Schelde,  from  the  neighbourhood  of  Antwerp 
city  to  Zantvliet ;  it  was  oiiginally  a  marsh 
which  was  flooded  by  every  tide,  its  surface 
being  lower  than  the  level  of  the  river  at  high 
•water.  Dykes  having  been  built  to  keep  off 
the  tide,  the  surface  of  the  mai-sh  was  drained 
by  means  of  water-wheels  turned  by  windmills, 
and  what  was  before  an  unhealthy  swamp  was 
changed  into  the  richest  pasture  and  ai-able 
land.  The  city  of  Antwerp  has  a  large  com- 
merce, and  fine  docks  and  quays  to  accommo- 
date it.  The  new  quay  and  the  great  basin  were 
begun  by  Bonaparte,  and  were  part  of  the  plan 
by  which  he  intended  to  make  this  city  a  great 
naval  station.  The  area  of  the  great  basin  is 
17  acres,  and  of  the  small  one  7  acres.  Qn 
each  side  of  the  great  basin  are  two  careening 
docks,  made  during  the  empire  of  Napoleon 
for  repairing  the  ships  of  war  constructed 
here. 

AntweiTD  is  the  principal  seat  of  the  silk 
manufactures  of  Belgium,  and  is  especially 
famous  for  its  black  silks  and  velvets.  It  has 
large  manufactures  of  cotton,  hnen,  lace,  car- 
pets, hats,  cutlery,  and  surgical  instruments ; 
there  is  also  a  bleaching  establishment  which 
is  worked  by  steam,  several  sugar  refineries, 
and  other  establishments  common  in  large 
towns.  It  contains  a  great  military  arsenal, 
doekyaa-ds,  and  an  extensive  rope-walk.  The 
impoi'ts  consist  principally  of  coflee,  sugai-, 
and  other  colonial  products,  cotton  stuffs,  and 
other  manufactm-ed  goods,  corn,  raw  cotton, 
leather,  timber,  tobacco,  wool,  dyestuffs,  salt, 
wines,  fruits,  &c.  The  exports  consist  chiefly 
of  flax,  cotton  and  Hncn  manufactures,  refined 
sugar-,  glass,  zinc,  oak-bai-k,  grain  and  seeds, 
lace,  &c. 

ANVIL.  The  anvil  on  which  the  swarthy 
smith  pm-sues  his  labours  is  usually  made  of 
iron  and  faced  with  steel.  It  is  made  of  seven 
pieces,  forged  separately,  and  welded  together 
into  form.  These  pieces  ai'e  the  coi'e  or  body, 
four  cornev  pieces  which  serve  to  enlai'go  the 
base,  a  projecting  end  with  a  square  hole,  and 
a  beak  or  horizontal  cone.  The  Aveldiug  of 
these  pieces  together  requires  good  w-orkman- 
ship.  Tlie  steel  facing  is  welded  upon  the 
iron  in  a  similar  way. 

The  size,  the  shape,  and  the  finish  of  an 
anvil  depend  upon  the  use  to  which  it  is  ap- 
plied,  Tbose  wsiecl  b^-  watchmakws  and  jew- 


ellers are  small  and  delicate.  Perhaps  tlie 
largest  anvil  in  the  world  is  that  which  is 
placed  beneath  the  ponderous  Nasmylh's  hum- 
mer at  Sir  John  Guest's  Dowlais  Iron  Works, 
Merthyr  Tydvil ;  it  weighs  30  tons,  and  was 
cast  in  one  piece  !  The  foundation  prepared 
for  it  was  of  vast  depth  and  strength. 

ANZIN,  a  village  in  the  neighbourhood  of 
Valenciennes,  in  the  department  of  Nord,  is 
the  seat  of  the  most  extensive  colheries  in 
France.  The  pits  amount  to  forty  altogether, 
some  of  which  ai'e  more  than  1400  feet  deep. 
The  coal  bums  fiei-cely,  and  is  in  demand  for 
puiposes  which  require  an  intense  flame  ;  to 
this  circumstance  perhaps  may  be  asciibed 
the  establishment  of  glass-works  and  manu- 
factories at  Anzin.  The  number  of  persons 
employed  in  the  mines  amounts  to  10,000,  and 
the  annual  produce  is  about  200,000  tons. 

A'PATITE,  a  mineral  substance  crystallized 
in  the  regular  six-sided  prism,  usually  termi- 
nated by  a  tinincated  six-sided  pyramid.  It 
has  usually  a  yellowish  green  tint,  and  is  trans- 
lucent. In  hardness  it  ranks  above  fluor-spar, 
and  below  feld  sijai*.  It  is  a  compound  of 
phosphate  of  lime  \vith  fluoride  of  calcium.  It 
principally  occurs  in  the  primitive  rocks,  and 
is  found  in  the  tin  mines  of  St.Michael's  Mount, 
Cornwall ;  in  those  of  Bohemia  and  Saxony ; 
and  in  mineral  beds  met  with  in  Estremadura 
in  Spain. 

APENNINES,  the  great  mountain-system  of 
Italy,  are  not  so  rich  in  mineral  produce  as 
many  other  mountain  chains.  The  chief  among 
them,  perhaps,  are  the  celebrated  marble  quar- 
ries of  Garrai'a  and  the  pumice  of  Vesurius. 
Thei'e  is  also  the  peculiar  stone  called  traver- 
lino,  which  is  a  deposit  from  water  holding 
cai'bonate  of  lime  in  solution,  hy  means  of  the 
carbonic  acid  which  is  common  in  spring 
waters ;  by  exposure  to  air  the  carbonic  acid 
escapes,  and  the  cai-bonate  of  lime  is  deposited  ; 
such  springs  abound  in  many  parts  of  central 
Italy  within  the  volcanic  region.  There  are 
vast  deposits  of  this  travertino,  which  is  used 
for  building  pm^oses. 

APHIS.  Tlio  genus  of  insects  called  by 
this  name  is  a  great  torment  to  the  fanner. 
These  insects  sometimes  make  sad  havoc  with 
the  Cabbage,  the  Hor,  and  the  Tornip,  as  the 
reader  will  find  noticed. 

APIARY,  a  place  for  keeping  bee-hives,  is ; 
usually  shielded  from  wind,  but  authorities 
difler  much  as  to  the  best  direction  in  which  it 
can  be  placed.  [BEE-Hrs'E.] 

APIIN,  the  pecuhai-  principle  of  pai'sley, 
obtained  from  it  by  solution  in  water.  It  iU 
nearly  insoluble  in  cold  water  and  alcoliol,  but 
soluble  in  either  when  heated ;  soluble  in  the 
alkalies,  in  lime  water,  jji  sulphuric  acid,  an4 
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,  muriatic  acid.  Many  of  its  solutions  assume 
:elatinous  state. 
APIUM.  [Celery.] 

APLANATIC  LENS,  is  a  lens -which  should 
e  capable  of  so  refracting  all  the  rays  which, 
■  verging  from  or  converging  to  any  one  point 
1  the  axis,  are  incident  upon  it,  that  after 
eing  transmitted  through  it  they  may  con 
erge  to  or  diverge  from  one  other  point  in  the 
arae  axis. 

A  spherical  lens  cannot,  -when  formed  of  any 
:nown  media,  he  made  strictly  aplanatic;  and 
1 1-ia-ving  been  found  impossible  hitherto  to 
■xecute  lenses  with  surfaces  produced  by  the 
•evolutions  of  conic  sections,  mathematicians 
lave  investigated  expressions  for  the  form 
mder  which,  with  a  given  refractive  index,  the 
ibeiTation  of  the  focus  shall  be  a  minimum.  _ 

A  few  details,  illustrative  of  the  aplanatic 
inahty  in  lenses  -will  he  met  with  vmder  Mi- 

EOSCOPE  ;  TELESCOrE. 

APOLLO  BELVEDE'KE,  a  celebrated 
tatue  of  Apollo,  found  at  Capo  d'Anzo,  in  the 
uins  of  ancient  Antium,  about  32  miles  from 
lome,  towai-ds  the  end  of  the  fifteenth  century, 
t  -was  purchased  by  Pope  Julius  II.,  before 
lis  elevation  to  the  pontificate;  and  was  placed 
ly  Mm  in  the  Bcilvedere  of  the  Vatican,  whence 
t  derives  its  present  name.    It  has  been  said 
o  be  the  work  of  Agasius  the  Ephesian,  but 
1)  certain  indications  of  the  sculptor  are  to 
traced.    But  it  is  now  pretty  weU  proved 
■  t  it  was  made  under  the  emperors,  and 
'bably  by  the  order  of  Nero  himself. 

APOLLO'NICON,  the  name  given  to  a 
•liamber  organ  of  vast  power,  suppUed  mth 
50th  keys  and  barrels,  bmlt  by  Messrs.  Flight 
aid  Robson,  of  St.  Martin's  Lane,  London, 
iud  first  exhibited  by  them  at  their  manufac- 

ry,  in  1817.    It  has  1,900  pipes,  the  laa-gest 

t  feet  in  length,  and  1  foot  11  inches  in 
ipertuve,  sounding  the  G,  two  octaves  below 
lie  first  line  of  the  base,  the  highest  gi-ving 
ihe  Ain  altissimo,  two  octaves  above  the  second 
-pace  in  the  treble.  The  number  of  stops  is 
45,  and  these  in  their  combinations  afford  very 

lod  imitations  of  the  various  -wind  instruments 
cd  in  an  orchestra.  As  a  self-playing  instru- 

icnt,  the  apollonicon  is  provided  with  two 
r  ivolving  cylinders,  studded  like  that  of  a 
Ijarrel  organ.  As  a  keyed  instrument,  it  has 
live  key-boards,  of  which  the  lai-gest  comprises 
five  octaves.  The  swell,  the  compound  pedals, 
id  all  the  accessory  arrangements,  are  on  a 
very  complex  scale. 

APO'PHYGE,  a  term  applied  by  architects 
•  generally  to  a  concave  surface  lying  between 
or  connecting  two  flat  surfaces  not  in  the  same 
plane,  and  particularly  to  a  slight  concavity 
>  which  is  almost  invariably  found  to  terminate 


the  shaft  of  an  Ionic  or  Corinthian  column 
both  above  and  below.  The  more  famiUar 
Enghsh  term  for  the  same  thing  is,  the  escape; 
and  in  French,  the  apophyge  is  termed  the 
conge. 

APOTHECARIES'  WARES.  Under  this 
designation  the  Customs'  department  give  an 
entry  of  the  quantity  and  value  of  the  drugs 
and  chemicals  exported  from  England  to  our 
Colonies  annually.  These  quantities  and 
values  are  larger  than  many  persons  would 
suppose.  They  amounted  in  IHiO  to  22,091 
cwt.,  valued  at  116,540/.  The  East  Indies  and 
New  South  Wales  were  the  chief  places  of 
destination. 

APOTHECARIES'  WEIGHTS  AND 
MEASURES.  In  buying  and  selling  medi- 
cines wholesale,  avoirdupois  weight  is  em. 
ployed;  but  in  dispensing  medicines  the  pound 
troy  is  divided  into  ounces,  the  ounce  into 
8  di-ams  or  drachms,  the  dram  into  3  scruples, 
and  the  scruple  into  20  grains. 

The  late  Dr.  Young  calculated,  that  the  re- 
lations which  exist  between  apothecaries' 
weight  in  England  and  other  countries  are  as 
follow  :  —  1000  EngUsh  grains  equal  1 125 
Austrian,  989  Dutch,  981  French,  078  Hano- 
verian, 958  German,  956  Bernese,  955  Swe- 
dish, 925  Spanish,  909  Roman,  864  Portuguese, 
860  Neapohtan,  850  Genoese,  824  Piedmon- 
tese,  809  Venetian. 

Apothecaries' measure  is  as  follows  : — 

00  minims  one  dram ;  8  drams  one  ounce ; 
20  ounces  one  pint.  A  minim  of  water  is 
almost  exactly  one  drop ;  and  a  fluid  ounce 
of  pure  water  is  almost  exactly  equal  to  an 
ordinary  ounce  Aveight ;  but  this  is  not  the 
case  yfith.  Hquids  either  heavier  or  lighter  than 
water. 

APPALACHIAN  MOUNTAINS.  This 
important  North  American  mountain  chain  is 
chiefly  valuable  in  an  economical  point  of 
vieAV  for  its  beds  of  coal.  In  Pennsylvania 
there  is  avast  deposit  of  coal,  associated  -wi:h 
sandstones  and  slates.  The  coal  seems  to  be 
of  that  quality  which  in  Britain  is  generally 
called  blind  coal  or  anthracite.  One  of  these 
coal-fields,  in  the  valley  of  Wyoming,  is  60 
miles  long  by  5  broad ;  a  second  is  in  the 
valley  of  the  Lehigh  river  ;  and  others  on  the 
Schuylldll,  the  Susquehanna,  and  the  Lacka- 
wanna. Besides  these  beds  of  anthracite  coal, 
there  are  beds  of  bituminous  coal  high  up  in 
the  Alleghanies  of  Ohio. 

Natural  springs,  extremely  rich  in  salt,  are 
found  all  along  the  western  slope  of  the  Ap- 
palachian system;  and  from  Onondago,  in 
New  York,  to  the  southern  termination  of  tho 
mountain  system,  wherevet  the  ertrth  has 

1  been  penetrated  to  any  considerable  depth, 


107 


APPAREL. 


APPLE. 


1G8 


salt  water  has  been  found ;  in  some  places, 
where  the  horing  was  from  300  to  400  feet, 
the  water  rushed  up  with  so  much  force,  as  to 
rise  like  a  fountiiin  several  feet  above  the  sm'- 
face  of  the  groimd.  Among  the  mineral  pro- 
ducts are  iron,  lead,  and  gold;  but  not  in 
large  quantity.  The  trees  growing  on  and 
near  the  mountains  are  the  oak,  the  pine,  the 
hickory,  the  sugar  and  other  maples,  the  AVey- 
mouth  pine,  the  hemlock  spruce,  the  lam-el, 
tlie  magnoha,  the  liriodendron,  and  many 
others. 

APPAREL.  In  the  exports  of  British  and 
Irish  manufactures,  numberless  small,  articles 
ai-e  grouped  together  by  the  Customs'  autho- 
rities under  the  heading  Aj)ii(trel,  Slops,  and 
Haberdashery.  The  value  of  this  Apparel,  &c., 
exported  m  1848,  amounted  to  the  large  sum 
of  1,512,271/.  Our  best  customer  was  the 
United  States  (328,705/.),  then  Austi'aha 
(  308,765/.),  next  British  North  Ameiica 
(211,889/.)  then  the  West  Indies  (143,240/.), 
the  East  Indies  (115,487/.),  and  the  Cape  of 
Good  Hope  (103,422/.) 

In  1849  the  exports  of  apparel,  &c.,  to  oui' 
o™  Colonies  alone  amounted  to  1,180,832/. 

APPENZELL,  one  of  the  twenty-two  Smss 
cantons,  is  worthy  of  om'  notice  in  respect  to 
its  industrial  features. 

Dr.  Bowring's  Report  on  the  manufactm-es 
of  Switzerland  presents  the  industry  of  Ap- 
penzel  in  an  interesting  point  of  view.  He 
says  that  the  cotton  and  Hnen  manufactures 
form  almost  the  entire  wealth  of  the  canton, 
pay  for  all  the  imposts,  and  keep  the  canton 
out  of  debt.    Hand-spinning,  both  of  hnen 
and  cotton,  had  been  linown  for  many  genera- 
tions ;  but  the  first  spinning-machine  m  Ap- 
penzel  was  put  up  in  1783.    Eor  many  years 
during  a  recent  period  England  exported 
about  a  million  lbs.  of  cotton  yarn  annually  to 
A'ppenzel ;  but  the  Swiss  are  now  settmg  up 
ef&cient  spinnmg  machines  for  themselves. 
The  factoiy  system,  however,  is  not  much 
acted  upon  ;  and  it  seems  therefore  probable 
that  England  wUl  continue  to  be  able  to  sup- 
yAj  yarn  cheaper  than  the  manufacturers  of 
Appcnzel  can  spin  it  for  themselves.  The 
persons  chiefly  employed  are  manufacturers, 
weavers,  and  emhroiderers.   The  manufacturer 
or  master  undertakes  the  entire  production  of 
the  woven  goods — in  some  cases  only  so  mucli 
as  he  and  his  family  can  weave ;  but  in  other 
cases  as  much  as  a  hundi-ed  other  persons 
can  assist  him  in  producing ;  they  sell  their 
goods  either  unbleached  to  the  traders  at 
home,  or  bleached  to  foreigners.  The  weavers 
are  employed  at  their  own  houses,  receiving 
yarn  from  the  manufacturers,  and  returning 
the  finished  goods.    Tlio  embroiderers  are 


women  and  young  lads  ;  the  merchants  buy " 
woven  muslins,  cause  a  pattern  to  be  stamped 
upon  them,  and  give  them  out  to  be  embroi- 
dered— an  employment  at  which  the  embroi- 
derers earn  about  eighteen  la-eutzers  (Oirf.) 
per  day. 

APPLE.  This  fruit,  which,  from  its  hardi- 
ness and  great  abundance,  combmed  vAih  its 
excellent  flavom-,  is  one  of  the  most  unportant 
productions  of  cold  chmates,  is,  in  its  ^^ild 
state,  the  austere  crab-apple  of  the  hedges. 

England  is  celebrated  for  the  excellence  of 
its  apples,  and  consequently  of  its  cider,  a 
beverage  Avhich  perhaps  acquires  its  liighest 
degree  of  excellence  in  Herefordshire  and 
the  neighbouring  counties.  [Cider.] 

For  cookimj,  the  best  kinds  of  apples  are  the 
following  :  —  for  summer  use,  the  Keswick 
Codhn  and  the  Hawthornden ;  for  autumn  the 
Wormsley  Pippin  and  the  Alfriston  :  for  win- 
ter and  spiing  the  Bedfordshii-e  Eoundhng, 
Dumelow's  Seedlmg,  Dr.  Harvey,  Brabant 
Bellefleiu-,  and  Gravenstein  ;  and  for  dryuig, 
the  Norfolk  Beaufin.  Of  all  these,  the  Gra- 
venstein, Alfriston,  and  Brabant  BeUefleur 
are  the  best. 

Of  dessert  apples,  the  vai-ieties  ai-e  endless ; 
but  by  far  the  greater  part  of  the  local  sorts 
and  of  those  commonly  cultivated,  is  of  only 
second-rate  quality.  The  finest  vaiietj'  of  all 
is  the  Cornish  GUliflower ;  no  other  equals 
this  ui  excellence,  but  it  is  unfortunately  a 
bad  beai-er.    Of  those  wliich  combine  produc- 
tiveness and  healthiness  ^vith  the  highest 
quality,  the  six  followmg  must  be  considered 
the  best:  — Golden  Harvey,  Old  Nonpareil, 
Hubbard's  Pearmam,  Ribston  Pippin,  Dutch 
Mignonne,  Com-t  of  Wick.    Finally,  the  best 
selection  that  could  be  made  for  a  small  gar- 
den, so  as  to  obtain  a  constant  succession  of 
fruit  from  the  earliest  to  the  latest  season, 
would  be  the  follo^ving,  which  are  enumerated 
in  their  order  of  ripening,  the  first  being  fit 
for  use  in  June,  and  the  last  keeping  till  the 
end  of  April:— White  Juneating,  Eai'ly  Red 
Mai-garet,  White  Astrachan,  Sugar-Loaf  Pip- 
pin, Borovitsky,  Oslin,  Summer  Golden  Pip- 
pin, Summer  'I'horle,  Duchess  of  Oldenburgh, 
Wormsley  Pippin,  Kerry  Pippin,  Yellow  lu- 
gesti-ie,  Gravenstein,  Autumn  Peannain,  Gol- 
den Reinette,  King  of  the  Pippins,  Ribston 
Pippin,  Fearn's  Pippin,  Court  of  Wick,  Golden 
Harvey,  Golden  Pippin,  Beach amwell,  Adam's 
Peannain,  Pennington's  Seedling,  Hughes's 
Golden  Pippin,  Cornish  Gilliflowcr,  Dutch 
Mignonne,  Reinette  du  Canada,  Syke-House 
Russet,  Braddick's  Nonpareil,  Old  Nonpareil, 
Court -Rendu  Plat,  Lamb-Abbey  Peannain, 
Newtown  Pippin. 

Many  different  methods  oi preserving  apples 
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0  been  recommended,  and  almost  eveiy 
(  .  has  some  favourite  plan  of  his  o\va.  A 
'  y  good  method  is  to  allow  the  fruits,  after 
ng  gathered,  to  lie  till  their  superfluous 
istui-e  has  evaporated,  which  is  what  is 
j  hnicaUy  called  'sweating  ;'  the  apples 
j  )uld  then  be  wped  quite  dry,  wi-apped  in 
i  sue  paper,  and  stowed  away  in  jai-s  or  chests 
i  pure  silver  sand  which  has  been  previously 
;  ed  in  an  oven.    They  should  always  be 
I  ;en  out  of  the  sand  a  few  days  before  they 
i  ?  wanted,  and  laid  in  dry  fern  or  some  such 
ji  bstance;  they  then  absorb  oxygen,  and  ac- 
,  :  lire  a  little  sweetness,  which  is  necessary 
,   iheir  perfection. 

! ;  Apples  ai-e  kept  in  good  condition  for  the 
.  Dudon  market  in  the  following  way.    A  cool 
;  iot  is  selected,  and  layers  ai-e  heaped  up — 
;  St  of  straw  or  paper,  and  then  of  apples, 
temately,  to  a  height  of  about  two  feet:  or 
. ;  e  alternate  layers  ai-e  placed  in  baskets,  and 
e  baskets  piled  one  on  another.    For  do- 
estic  pm-poses,  apples  may  be  preserved  by 
■'j  i-appuig  each  in  a  piece  of  clean  dry  paper, 
sj  acing  them  in  small  wide-mouthed  jai's  or 
)i|  oney-pots,  piUng  the  pots  one  on  another, 
I '  id  cementing  the  fissm'e  between  the  pots 
B  ith  a  paste  of  plaster  of  Pai-is.  The  pots  are 
!i  ept  in  a  cool  place ;  but  shortly  before  using, 
'I  16  apples  are  placed  in  a  warm  room  for  a 
i  ;\v  days.    Apples  may  also  be  preserved  by 
nmersing  them  in  bran :  each  apple  being 
epai'ated  from  the  rest  by  its  envelope  of 
Tan.    The  Americans  preserve  apples  for 
.vo  or  tlu'ee  years,  by  peeHng  them,  cutting 
hem  into  eighths,  taking  out  the  cores,  and 
lying  the  rest  in  the  sun  or  in  a  Iriln  until 
uite  hard ;  when  about  to  be  used,  the 
pples  are  exposed  for  a  few  mimites  to  the 
ction  of  boiUng  water. 

Apples  will  yield  sugar,  by  expressing  the 
xdce,  neutralising  the  acid  with  challc,  boiling, 
:larifying,  and  evaporating.  One  cwt.  of 
ipples  will  jicld  84  lbs.  of  juice,  from  which 
nay  be  obtained  12  lbs.  of  crude  sugai'. 

Besides  om-  home  growths,  the  trade  in 
foreign  apples  is  now  very  large.  In  1848 
.ve  imported  no  less  than  331,069  bushels ; 
:hose  from  British  Colonies  pay  2d.  per  busliel 
import  duty  ;  from  foreign  countries  Gd. 

APPRENTICE,  signifies  a  person  who  is 
bound  by  indenture  to  serve  a  master  for  a 
certain  term,  and  receives,  in  retiu-n  for  his 
services,  instruction  in  his  master's  profes- 
sion, art,  or  occupation.  In  addition  to  tliis, 
the  master  is  often  bound  to  provide  food  and 
clothing  for  the  apprentice,  and  sometimes  to 
pay  him  small  wages ;  but  the  master  often 
receives  a  premium. 
The  system  of  apprenticeship  in  modem 


Eui'ope  is  said  to  have  grown  up  with  the 
system  of  associating  and  incoi-porating 
handicraft  trades  in  the  tweUth  centuiy. 
These  coi-porations,  it  is  said,  were  foi-med 
for  the  puiijose  of  resisting  the  oppression  of 
the  feudal  lords,  and  the  union  ox  artisans  in 
various  bodies  must  have  enabled  them  to  act 
with  more  effect.  The  restraint  of  free 
competition,  the  maintenance  of  peculiar'  pri- 
vileges, and  the  Umitation  of  the  numbers  of 
such  as  should  paiiicipate  in  them,  were  the 
main  results  to  which  these  institutions 
tended.  To  exercise  a  trade,  it  was  necessary 
to  be  free  of  the  company  or  fraternity  of 
that  trade ;  and  as  the  principal  if  not  the 
only  mode  of  acquuing  this  freedom  in  early 
times  was  by  serving  an  apprenticeship  to  a 
member  of  the  body,  it  became  easy  to  limit 
the  numbers  admitted  to  this  privilege,  either 
indii-ectly  by  the  length  of  apprenticeship  re- 
quired, or  more  immediately  by  limiting  the 
number  of  apprentices  to  be  taken  by  each 
master.  In  agriculture,  apprenticeship, 
though  in  some  comparatively  later  instances 
encouraged  by  positive  laws,  has  never  pre- 
vailed to  any  great  extent.  The  tendency  to 
association  indeed  is  not  strong  among  the 
agricultural  population,  combination  being  to 
the  scattered  inhabitants  of  the  countiy  in- 
convenient and  often  impracticable ;  whereas 
the  inhabitants  of  towns  are  by  then-  very 
position  invited  to  it. 

Since  the  twelfth  centiu-y,  apprenticeship 
has  prevailed  in  almost  every  part  of  Europe 
— in  France,  Germany,  Italy,  and  Spain,  and 
probably  in  other  countries.  It  is  asserted  by 
Adam  Smith,  that  seven  years  seems  once  to 
have  been  all  over  Europe  the  usual  term  for 
the  dm-ation  of  apprenticeships  in  most 
trades.  There  seems,  however,  to  have  been  no 
settled  rule  on  this  subject,  for  there  is  abun- 
dant evidence  that  the  custom  in  this  respect 
varied  even  in  difi'erent  incorporated  trades  in 
the  same  town. 

Neither  in  Ireland  nor  in  Scotland  have  the 
laws  relating  to  associated  trades  or  appren  ■ 
tices  been  very  rigorously  enforced.  In  Ire- 
land the  same  system  of  guilds  and  com- 
panies certainly  existed;  but,  as  it  Avas  the 
policy  of  the  English  government  to  en- 
courage settlers  there,  little  attention  was 
paid  to  their  exclusive  privileges;  and  in 
1G72  the  lord- lieutenant  and  council,  under 
authority  of  an  act  of  parliament,  issued  a 
set  of  rules  and  regulations  for  all  the  walled 
towns  in  Ireland,  by  wliich  any  foreigner  was 
allowed  to  become  free  of  the  guilds  and  fra- 
ternities of  tradesmen  on  payment  of  a  fino 
of  20s.  There  is  no  comilry  in  Europe  in 
which  corporation,  laws  have  been  so  littlo 
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portions  of  the  distance  were  of  course  in 
every  case  occupied  by  artificial  channels 
•winding  along  the  sides  of  hills  and  moun- 
tains ;  and  long  tunnels  carried  the  streams 
through  tliese  natm-al  barriers  when  occasion 
required ;  but  nevertheless  the  arcaded  duct 
led  the  streams  across  the  deep  valleys,  and 
the  aqueduct  was  in  every  case  requu-ed  to 
carry  it  onwards  from  the  hills  over  the  wide 
plain  into  reservoirs  in  Eome.  In  one  of  these 
Roman  aqueducts  the  series  of  arches  is  cal- 
culated at  nearly  7000,  thek  height  bemg  m 
many  places  more  than  a  hundred  feet.  There 
is  nothing  more  interesting  or  more  really 
beautiful  in  the  existing  rums  of  ancient 
Rome  than  the  remains  of  these  splendid 
works,  three  of  which,  having  been  restored 
and  repaired,  supply  the  modem  city  abun- 
dantly. 

Among  the  most  celebrated  modem  aque- 
ducts are  that  of  Caserta  in  the  Idngdom  of 
Naples,  of  Maintenon  near  Versailles  in 
France,  and  that  of  Bemfica,  called  Agoas 
Livrcs,  near  Lisbon  in  Portugal. 

The  finest  aqueduct  of  modern  times,  per- 
haps, is  the  Croton  Aqueduct,  which  supplies 
New  York  with  water.    It  extends  42  miles 
across  a  hilly  country  on  the  east  side  of  the 
Hudson  river,  diversified  with  ravines,  water 
coui-ses,  and  public  roads.   At  a  place  called 
Sing  Sing,  the  river  Croton  is  dammed  up 
for  a  distance  of  five  mUes,  so  as  to  attain  at 
one  point  a  height  of  forty  feet  above  its  ori- 
ginal level.  The  pond  of  water  caused  by  the 
dam  covers  four  hundred  acres  of  ground. 
The  water  enters  the  aqueduct  from  this  pond 
through  a  tunnel  one  hundred  and  fifty  feet 
long ;  and  the  gradients  are  so  arranged  that 
the  water  descends  along  the  aqueduct  at  the 
rate  of  two  feet  per  second.    The  channel  for 
the  conveyance  of  the  water  involves  very 
costly  engineering.  There  are  fifteen  tunnels, 
varying  in  length  from  150  to  900  feet ;  the 
tunnels  through  rock  are  left  in  their  natm-al 
state,  but  those  in  an  earthy  soil  ai-e  bricked. 
The  aqueduct  is  carried  across  ravines  by 
means  of  embankments,  provided  with  cul- 
verts for  streams ;  and  over  the  larger  rivers 
and  the  turnpilce  roads  it  is  carried  by  well- 
constructed  bridges.    One  of  these  bridges 
consists  of  a  smgle  eUiptical  arch,  considered 
at  the  time  of  its  erection  to  be  the  largest 
arch  in  America;  it  is  88  feet  span,  33  feet 
versed  sine,  and  80  feet  from  the  foundation 
to  the  cro^vn  of  the  arch.    On  Manhatten 
Island  there  are  bridges  which  cross  eight  or 
ten  of  the  public  streets,  over  wliich  the  aque- 
duct is  carried.    The  aqueduct  terminates  at 
the  part  of  New  York  called  UUh  Street, 
where  there  is  a  receiving  reservoir  which 
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occupies  30  acres  of  ground.  From  this  re- 
servoh-  the  water  is  conveyed  to  the  distri- 
buting reservoir  on  Murray  HiU,  covering  an 
area  of  10  acres  :  the  channel  of  conveyance 
from  one  reservoir  to  the  other  being  iron 
pipes.  The  distributing  reservoir  is  114  feet 
above  high-water  level ;  and  from  this  point 
the  water  is  conducted  thi'ough  the  city  in 
pipes.  The  aqueduct  crosses  the  Haarlem 
river,  at  a  height  of  120  feet,  by  a  bridge  of 
fifteen  ai-ches,  eight  of  80  feet  span,  and  seven 
of  50  feet  span.  The  expense  of  this  great 
work  has  been  about  12,000,000  dollars;  and 
the  power  of  supply  is  stated  at  the  enormous 
quantity  of  50,000,000  gallons  per  day,  so  that 
any  increase  of  population  can  be  met  by 
additional  draw-pipes  from  the  great  resei-voir. 
The  reservoir  being  as  high  as  the  cupola 
of  the  city  hall,  the  water  can  be  supphed  to 
the  summits  of  nearly  all  the  houses  in  and 
near  New  York. 

One  of  the  most  remarkable  existing  aque- 
ducts is  the  Alleghany  wire  suspension  aque- 
duct, built  at  Pittsburg  in  1845.    It  consists 
of  seven  spans,  of  160  feet  each.    The  trunk 
or  channel  of  the  aqueduct  is  made  of  wood, 
1140  feet  long,   14  feet  wide   at  bottorn, 
16 J  feet  at  top,  and   8i  feet  deep;  it  is 
formed  of  double  layers  of  thick  plank,  united 
in  a  very  durable  manner.    The  bottom  of 
the  trunk  rests  upon  transverse  beams  ai-- 
ranged  in  pairs,  fom-  feet  apart ;  and  between 
these  ai-e  the  posts  which  support  the  sides  of 
the  trunk.    There  ai-e  outside  posts,  which 
support  the  side  walk  and  towing  path.  Each 
pah-  of  beams  is  supported  on  each  side  of  the 
trunk  by  a  double  suspension  rod  of  li  roimd 
ii-on,  bent  in  the  shape  of  a  stiiTup,  and 
mounted  on  a  small  cast-iron  saddle,  which 
rests  on  the  cable.  This  cable  (of  which  there 
are  two,  one  on  each  side  of  the  trunk)  is  7 
inches  in  diameter,  perfectly  sohd  and  com- 
pact, and  constructed  in  one  piece  from  shore 
to  shore  of  the  Ohio,  1175  feet  long ;  it  is 
composed  of  1900  wes,  ^  of  an  inch  thick, 
laid  pai-allel,  and  subjected  to  equal  tension ; 
each  wire  was  separately  coated  vnth.  a  protec- 
tive vai-nish,  and  the  whole  buncUe  is  encuxled 
by  a  close,  compact,  continuous  m-appmg  of 
annealed  wire.    The  whole  cable  appeai-s  like 
a  soUd  cyUnder;  it  is  stronger  and  more 
elastic  than  an  equal  weight  of  iron  chain. 
The  cable  passes  over  the  tops  of  short  pjTa- 
mids,  built  of  masonry,  and  placed  in  a  line 
between  the  trunk  and  the  towing  path  ;  the 
pyramids  are  so  small  and  so  sknple  that  they 
ofifer  no  obstiniction  to  the  tow-rope  passing 
over  them.    The  extremities  of  the  cables  do 
not  extend  below  ground,  but  ai-e  connected 
with  anchor-chains  which  ore  buried  beneath 
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masses  of  masonry  sunk  in  the  ground.  The 
theory  of  construction  throughout  has  been  to 
foi-m  a  wooden  trunli  sti-ong  enough  and  firm 
enough  to  support  its  own  weight,  and  to 
combine  this  with  wire  cables  of  sufficient 
strength  to  hear  the  weight  of  water  in  the 
trunk;  and  a  very  efficient  and  economical 
structure  has  been  thus  produced.  Each 
cable  weighs  110  tons  ;  the  weight  of  water  in 
the  aqueduct  is  2100  tons;  the  deflexion  of 
the  cables  between  the  piers  is  14J  feet. 

AQUILAEIACE^E,  is  the  botanical  name 
I'or  an  order  of  plants,  of  which  there  are  three 
species  useful  in  the  arts.  A.  Malaccensis,  the 
Bois  d'Aigle,  or  Eagle-wood,  is  a  native  of 
:Malacca,  and  produces  a  whitish  yeUow  wood. 
This  is  the  ^.  ovata  of  some  botanists.  A. 
Agallochum  is  a  native  of  the  East  Indies, 
where  it  is  called  Ugoor  or  Ugooroo,  by  the 
natives,  and  Ligmim-aloes,  or  Aloe-wood,  by 
the  Eiu-opeans.  The  wood  has  a  fine  scent, 
and  is  supposed  to  be  the  Oalambac,  or  Agal- 
lochum, of  the  ancients.  A.  secundaria  is 
another  species  which  also  yields  a  scented 
wood,  and  has  been  known  in  the  Materia 
Medica,  and  used  in  perfumery,  under  the 
names  of  Agallochum,  Lignum -aloes,  and 
Aloe-wood.  In  a  healthy  state  this  wood  is 
said  to  be  white  and  inodorovis  ;  but  it  is 
subject  to  the  attacks  of  disease,  which  causes 
the  secretion  of  a  resinous  matter,  and  the 
wood  then  becomes  coloured,  and  gives  out  a 
powerful  scent.  This  secretion  resembles 
camphor  in  many  of  its  properties,  and  has 
a  bitter  flavoiu::  hence  the  name  of  the 
tree. 

AEABESQUE.  This  name  is  intended  to 
mean  simply  '  in  the  Arabian  manner,'  and  is 
?>,  French  form  of  that  expression.  The  mode 
fif  enrichment  which  it  refers  to  was  practised 
in  the  decoration  of  their  stmctiu-es  by  the 
Moors,  Saracens,  or  Arabians  of  Spain.  The 
most  celebrated  arabesques  of  modern  times 
are  those  with  which  Raphael  ornamented  the 
piers  and  pilasters  of  the  arcaded  gallery  of 
the  palace  of  the  Vatican  which  bears  his 
name.  The  term  Arabesque  is  more  applied 
to  painted  than  to  sculptured  ornament, 
though  it  is  not  restricted  to  the  former. 

ARABIA;  Products  and  Industry :  —  This 
country  is  rich  in  vegetable  productions  use- 
ful in  the  arts  and  in  domestic  economy.  It 
has  long  been  celebrated  for  the  abimdance 
of  its  odoriferous  plants.  The  frankincense 
of  Saba  is  aUuded  to  by  the  prophets  Isaiah 
and  Jeremiah.  Herodotus  mentions  frankin- 
cense, myrrh,  cassia,  cinnamon,  and  laudanum, 
as  productions  exclusively  peculiar  to  Arabia; 
though  his  information  on  the  products  of 
Arabia  is  neither  extensive  nor  exact.  Among 
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the  Romans,  also,  Arabian  odours  seem  to 
have  been  quite  proverbial. 

The  coffee-shrub  is  cultivated  chiefly  on 
the  western  descent  of  the  chain  of  hills 
which,  in  the  province  of  Yemen,  separates 
the  level  country  from  the  high-land :  that 
gro-\vn  at  Bulgosa,  near  Beit-el-Faldh,  and 
exported  from  Mocha,  stUl  maintains  its 
superiority  over  the  coffee  produced  in  the 
European  colonies  in  aU  other  parts  of  the 
globe.  The  farinaceous  deposit  called  manna, 
famihar  to  aU  readers  from  the  use  made  of 
it  by  the  Israelites  during  their  wanderings 
in  the  desert,  is  now,  according  to  Niebuhr, 
chiefly,  if  not  exclusively,  fotmd  on  the  leaves 
of  a  species  of  oak  callecl  ballot  or  a/s :  accord- 
ing to  others,  it  is  a  pellucid  substance  ex- 
uded by  the  leaves  of  different  kinds  of  trees, 
chiefly  the  hedysarum  alhagi  of  Linn£BUS. 
Grapes  are  cultivated  in  several  parts  of 
Arabia,  though  in  the  Koran  wine  is  forbidden 
to  the  Mussulmans.  In  Yemen,  where  some 
pains  are  bestowed  upon  agriculture,  Nie- 
buhr saw  excellent  wheat,  Turkey  corn  or 
maize,  durra,  bai-ley,  beans,  lentils,  tobacco, 
&c. ;  senna  and  the  cotton  tree  are  also  culti- 
vated here.  Much,  indigo  is  grown  about 
Zebid.  Niebuhr  says  that  he  saw  no  oats  in 
Arabia :  the  horses  are  fed  on  barley,  and  the 
asses  on  beans.  The  time  of  the  harvest 
varies.  At  Muscat,  wheat  and  barley  are  sown 
in  December,  and  reaped  in  March;  in  the 
high-land,  near  San'a,  the  time  of  the  haiwest 
for  barley  is  about  the  middle  of  July. 

Arabia  is  rich  in  indigenous  trees ;  the  aca- 
cia vera,  from  which  the  gum-arabic  is  ob- 
tained, the  date -tree,  and  many  varieties  of 
the  pahn  and  fig-tree,  deserve  to  be  particu- 
larly noticed.  Forests  appear  to  be  rare.  In 
the  barren  tracts  of  the  country,  the  Beduins 
sometimes  supply  the  deficiency  of  fuel  by 
the  dried  dung  of  the  camel. 

Among  the  ancients,  Arabia  was  celebrated 
for  its  wealth  in  precious  metals  ;  yet,  accord- 
ing to  the  accounts  of  modem  travellers, 
Arabia  possesses  at  present  no  mines  either 
of  gold  or  silver.  Iron  mines  are  noticed  by 
Niebuhr  as  existing  in  the  territory  of  Saade. 
The  lead  mines  of  'Oman  are,  according  to 
him,  very  productive,  and  large  quantities  of 
lead  are  exported  from  Muscat. 

The  pearl-fisheries  of  the  Persian  Gulf  are 
universally  celebrated.  The  bank  on  wliich 
pearl-shells  are  principally  found  extends 
from  the  Bahrein  islands  to  very  near  the 
promontory  of  Tulfar.  The  northern  extremity, 
near  the  isles  KareJc  and  Balu-ein,  is  distin- 
guished as  particularly  rich  in  pearls. 

The  tents  of  the  Beduins  are  made  of  a 
coarse  kind  of  darlc-ooloured  cloth,  woven  by 
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their  o-\vn  women.  There  is  but  little  furai- 
tm-e  in  a  Beduin  tent :  a  mat  of  straw  is  used 
as  table,  chairs,  and  bedstead ;  spare  clothes 
are  kept  in  bags.  Tlie  kitchen  apparatus  is 
very  simple  and  portable.  The  pots  are  made 
of  copper  Uned  mth  tin ;  the  dishes  of  the 
same  metals,  or  of  wood.  Theu-  hearth  is 
easily  built ;  they  merely  place  their  caldrons 
on  loose  stones,  or  over  a  pit  dug  m  the 
ground.  They  have  neither  spoons,  knives, 
nor  forks.  A  round  piece  of  leather  serves 
them  as  table-cloth,  in  which  the  remains  of 
the  meal  are  preserved.  Their  butter,  which 
the  heat  soon  melts  down,  they  keep  in  leather 
bottles.  Water  is  kept  in  goats'  sldns ;  a 
copper  cup,  carefully  tinned  over,  serves  as  a 
chinking  vessel.  Wind-mills  and  water-mills 
are  unknoAvn :  all  grain  being  ground  in  a  small 
hand-mill.  There  are  no  ovens  in  the  desert : 
the  dough  is  either  kneaded  into  a  flat  cake, 
and  baked  on  a  round  iron  plate,  or  it  is 
formed  into  large  lumps,  which  are  laid  be- 
tween glo\ving  coals  till  they  are  sufficiently 
baked. 

ARABLE  LAND,  is  that  part  of  the  land 
which  is  chiefly  cultivated  by  means  of  the 
plough. 

Land  in  general  is  divided  into  arable  land, 
grass  laiid,wood  land,  common  pasture,  andwaste. 

The  German  agriculturist  Thaer  has  given 
a  classification  of  ai-able  soils  of  knovm  quali- 
ties, worthy  of  notice.    It  is  as  follows  : — 
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Below  this  are  very  poor  rye  lands. 

In  all  these  soils  the  depth  is  supposed  the 
same,  and  the  quaUty  uniform  to  the  depth  of 
at  least  six  inches;  the  subsoil  sound,  and 
neither  too  wet  nor  too  dry.  The  last  column, 
of  comparative  value,  is  the  result  of  several 
years'  careful  valuation  of  the  returns,  after 
labour  and  seed  had  been  deducted. 


Under  the  article  Soil  the  comparative 
quahties  of  different  kinds  of  agricultural  land 
are  noticed.  We  may  in  this  place  briefly 
illustrate  the  nature  and  quahties  of  arable 
land  by  ti-acing  the  history  of  a  com  crop. 

The  better  the  soU,  the  less  cultivation  it 
requhes  to  produce  tolerable  crops ;  hence, 
where  the  land  is  very  rich,  v/e  find  in  general 
a  slovenly  cultm-e ;  where  the  ground  is  less 
productive,  more  labom*  and  skill  ai"e  apphed 
to  compensate  for  the  want  of  natural  fertihty. 
The  simplest  cultivation  is  that  of  the  spade, 
the  hoe,  and  the  rake — and  on  a  small  scale 
it  is  the  best ;  but  spade  husbandry  cannot  be 
cai-ried  to  a  great  extent  without  employing 
more  hands  than  can  be  spared  from  other 
occupations.  The  plough,  drawn  by  oxen  or 
horses,  is  the  chief  instimment  of  tillage,  and 
has  been  so  in  all  ages  and  nations  of  which 
we  have  any  records.  Its  general  form,  and 
the  mode  of  using,  are  explained  under  Plough. 
The  main  object  of  ploughing  is  to  turn  over 
the  whole  sm-face  of  the  ground,  as  a  prepai-a- 
tion  for  bringing  it  to  a  finely  pulverized  state, 
and  to  admit  the  atmosphere  to  act  upon  parts 
before  excluded  from  it.  When  grass-land  or 
stubble  is  ploughed,  care  must  be  taken  to 
bmy  the  grass  and  weeds  completely,  and  the 
sUce  cut  off  by  the  plough  must  be  tm-ned  over 
entirely,  which  is  best  done  by  making  the 
width  of  the  fmi-ow  greater  than  the  depth. 
Wlien  the  grass  and  weeds  are  rotten,  and  the 
gi-ound  is  ploughed  to  pulverize  it,  a  narrow 
deep  fuiTow  is  best ;  the  earth  ploughed  up  is 
laid  against  the  side  of  the  preceding  ridge, 
wliich  forms  a  small  furrow  between  the  tops 
of  the  ridges,  well  adapted  for  the  seed  to 
lodge  in  and  to  be  readily  covered  with  the 
hai-rows.  The  Norfolk  farmers  are  very  careful 
not  to  break  the  pan,  as  they  call  it,  m  thek 
hght  lands  :  this  pan  is  formed  by  the  pressm-e 
of  the  sole  of  the  plough  and  the  ti-ead  of  the 
horses,  and  opposes  a  useful  bank  to  the  too 
rapid  fitoation  of  the  water;  it  hes  from  five 
to  eight  inches  below  the  surface.  If  it  is 
broken,  the  manure  is  washed  iovm  into  tiie 
light  subsoil,  and  the  crop  suflers,  especially 
when  sheep  have  b(?en  folded,  then-  dung  being 
very  soluble.  In  such  soils  an  ai-tificial  pan 
may  be  formed  by  the  land-presser,  or  press- 
drill.    [Prf.ss  Dnn^L.] 

The  mode  in  which  the  soil  is  prepared 
most  perfectly  for  the  reception  of  the  seed  is 
best  shown  by  following  the  usual  operations 
ou  fallows.  After  the  harvest,  the  plough  is 
set  to  work,  and  the  stubble  ploughed  in.  The 
mnter's  frost  and  snow  meUow  it,  while  the 
stubble  and  weeds  rot  below.  In  spring,  as 
soon  as  the  weather  permits,  it  is  ploughed 
again,  the  first  ridges  bemg  turned  over  as 
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tlthey  were  before  :  this  completes  the  decom- 
ivposition  of  the  roots  and  weeds.  It  is  then 
.stirred  with  harrows,  or  other  instruments, 
irtvhieh  tear-  up  the  roots  that  remained;  and 
ssome  of  these,  not  bemg  easily  destroyed,  ai-e 
ocarefully  gathered  and  hiu-nt,  or  put  in  a  heap 
tto  ferment  and  rot,  a  portion  of  quick  hme 
bbeing  added.  Another  ploughmg  and  stirring 
f  follows,  at  some  interval,  till  the  whole  ground 
ids  meUow,  pulverized,  and  free  fi-om  weeds  ; 
!imanm-e  is  put  on, if  required,  and  immediately 
> spread  and  ploughed  in;  the  land  is  then 
11  prepared  for  the  seed. 

Vaiious  instruments  have  been  invented  to 
J  stir  the  eai-th  and  mix  it,  subsidiary  to  the 
p  ploughing,  and  also  to  loosen  and  sepa- 
r  rate  roots  and  weeds.  These  are  described 
t  under  Haekow  ;  they  all  consist  of  series  of 
s  spikes  or  teeth,  which  ai-e  made  to  break  up 
t  the  clods  of  eai-th.  Wlien  the  soil  tm-ned  up 
1  by  the  plough  is  in  large  hard  lumps,  a  roller, 
f  sometimes  with  spikes  in  it,  is  drawn  over  the 
1  land  to  break  the  clods,  or  mallets  are  used 
i  to  break  them  by  hand ;  but  this  is  seldom 
!  necessary  except  where  very  stiff  soils  have 
I  been  ploughed  when  too  wet,  and  the  ridges 
:  have  dried  and  been  ploughed  again  in  dry 

•  weather. 

"Wlien  the  land  has  been  duly  prepared,  the 

•  seed  is  sown.  This  is  done  sometimes  before 
the  last  ploughing,  but  then  the  manure 
should  have  been  ploughed  in  before;  for, 
except  in  planting  potatoes,  which  are  not  a 
seed  but  a  bulb,  the  manm-e  should  always  he 
deeper,  and  not  in  contact  mth  the  seed. 
When  the  seed  is  ploughed  in,  the  ftu-row 
should  not  be  above  two  or  three  inches  deep, 
and  eight  or  nine  wide  ;  and  it  is  only  in  par- 
ticulai-  soils  that  this  mode  is  to  he  recom- 
mended.   The  most  common  method  is  to 
sow  the  seed  on  the  land  after  the  last 
ploughing,  and  draw  the  harrows  over  to  cover 
it :  when  the  land  has  been  well  ploughed, 
and  especially  if  the  press-drill  has  followed 
the  plough,  the  seed  will  mostly  fall  in  the 
smaU  fun-ows  made  by  two  adjoining  ridges, 
and  rise  in  regular  rows.   The  various  modes 
of  sowing  are  described  under  Dbill  and 
Solving. 

The  proper  season  for  sowing  each  Irind  of 
grain,  the  choice  of  seed,  and  other  particulars, 
are  explained  under  the  name  of  the  different 
seeds  usually  sown.  As  a  general  rule,  it  may 
be  observed,  that  the  smaller  the  seed,  the 
less  it  must  be  covered,  and  clover  or  grass 
seed  are  not  usually  harrowed  in,  hat  only 
pressed  in  -with  the  roller. 

It  has  been  found  by  experience,  that  be- 
sides the  general  exhaustion  of  /i»mu.'!(decaying 
vegetable  matter)  produced  by  vegetation, 
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especially  by  those  plants  which  bear  oily  or 
farinaceous  seeds,  each  kind  of  crop  has  a 
specific  effect  on  the  soil,  so  that  no  care,  or 
manure,  can  make  the  same  ground  produce 
equal  crops,  of  the  same  kind  of  grain,  for  any 
length  of  time  without  the  intervention  of 
other  crops.  The  various  important  circum- 
stances which  hear  on  this  question  are  noticed 
under  Fallow,  Taem,  and  Eoxation  or 
Chops. 

The  quantity  of  arable  land  in  Great  Bri- 
tain was  roughly  estimated  some  years  ago  as 
follows  :— England,  10,900,000  acres  ;  Scot- 
land, 2,500,000  acres ;  Wales,  900,000  acres. 
It  was  ascertained  in  1847  that  in  Ireland,  in 
that  year,  about  one-fom'th  of  the  whole  area 
(=  5,238,575  acres  out  of  20,808,271)  was 
under  crops,  one  sixth  under  corn  culture, 
ond  one  eighteenth  under  pasture  and  clover. 

A'EACHIS,  is  the  botanical  name  of  a 
kind  of  pulse,  called  the  Earth-Nut,  which  is 
much  cultivated  in  the  warmer  parts  of  the 
world  :  it  belongs  to  the  pea  tribe,  to  which 
and  the  bean  it  is  botanicaUy  related.  The 
seeds  are  considered  a  valuable  ai-ticle  of  food 
in  Africa,  and  the  tropical  parts  of  Asia  and 
America.  In  flavoiu-  they  are  as  sweet  as  an 
almond  ;  and  they  yield,  when  pressed,  an  oil 
in  no  respect  inferior  to  that  of  ohves.  The 
plant  win  only  grow  in  a  hght  sandy  soil,  in 
which  its  pods  can  readily  be  buried,  and  it 
requkes  a  chmate  as  hot  at  least  as  that  of  the 
south  of  France. 

ABACK,  or  AERAC,  a  distilled  spirit  pre- 
pared from  different  substances,  more  espe- 
cially from  sweet  juice  (toddy)  extracted  from 
the  unexpanded  flowers  of  different  species  of 
the  palm  tribe.  In  Ceylon,  where  a  large 
quantity  of  arackis  manufactured,  it  is  entu-ely 
distilled  from  cocoa-nut  tree  toddy.  The  'toddy 
topes,'  or  cocoa-nut  ti-ee  orchards,  are  very 
extensive  in  Ceylon,  and  then*  produce  is  col- 
lected for  the  distillation  of  arack,  and  the 
manufacture  of  sugar  and  oil. 

In  Ceylon,  when  it  is  intended  to  draw  toddy 
from  a  tope,  the  toddy-drawer  selects  a  tree 
of  easy  ascent,  and  connects  the  upper  branches 
of  other  trees  to  it,  so  as  to  pass  readily  from 
one  to  another.  He  ties  the  flowering  spath 
in  different  places,  and  bruises  it  with  the  blow 
of  a  small  mallet ;  this  is  done  twice  a  day  for 
a  week ;  after  which  a  portion  of  the  spath  is 
cut  off,  and  juice  slowly  exudes  from  it.  Suc- 
cessive portions  of  each  spath,  and  successive 
trees  in  the  tope,  are  treated  in  the  same  way. 
The  juice  or  toddy  is  coUectod  in  gourds,  fi'om 
which  it  is  emptied  into  vessels. 

Arack  may  be  distilled  from  toddy  the  same 
day  it  is  drawn  from  the  tree,  but  sometimes 
this  operation  is  delayed  until  it  becomes  sour. 
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The  process  of  distillation  is  carried  on  in  the 
maritime  provinces  in  copper  stills,  but  in  the 
interior  of  the  island  earthen  vessels  are 
chiefly  employed.  Toddy  yields  by  distillation 
about  one-eightli  part  of  proof-spirit. 

On  the  peninsula  of  India,  arack  is  distilled 
from  the  flowers  of  two  or  three  different  trees. 
In  Java  it  is  made  from  molasses,  palm-wine, 
and  rice.  In  Turkeyit  is  made  from  the  skins 
of  grapes,  flavoured  with  aniseed  ;  the  moun- 
tain Tartars  distil  it  from  many  berries  and 
fi'uits ;  and  the  Calmucks  from  milk. 

Ceylon  exports  annually,  and  for  the  most 
part  to  the  presidencies  of  Bengal,  Madras, 
and  Bombay,  from  5000  to  6000  leaguers  of 
arack,  each  containing  150  gallons.  The  prime 
cost  of  arack  at  Colombo  in  Ceylon  vai'ies  from 
8d.  to  lOc^.  per  gallon.  Ceylon  arack  is  superior 
to  Batavian  arack,  and  it  commonly  brings  a 
higher  price  of  from  10  to  15  per  cent,  on 
the  peninsula  of  India  than  Javanese  manu- 
factured spirits. 

It  is  said  that  factitious  arack  is  sometimes 
sold,  made  by  dissolving  flowers  of  benzoin  in 
pale  Jamaica  rum.  The  name  of  '^auxhall 
Nectar  has  been  given  to  this  mock  arack. 

ARjEO'METER,  is  an  instrument  employed 
for  the  pm^iose  of  ascertaming  the  specific 
gravities  of  light  substances,  fluid  or  sohd. 
Nicholson's  araeometer  consists  of  a  hoUow 
copper  vessel,  from  each  extremity  of  which 
proceeds  a  stem  ;  that  which,  when  the  instru- 
ment is  in  a  vertical  position,  is  uppermost, 
is  a  wn-e  of  hardened  steel  about  inch  in 
diameter,  carrying  at  its  top  a  small  cup  in 
which  weights  may  be  placed :  to  the  lower 
stem,  wMch  is  short,  is  attached  a  stuTup 
carrying  a  cup  in  wliich  may  be  placed  a  sohd 
body  wliose  specific  gravity  it  may  be  requu-ed 
to  determine.  The  instrument  is  so  adjusted 
that  if  a  weight  equal  to  1000  grains  be  placed 
in  tlie  upper  vessel,  the  whole  Avill  sink  in 
distilled  water  at  a  temperature  expressed  by 
CO  degrees  of  Fahrenheit's  thermometer,  till 
a  mark  made  on  the  stem  is  on  a  level  with 
the  fluid  surface.  "When  the  specific  grarity 
of  a  fluid,  whether  lighter  or  heavier  than 
water,  is  to  be  determined,  the  instrument  is 
plunged  into  the  fluid,  and  weights  are  placed 
in  the  upper  vessel  tUl  the  mark  on  the  stem 
is  at  tlie  surface. 

To  obtain  the  specific  gravity  of  a  solid 
which  does  not  imbibe  water  ;  the  instrument 
is  placed  in  distilled  water,  the  body  is  laid  in 
the  upper  vessel,  and  weights  are  added  till 
the  mark  on  the  stem  is  at  the  level  of  the 
sui'face  ;  these  weights  being  subtracted  from 
1000  grains,  leave  the  weight  of  the  body  in 
air :  then,  iilacing  the  body  in  the  lower  vessel, 
let  Other  weights  be  added  in  the  upper  one 


till  the  mark  on  the  stem  is  again  at  the  sur- 
face of  the  Avater ;  these  additional  weights 
will  express  the  loss  which  the  body  sustains 
by  being  immersed  in  water. 

If  the  substance  whose  specific  gravity  is 
i-equii-ed  be,  like  wood,  capable  of  imbibing 
water  during  the  experiment,  it  should  be  left 
in  the  lower  vessel,  while  under  water,  till  the 
instrument  is  stationary,  when  the  additional 
weights  in  the  upper  vessel  will  express  the 
weight  of  the  displaced  water  together  with 
that  which  is  imbibed  ;  then,  having  dried  the 
sm-face,  let  the  substance  be  placed  in  the 
upper  vessel  and  weighed  in  air  as  at  first : 
the  difference  between  this  weight  and  that 
which  was  found  before  the  substance  was  put 
in  the  water  is  the  weight  of  the  water  im- 
bibed ;  and  this  must  of  com-se  be  subti-acted 
from  the  observed  weight  of  the  substance  in 
water,  previously  to  substituting  the  values  of 
the  terms  in  the  last  proportion. 

The  instrument  more  usually  employed  to 
determine  specific  gravities  is  the  Hydeo- 

METER. 

A'RAGON  ;  Produce  and  Industry  .-—This 
province  of  Spain  produces  wheat,  barley,  rye, 
oats,  Indian  corn,  leguminous  vegetables,  es- 
parto or  Spanish  broom,  fiax,  hemp,  sumach, 
barilla  madder,  safiron,  liquorice,  fruits,  oU, 
wine,  and  timber.  The  productions  of  the 
mineral  kingdom  are  gold,  silver,  copper,  iron, 
lead,  quicksUver,  cobalt,  alum,  jet,  coals,  and 
copperas  ;  few  of  these  mines  ai-e  now  worked. 
Peat  earth  is  foimd  in  the  district  of  Teruel, 
and  is  used  for  fuel.  The  mountains  abound 
in  game.  Before  the  Peninsular  war  the 
number  of  sheep  was  2,050,000  heads.  The 
produce  of  grain  and  wine  is  more  than  suffi- 
cient for  the  consumption  :  but  there  is  a 
deficiency  of  horned  cattle  and  mules,  which 
are  suppUed  from  France.  The  industi-y  of 
Ai-agon  is  very  limited  and  consists  principally 
in  manufactories  of  common  cloth,  hemp  san- 
dals, sacks,  and  cordage,  hats,  leather,  paper, 
earthenwai-e,  and  some  kon  foundries. 

AEAUCA'EIA,  is  the  name  of  a  singular 
genus  of  gigantic  fii-s,  of  which  the  Norfolk 
Island  pine  is  the  best  knowi.  This  tree  is 
found  not  only  in  the  spot  after  which  it  has 
been  named,  but  also  in  several  other  places 
in  the  South  Seas,  as  in  New  Caledonia,  Bo- 
tany Island,  Isle  of  Pines,  and  in  some  parts 
of  the  east  coast  of  New  Holland.  It  is 
desci-ibed  as  a  most  majestic  tree,  growing  to 
the  height  of  from  160  to  228  feet,  with  a 
circumference  sometimes  of  more  than  80  feet. 
Its  trunk  rises  erect,  and  is  sparingly  covered 
vnih  long,  drooping,  naked  branches.  The 
bark  abounds  in  .tmijentine  ;  the  wood,  which 
I  is  destitute  of  that  substance,  is  white,  tough, 
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jiand  close-grained.  It  was  once  expected  that 
ilthis  ti-ee  would  liiwe  been  valuable  for  its 
titimber,  and  that  it  would  have  afforded  spars 
iifor  the  nav}'  of  great  size ;  but  it  has  been 
iifound  on  trial  to  be  too  heavy,  and  so  unsound, 
tthat  Captain  TTunter  could  only  find  seven 
ctrees  fit  for  use  out  of  thii-ty-foiu:  that  he 
ceaused  to  be  felled.  Its  wood  is,  however, 
Buseful  for  cai-penters'  in-door  work.  Several 
5 specimens  of  this  tree  exist  in  the  collections 
c  of  this  coimtry.  Unfortunately  it  will  not  live 
L  in  the  open  axr  in  the  mnter,  and  its  growth 
ids  so  rapid  as  to  render  it  very  soon  too  large 
:■  for  the  loftiest  greenhouses. 

AKBALEST  or  AKBLAST,  a  cross-bow, 
a  appears  to  have  been  derived  from  the  larger 
ii  hallistm,  and  was  probably  introduced  into 
I  England  by  the  Normans,  who  used  it  "with 
£  great  effect  at  the  battle  of  Hastings.  The 
s  arrows  used  for  the  cross-bow  were  called 
5  quarrels,  from  the  French  carreaux,  a  tei-m 
\  which  indicates  the  squai-e  form  of  their 
1  heads. 

ARBOEETUM.  An  Arboretum  in  its  bo- 
1  tanic  sense,  is  a  plantation  of  trees ;  in  its 
{  social  sense,  it  has  become  associated  mth  an 
i  improvement  which  marks  the  present  age — 
t  the  planning  and  laying  out  of  parks  for  the 
I  people  :  pleasure  grounds  where  the  artizan 
(  can  breathe  the  fresh  air  at  intervals.  The 
1  Derby  Arboretum  is  an  example  of  the  muni- 
)  ficence  of  a  distinguished  family  of  manufac- 
I  tmrers,  the  Messrs.  Strutt.  Mr.  Joseph  Stratt 
]  presented  to  the  corporation  of  Derby,  in  1840, 
1  a  people's  pai-k  or  ai-boretum,  on  which  he 
\  had  expended  about  12,000^.  It  was  beauti- 
I  fully  laid  out  by  the  late  Mr.  Loudon,  and  so 
:  Bupiilied  with  trees,  shrubs,  and  flowers, 
:  ticketed  and  labelled,  as  to  be  a  kind  of  botanic 
!  garden  as  well  as  a  pleasure-ground.  It  was 
I  given  to  the  iahabitants,  with  the  corporation 
:  as  trustees.  We  must  express  a  regret,  how- 
<  ever,  that  a  clmrge  is  made  for  admission,  to 
defray  the  expense  of  keeping  up  the  ground : 

■  this  should  not  be — after  so  munificent  a  gift, 
•  the  least  that  the  town  could  do  would  be  to 

appropriate  a  small  annual  sum  for  mainte- 

■  nance. 

AKBOR  VIT^  is  the  familiar  name  given 
to  a  tree,  the  botanical  name  of  which  is 
Thuja  or  Thuya.  There  are  many  species. 
The  American  Arbor  VitiE  is  a  large  shrub  or 
small  tree,  sometimes  called  white  cedar ;  the 
wood  is  very  durable,  but  is  difficult  to  obtain 
except  in  small  pieces;  it  makes  excellent 
posts  and  rails,  and  the  branches  are  used  for 
maldng  brooms.  The  Chinese  andtheWeeping 
Arbor  Vitoe  are  not  much  employed  in  the 
arts.  The  Callitris  Arbor  Vitm  is  said  by 
Broquiart  and  other  authorities  to  yield  the 
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useful  substance  Gum  Sandarao  [Sandahao]  ; 
and  the  wood  of  this  ti'ee,  under  the  name  of 
alerce,  is  in  great  repute  in  the  east  for  build- 
ing religious  edifices ;  the  roof  of  the  cele- 
brated cathedral  of  Cordova  is  built  of  this 
wood,  and  exemplifies  the  fitness  of  the  ma- 
terial for  such  pm-poses. 

ARC,  a  bow,  signifies  any  poi-t  of  a  cun'o 
line.  The  straight  line  which  joins  the  extre- 
mities of  the  arc  is  called  its  chord. 

The  practical  method  of  finding  the  length 
of  an  arc  is  as  foUows : — Divide  the  arc  into  a 
number  of  smaller  arcs,  making  the  number 
large  in  proportion  to  the  degree  of  accuracy 
required,  and  add  together  the  chords  of  the 
smaller  arcs.  The  sixm  of  the  chords  ^vill 
differ  very  little  from  the  arc,  even  when  the 
number  of  sub  divisions  is  not  very  large. 
For  instance,  the  arc  of  the  quadrant  of  a 
circle,  whose  diameter  is  ten  million  of  inches, 
is  7,853,982  inches,  within  half  an  inch. 
Divide  this  quadi'ant  into  ten  equal  parts,  and 
the  sum  of  the  chords  is  7,845,910  inches  : 
divide  the  quadrant  into  fifty  parts,  and  the 
same  smn  is  7,853,669  inches,  which  is  not 
wrong  by  more  than  one  part  out  of  24.316. 
For  only  twenty  sub-divisions  the  sum  of  the 
chords  is  7,851,963  inches,  wrong  only  by  one 
part  out  of  3890.  Therefore,  for  every  prac- 
tical purpose,  an  arc  of  a  circle  (and  the  same 
may  be  said  of  every  other  curve)  is  the  poly- 
gon made  by  the  chords  of  a  moderate  number 
of  sub-divisions  of  the  arc. 

ARCADE  properly  signifies  a  series  of 
arches  on  insulated  piers,  forming  a  screen, 
and  also  the  space  inclosed  by  such. 

In  addition  to  its  proper  technical  meaning, 
this  term  has  of  late  acquired  a  different  signi- 
fication among  us  as  the  popular  name  for 
what  the  Parisians  more  properly  designate 
a  '  passage '  or  '  galerie,'  viz.  an  alley  lined 
on  each  side  with  shops,  and  roofed  over  so 
as  to  be  in  fact  a  sort  of  in-door  street,  entirely 
protected  from  the  weather,  and  of  uniform 
design  throughout  in  its  architecture.  As  to 
such  a  place  being  a  very  great  public  con- 
venience there  can  be  but  one  opinion, — as  in 
dirty  or  wet  weather,  when  the  advantages 
attending  such  mode  of  building  mal^e  them- 
selves felt  very  sensibly.  The  Burlington 
Arcade  was  the  first  place  of  the  kind  in  Lon- 
don. Among  the  Parisian  arcades  the  Passage 
Colbert  is  one  of  the  most  strUdng,  both  for 
its  extent  and  architectural  display,  towards 
which  last  its  Rotunda  contributes  in  no  small 
degree. 

ARCH  is  the  general  name  for  any  solid 
woric,  whether  of  masonry  or  othenvise,  of 
which  the  lower  part  is  formed  into  an  arc  of 
a  curve  supported  at  the  two  extremities. 
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The  lower  supports  are  the  piers  of  the  arch ; 
the  arch  is  said  to  simng  from  the  tops  of 
those  piers  ;  the  summit  of  the  arch  is  the 
crown,  and  on  either  side  of  the  crown  are  the 
Jlanks  of  the  arch.  The  lower  Ime  of  the  arch 
stones  is  called  the  intrados  or  soffit,  the  upper, 
the  cxtrados  or  back;  the  ai'ch  stones  are  caUed 
i;oi(sso;.rs,andthehighestvoussou'theA6'ir-A^o«e. 

The  width  from  pier  to  pier  is  the  span;  and 
the  vertical  distance  from  the  crown  to  the 
level  of  the  top  of  the  piers  is  the  herg  d 
Thevoussoirs  are  cemented  together;  and  il 
the  cement  were  sufficiently  strong,  any  form 
might  be  given  to  the  arch,  or  at  least  any 
form  which  would  stand  if  cut  out  of  the  sohd 
material.  If  we  suppose  the  stones  imce- 
mented,  their  friction  upon  one  another  would 
tend  to  prevent  the  distm'bance  of  equihb- 
rium,  and  allow  considerable  variety  of  fonn 
in  arches  constructed  mth  stones  of  the  same 
Aveight.  But  if  we  suppose  the  stones  per- 
fectly smooth,  so  that  each  of  them  is  kept 
from  slipping  only  by  the  pressure  of  the  ad- 
joining two,  then  each  intrados  has  one  parti- 
cular form  of  extrados  and  one  only,  so  long 
as  the  manner  in  which  the  stones  are  cut 
foUows  one  given  law. 

The  applications  of  the  arch,  in  practice, 
are  noticed  under  Abutment  ;  Bbidge  ;  But- 
tress ;  Impost  ;  Pier,  iSrc. 

Su:  M.  I.  Brunei  introduced,  a  few  years 
ago,  a  singular  mode  of  constxuctmg  arches. 
In  the  construction  of  stone  arches,  some 
kind  of  centering  is  necessary,  to  support  the 
single  stones  until  by  mutual  pressm-e  they 
can  support  each  other ;  but  Brunei  devised 
the  following  mode  in  respect  to  brick  arches. 
The  piers  of  the  bridge  or  arch  ha^dng  been 
constructed  in  the  usual  manner  up  to  the 
springing,  he  commenced  building  a  portion 
of  the  arch  right  and  left,  on  both  sides,  taking 
care  that  both  arches  progressed  at  an  equal 
rate,  so  that  they  might  balance  each  other. 
In  order  to  increase  the  cohesion  of  the 
structure,  he  introduced  bands  of  hoop  iron 
longitudinally  between  the  com'ses;  and  by 
these  means  he  was  enabled  to  cai-iy  on  the 
two  semi-arches,  until  they  met  those  pro- 
duced in  a  similar  way  from  the  opposite 
piers.    A  narrow  arch,  say  about  foiu-  feet  in 
width,  having  been  thus  completed,  Brunei 
proposed  to  extend  it  to  the  requisite  mdth 
by  building  on  each  side  of  it,  adding  from 
nine  to  eighteen  inches  at  a  time.    To  shew 
that— whatever  might  be  the  difficulties  in 
practice— tlie  principle  is  sound.  Sir  M.  I. 
Brunei  constructed  two  semi-arches,  of  bricks 
laid  with  mortar  prepared  vnth  blue  lias  lime. 
Several  bands  of  hoop  iron,  and  several  slen- 
der rods  of  fir,  were  inserted  longitudinally 


between  the  courses,  extending  throughout 
the  whole  length  of  the  structui-e.  The  radius 
of  cmwatm-e  of  the  arch  was  177  feet,  and 
although  only  4i  feet  wide  at  the  top,  it  was 
extended  to  the  length  of  40  feet  on  each 
side  of  the  centre  pier.  One  end  was  after- 
wards extended  an  additional  20  feet ;  and  as 
the  other  end  could  not  be  extended  in  the 
same  way,  in  consequence  of  want  of  space, 
a  weight  of  28  i  tons  was  suspended  from  it  as 
a  counterpoise.  Although  the  structure  fell 
about  three  years  after  its  completion,  the  fall 
was  owuig  to  circumstances  independent  of 
the  principle  on  which  the  ai'ch  was  con- 
structed. 

The  origin  of  the  arch  in  actual  constinic- 
tions  is  stiU  unknown;  it  cannot  be  stated 
Avith  any  degree  of  certainty,  either  ia  what 
country  or  at  what  epoch  it  was  first  used. 
There  is  reason  to  think  that  it  was  unlmown 
to  the  Greeks  at  the  time  when  they  produced 
their  most  beautiful  temples,  in  the  fifth, 
fourth,  and  thii-d  centmies  before  the  Chris- 
tian ajra.  The  want  of  the  arch  -would  lead 
them  to  contract  the  intercolumniations,  or 
spaces  between  the  columns,  and  to  the  gene- 
ral and  frequent  adoption  of  columns  as  tiie 
only  mode  of  supporting  a  superstructui-e. 

It  is  mamtained  that  there  are  brick  arches 
at  Thebes  in  Egypt,  which  belong  to  a  very 
remote  epoch,  and  one  long  prior  to  the  occu- 
pation of  that  countiry  by  Alexander  the 
Great.  Etiau-ia  seems  to  have  been  the  first 
European  country  m  which  the  ai'ch  was 
used.  The  great  sewer  of  Rome,  com- 
monly called  the  Cloaca  Maxhna,  is  an  arched 
consti-uction,  which  probably  belongs  to  tlie 
age  of  the  Tarquins. 

The  apphcation  of  the  arched  structm-e  as 
one  of  the  most  useful  mechanical  contiivances. 
By  means  of  it  small  masses  of  bm-ut  clay, 
and  convenientiy  sized  pieces  of  soft  and  fria- 
ble sandstone,  are  made  more  extensively  use- 
ful for  the  economic  pui-poses  of  building,  than 
the  most  costly  and  promising  materials  were 
in  the  hands  of  the  Greeks  and  Egj-ptiaus. 
By  means  of  it  cellars  are  vaulted;  subways, 
or  sewers,  are  made  to  pass  under  heavy 
structures  and  along  streets  with  certamty  and 
safety ;  and  secure  and  permanent  roadways  foi- 
every  purpose  of  communication  are  fomied 
across  mde,  deep,  and  rapid  rivers. 

The  Romans  did  not  deriate  much  from  the 
semicircular  form.  Aixhes  of  smaUer  seg- 
ments were  certainly  used  by  tiiem,  as  well  as 
elliptical  arches,  but  in  these  cases  they  were 
fortified  -vrith  enonnous  abutments,  which 
proves  that  the  architects  knew  veiy  well  the 
weak  points  of  such  a  construction.  The 
architects  of  the  twelfth,  thirteentii,  and  four- 
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tcontli  centuries,  showed  what  could  be  done 
by  varj-ing  the  form  and  consti'uction  of  the 
arch. 

The  pointed  arch,  upon  its  invention  or 
ili-st  inti-oduction  into  Em-ope,  seems  to  have 
exercised  the  ingenuity  of  architects  in  xaxj- 
iag  its  form  and  appUcation.  This  we  ob- 
sen'C  in  the  numerous  ecclesiastical  structm-es 
in  this  country,  in  our  beautifiil  pointed  styles, 
and  most  particulai-ly  in  some  of  the  greater 
chui-ches  and  cathedrals. 

The  origin  of  the  pointed  arch  has  been 
ivlmost  as  much  disputed  as  the  discovery  of 
the  principle  of  the  arch  itself.  It  became 
1,'eneral  in  most  parts  of  Europe  at  nearly  the 
same  time,  and  about  the  period  of  there- 
tiu^  of  the  warrior-priests  and  pilgrim-sol- 
diers of  the  first  crusade.  This,  and  other 
chxumstances  which  might  be  adduced,  added 
to  the  fact  of  the  pointed  arch  being  used  in 
Asia  before  that  period,  and  that  an  arch  of 
the  pointed  form  cannot  be  satisfactorily 
shown  to  have  been  used  hi  the  northern  and 
western  parts  of  Europe  anterior  to  it,  give  a 
reasonable  degree  of  certainty  to  the  suppo- 
sition that  the  notion  was  brought  from  the 
east  by  the  crusaders. 

The  most  notable  of  the  departures  from 
the  principle  of  the  arch  in  building  are  de  - 
scribed under  Beitannia  Beidge  ;  Suspen- 
sion Bridge. 

AECH,  TEIUMPHAL,  a  structure  which 
the  Eomans  used  to  erect  across  then'  roads 
or  bridges,  or  at  the  entrance  of  then-  cities, 
in  honour  of  victorious  generals  or  emperors. 
They  were  of  two  kinds.  Temporary  arches 
were  made  of  wood,  on  the  occasion  of  a 
triumph.  The  others  were  permanent  struc- 
tiu-es,  built  first  of  brick,  afterwards  of  hewn 
stone,  and  lastly  made  of,  or  at  least  cased 
^.rith,  mai-ble.  Their  general  form  is  that  of 
I  paraUelopipedon,  which  has  an  opening  in 
ihe  longer  side,  and  sometimes  a  smaller 
opening  on  each  side  of  the  lai-ge  one.  These 
openings  are  arched  over  with  semicircular 
arches,  and  the  fronts  are  decorated  with  co- 
lumns and  their  accessories  on  lofty  pedestals  : 
the  whole  is  simnounted  by  a  heavy  attic,  on 
the  faces  of  which  inscriptions  were  generally 
placed. 

Triumphal  arches  were  erected  under  the 
repubUc.  Under  the  emperors  these  monu- 
ments became  very  numerous,  and  were  over- 
charged with  ornaments.  One  erected  to 
Augustus  at  Eimini  has  the  widest  opening  of 
the  ancient  arches,  the  gateway  being  31  feet. 
Of  the  triumphal  arches  remaining  at  Eome, 
that  of  Titus  is  the  oldest.  This  arch  is  or- 
namented with  sculptures  representing  the 
triumph  of  Titus,  and  the  ornaments  of  the 


temple  of  Jerusalem  which  he  brought  as 
spoils  to  Eome.  But  arches  were  also  raised 
in  honour  of  emperors  for  benefits  confeired 
on  their  country  on  some  particular  occasions  ; 
such  is  the  fine  arch  of  Trajan  on  the  old 
mole  of  Ancona.  Another  fine  arch  in  me- 
mory of  Trajan  exists  at  Benevento ;  it  is 
ornamented  with  fine  rilievi,  and  is  in  veiy 
good  preservation.  All  these  are  single 
arches ;  but  others  have  two  smaller  archways, 
one  on  each  side  of  the  great  centi-al  one. 
These  are  consequently  oblong  in  their  shape, 
and  have  a  heavier  appeai-ance  than  the  single 
arch.  Two  of  these  triple  arches  still  exist  at 
Eome,  that  of  Septimius  Severus,  and  that 
called  the  arch  of  Constantine. 

There  are  other  arches  in  various  parts  of 
Italy,  at  Aquino,  Aosta,  and  Pola  in  Istria,  and 
several  in  the  south  of  Erance,  of  which  those 
of  Nismes  and  Orange  are  the  best  j)reserved. 
There  are  several  arches  in  Syria  and  in  Bar- 
baiy,  particularly  one  at  Tripoli,  and  another 
at  Constantina.  In  modern  times  triumphal 
arches  have  been  raised  in  imitation  of  the 
Eoman  arches.  Those  of  the  gate  of  St.  Denis 
and  the  gate  of  St.  Martm,  at  Paris,  were 
raised  in  honour  of  Louis  XIV.  Bonaparte 
also  had  one  constructed  on  the  place  du 
Carousel,  after  the  model  of  the  triumphal 
arch  of  Septimius  Severus  at  Eome.  The 
much  larger  arch,  the  '  Arc  de  I'Etoile,'  at  the 
Barrriere  de  Neuilly,  was  commenced  in  1806, 
after  the  battle  of  Austerlitz,  and  has  only 
recently  been  finished  (1847.)  Another  arch 
(L'Arco  della  Pace)  which  was  begun  by 
Bonaparte's  order  at  Milan,  on  the  opening  of 
the  famous  road  across  the  Simplon,  has  since 
been  completed  by  the  Austrian  government. 
In  London  there  is  a  single  arch  at  Hyde 
Park  Corner. 

AECHANGEL,  considered  as  a  province, 
has  very  little  to  do  with  the  industry  of  all 
nations.  Its  chmate  is  severe,  and  its  pro- 
ductions few.  The  bread  in  use  is  a  com- 
pound of  meal,  moss,  scrapings  of  the  bark  of 
the  pine,  and  grated  roots ;  yet  this  food, 
coarse  as  it  is,  is  unknown  to  more  northern 
palates,  which  must  be  content  with  chied  fish. 
The  southern  districts  grow  hemp  and  flax, 
and  a  few  lands  of  vegetables.  The  forests 
produce  very  fine  timber.  Salt  and  bog- iron 
foiTU  the  chief  mineral  wealth. 

The  manufacturing  and  mechanical  industry 
of  the  people  is  principally  confined  to  ship- 
builchng,  the  preparation  of  pitch  and  tar,  and 
the  weaving  of  linen,  which  latter  occupation 
fills  up  the  leisure  hours  of  the  peasant's 
wife  in  the  circles  of  Kholmogory  and  Arch- 
angel, and  constitutes  a  lucrative  branch  of 
their  commerce  with  St.  Petersburg,  Moscow, 
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and  other  Eussian  marts.  Pitch,  tar,  timher, 
tallow,  train-oil,  hemp,  flax,  mats,  canvas, 
sldns,  and  furs,  are  the  chief  exported  pro- 
duce. 

But  the  town  of  Archangel  (the  chief  place 
in  the  province),  is  notahle  in  a  commercial 
point  of  view.  It  is  the  most  northern  empo- 
riimi  of  trade,  and  the  oldest  port,  in  the 
Eussian  dominions.  It  is  now  the  chief  mart 
of  the  Eussian  northern  trade,  as  it  was  for- 
merly of  all  the  traffic  between  Muscovy  and 
foreign  parts.  The  exports  consist  of  lin- 
seed, rye,  oats,  wheat,  barley,  flax,  tow,  tallow, 
ti-ain-oil,  mats,  deals,  battens  and  ends,  pitch, 
and  tar.  The  imports,  which  are  generally 
confined  to  the  town  and  neighbom-hood,  ai-e 
sugar,  cofiee,  spices,  salt,  woollens,  hard- 
ware, (fee.  In  1846  there  were  634  vessels 
cleared,  of  which  368  were  British,  the  car- 
goes bemg  valued  at  1,063,700^.  The  port  is 
connected  by  canals  with  the  Volga  and  the 
Neva.  The  navigation  is  open  generally  from 
May  to  the  end  of  September,  and  during 
this'  period  the  river  is  covered  with  vessels 
and  boats  of  all  sizes  ;  the  quays  and  shores 
ai-e  peopled  with  multitudes,  variously  and 
actively  employed;  and  the  great  road  from 
Siberia  is  covered  with  travellers  and  loaded 
carts  and  waggons.  An  association  called 
the  'White  Sea  Company,'  was  formed  at 
Archangel  in  1803  ;  it  despatches  a  fleet  of 
vessels  every  year  on  fishery  expeditions  to 
the  coast  of  Nova  Zembla,  Kalguiew,  and 
Spitzbergen,  at  the  last  of  which  the  crews 
sometimes  winter. 

AECHEEY.  A  few  notices  of  the  me- 
chanical construction  of  the  implements  of 
archeiy  will  be  found  under  their  proper 
headings. 

AECHIL,  orchil,  lUmus,  or  tournsole,  is  a 
blue  dye  prociu-ed  from  the  rocclla  iinctoria 
and  ceanora  tartarea,  which  are  lichens  grow- 
ing abundantly  in  the  Canary  and  Cape  Verde 
Islands.  The  colouring  matter  of  these  plants 
appears  to  be  a  peculiar  vegetable  principle 
which  has  been  called  eri/thrine :  it  may  be 
extracted  either  by  means  of  alcohol  or  am- 
monia, but  the  latter  is  employed  by  those 
who  manufacture  the  colour,  which  is  gene- 
rally sold  in  small  flat  pieces,  and  Imown  by 
the  name  of  litmus. 

Archil  is  brought  to  market  in  three  states 
—violet-red  liquid  paste,  blue  lumps,  and 
powder.  It  is  employed  by  chemists  to  ascer- 
tain the  presence  of  acids  in  solution,  because 
it  has  the  property  of  changing  from  blue  to 
red  by  contact  with  acids  ;  and  it  also  detects 
alkalies,  by  restoring  the  blue  which  had  been 
changed  by  acids.  Archil  is  never  used  alone 
as  a  dye,  on  account  of  its  want  of  perma- 


nence. It  is,  however,  employed  for  the  pur- 
pose of  deepening  and  improving  the  tints  of 
other  dyes,  and  it  imparts  a  bloom  which  it  is 
dificult  to  obtain  from  other  substances. 
Liquid  archil  is  much  used  for  staming  wood, 
and  tinting  silk  stockings. 

M.  Clenchard,  a  French  chemist,  has  re- 
cently (1850)  patented  a  mode  of  using  archil 
in  the  dyeing  and  printing  of  woollen  and 
silk  goods ;  in  which  the  ai-chil  Is  combined 
■with  alkahes  and  lime,  and  applied  to  the 
woven  material  with  a  more  direct  action 
than  in  the  ordinaiy  mode  of  its  use. 

Archil  communicates  a  beautiful  violet  co- 
lour to  marble. 

The  island  of  Teneriffe  is  said  to  yield  an- 
nually about  30,000  lbs.  of  the  hchen  from 
which  ai'chil  is  prepared. 

AECHIMEDEAN  SCEEW.  The  great 
Greek  philosopher,  Archimedes,  is  associated 
with  many  valuable  discoveries  in  science, 
among  which  the  principle  of  specific  gravity, 
and  certain  geometrical  theorems,  stand  out 
prominently.  But  the  hydrostatic  screw  is 
the  contrivance  which  connects  his  name 
more  particulaiiy  vnih  the  arts.  Whether  it 
is  true  that  he  travelled  into  Egj-pt.  and  in- 
vented the  screw  as  a  means  of  raismg  the 
water  of  the  Nile  to  pouats  which  it  could  not 
othenvise  reach,  is  a  disputed  question ;  but 
it  is  known  that  he  was  aware  of  the  action  of 
such  a  screw. 

In  what  way  the  Ai-chimedean  screw  maybe 
made  available  for  raismg  water,  is  explained 
under  Hydraulics  ;  while  its  application  to 
steam  navigation  is  noticed  under  Scbew 
Peopeller. 

AECHIPELAGO.  The  small  but  luxm-iant 
islands  wliich  speckle  the  Mediterranean,  be- 
tween Greece  and  Asia  Minor,  ai-e  rich  in  pro- 
duce which  forms  no  inconsiderable  part  of 
the  commerce  of  Em-ope  and  the  Levant. 
Many  of  these  islands  are  composed  almost 
entii-ely  of  a  pm-e  white  marble,  of  which  the 
Parian,  from  Pai-os,  where  it  was  formeriy 
most  worked,  is  often  mentioned  by  ancient 
•m-iters.  The  productions  of  the  islands  ai-e 
wine,  oil,  gum-mastic,  raisins,  figs,  silk,  honey, 
wax,  olives,  and  various  fruits,  especiaUy  the 
lemon  and  orange :  cotton  is  grown  in  small 
quantities  on  Milo  and  other  islands,  and 
might  be  cultivated  to  a  great  extent;  it  is 
remarkable  for  its  brilUont  white  hue.  Some 
of  the  larger  islands  contain  sulphiu-,  alum, 
iron,  and  other  minerals.  An  extensive  sponge 
ftshei-y  has  also  long  been  established  among 
the  Sporades,  which  are  noted  for  their  fine 
sponges. 

AECHITEOTUEE.   A  formal  treatise  on 
architectm-o  being  beyond  the  limits  of  the 
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present  work,  the  reader  is  referred  simply  to 
ilie  names  of  the  chief  component  pai-ts  of  an 
urchitectiu-al  structure,  and  to  some  of  the 
most  famous  buildings. 

ARCHITRAVE,  is  the  lower  pai-t  of  any 
.structure  supported  by  pilloi-s,  or  the  lower 
boiun  which  rests  upon  the  columns  and  joins 
I  hem  together,  on  wliich  tlie  whole  entabla- 
ture (or  ornamental  pai-t  which  comes  imme- 
ihately  above  the  columns)  rests.  When  pil- 
hirs  support  an  arch,  the  voussoirs  supply  the 
place  of  an  ai-chitrave,  by  which  name  they 
are  sometimes  called.  In  the  same  way  the 
•,lat-beam,  or  row  of  stones  coming  imme- 
diately above  a  door  or  window,  is  called  the 
architrave. 

ARCHIVOLT,  or  ARGHIVAULT,  is  the 
ornamented  band  or  moulding  wliich  runs 
roiuid  the  lower  part  of  all  the  voussoirs  of 
an  arch. 

ARCH- LUTE,  a  large  lute,  or  double- 
stringed  theorbo,  formerly  used  by  the  Ita- 
lians for  the  base  pai'ts,  and  for  accompanying 
the  voice.  This  instrument  had  fourteen 
notes,  the  highest  whereof  was  A,  the  fifth 
line  in  the  base,  the  lowest  the  double  G 
below.  It  possessed  considerable  power.  It 
was  about  five  feet  in  extreme  lengtli,  and 
proportionally  large  in  the  body.  At  the 
commencement  of  the  last  century  this  in- 
strument was  much  in  use.  Handel  em- 
ployed it  in  many  of  his  early  operas. 
ARCOGRAPH.  [Cyclogeaph.] 
ARCTIC  FOX,  a  small  species  of  fox 
{  Canis  lagopus),  celebrated  for  the  beauty  and 
fineness  of  its  fiu-,  which  has  long  been  con- 
idered  a  valuable  article  of  commerce.  The 
>\om  of  the  fur,  as  is  the  case  with  all  ani- 
mals which  inhabit  veiy  high  latitudes,  varies 
iccording  to  the  season,  being  slaty  blue  in 
immer,  and  piu-e  white  in  winter.  It  is  in 
the  latter  state  that  the  fur  is  most  esteemed, 
not  only  on  account  of  its  colour,  but  IBce- 
T.  ise  because  it  is  of  a  closer  and  finer  quality 
than  at  any  other  time,  and  therefore  fitted 
f  ir  producing  more  costly  articles. 

ARDECHE,  one  of  the  southern  depart- 
ments of  France,  has  considerable  manufac- 
iring  industry.    There  are  numerous  tan- 
ties  for  shoe  and  glove  leather,  paper-mills, 
tton,  woollen  cloth  and  silk  factories.  Great 
attention  is  paid  to  the  reai-ing  of  silkwoiTns, 
Tor  the  production  of  raw  silk,  of  which  about 
700,000  lbs.  are  brought  to  market  annually. 
The  department  contains  mines  of  lead,  cop- 
por,  iron,  manganese,  antimony,  alum,  fl,nd 
oal :  marble  of  different  colours,  gun  flints, 
porcelain   clay,  and  pumice-stone  abound. 
I'articles  of  gold  are  found  in  tlie  Rhone,  the 
Ardechc,  the  Erieirx,  and  also  mixed  with 


antimony  in  the  mines  of  Uiq  commune  of 
Malbosc. 

The  number  of  manufacturing  toras  is 
considerable.  Annonay,  the  largest  town  in 
the  department,  has  numerous  establishments 
for  dressing  kid  and  lamb  skins  for  glove 
leather,  the  annual  value  of  wliich  amounts  to 
6,000,000  francs  ;  there  are  also  several  silk- 
mills,  and  paper  factories  which  produce  the 
best  paper  in  France ;  the  value  of  tlie  paper 
made  here  is  stated  to  be  3,000,000  francs  a- 
year;  the  production  of  white  silk  for  the 
manufacture  of  blondes  and  tulles  has  rapidly 
increased  of  late  years. 

ARDENNES,  a  department  of  France  on 
the  Belgian  frontier,  has  manufactm-es  in 
ironmongery  of  all  kinds,  broad  cloth,  cash- 
mere shawls  and  other  woollen  stuffs,  shoe 
and  white  leather,  hosiery,  coarse  linen,  and 
hats  ;  there  are  also  several  glass-works,  iron- 
fm-naces,  and  brass -foundries.  Coal,  iron, 
slate,  porcelain  clay,  and  sand  used  in  the 
manufactm-e  of  plate -glass,  are  found.  At 
CharleviUe  the  chief  manufactures  are  fire- 
arms, hard-ware,  and  nails  ;  there  are  also 
soaperies  and  brass  foundiies  in  the  town. 
Rethel  is  a  busy  place,  and  is  largely  engaged 
in  the  woollen  manufactures  ;  it  contains  also 
several  tanneries,  breweries, andiron-foundries. 
The  environs  are  fertile,  jdelduig  good  pas- 
tm-age  and  timber,  and  contain  stone  quarries 
and  kon-mines.  Sedan  has  been  long  famous 
for  its  fine  broad  cloths,  and  especially  for  its 
fine  blacks.  The  total  yearly  value  of  tliis 
manufactm-e  is  sot  down  at  16,000,000  francs. 
The  environs  are  studded  with  factories  and 
workshops,  engaged  in  the  woollen  ti-ade ; 
there  are  also  several  u'on  works,  lanyards  and 
dyehouses. 

ARDROSSAN  is  worthy  of  oiu:  attention, 
for  the  part  which  it  nowfiUs  in  the  system  of 
steam  navigation.  Placed  on  the  west  coast 
of  Scotland,  near  Ayr,  it  has  railway  commu- 
nication with  Glasgow  on  the  north-east,  and 
■with  Carlisle  on  the  south-east.  The  port 
having  many  natural  advantages,  a  hai-hour 
was  commenced  there  in  1800  ;  it  has  been 
for  many  years  in  a  state  to  receive  shipping, 
and  is  now  considered  one  of  the  safest  and 
most  accessible  on  the  west  coast  of  Scotland. 
Steamers  ply  regularly  from  Ardrossan  to 
various  ports  of  England,  Scotland,  and  Ire- 
land. 

ARDWICK  LIMESTONE,  is  a  calcareous 
bed  or  series  of  beds  containing  shells  and  fish 
remains,  in  the  upper  part  of  the  coal  forma- 
tions of  Manchester  and  Lebetwood.  Tliei-e 
is  a  coal-bed  above  it  at  Manchester. 

ARE,  is  the  modern  French  measure  of 
surface,  foi-ming  part  of  the  decimal  svstem 
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attopted  in  that  country  after  the  revolution. 
It  is  ohtained  as  follows  : — the  metre  or  mea- 
sure of  length,  being  the  forty-millionth  port 
of  the  whole  meridian,  as  determined  by  a 
trigonometrical  survey,  is  3-2809167  Enghsh 
feet;  and  the  are  is  a  square,  the  side  of 
^  which  is  10  metres  long.  The  hectare  is  gene- 
rally used  in  describing  a  quantity  of  land. 
It  is  2-4711695  English  acres,  or 
hectares  make  1000  acres. 

A'REA,  is  the  superficies  or  quantUy  of  sur- 
face in  a  plane  figure.  The  measurmg  tmit 
of  every  area  is  the  squai-e  described  upon  the 
measm-ing  unit  of  length :  thus,  we  tallc  of  the 
square  inches,  square  feet,  squai-e  yards,  or 
square  mUes,  which  an  area  contains. 

Any  figure  which  is  entirely  bounded  by 
sti-aight  lines  may  be  divided  into  triangles ; 
and  the  area  of  each  triangle  separately  de- 
termined. This  determination  may  be  made 
in  either  of  two  ways.  1st.  Measm-e  a  side  of 
the  triangle,  and  the  pei-pendicular  which  is 
let  faU  upon  it  from  the  opposite  vertex,  both 
in  vnits ;  half  the  product  of  these  two  lengths 
is  the  nmnber  of  square  units  in  the  triangle. 
.2nd.  Measm-e  the  three  sides  in  units ;  talce 
the  half  sum  of  the  three,  from  it  subtract 
each  of  the  sides,  multiiDly  the  foiu'  results 
together,  and  extract  the  square  root  of  the 
product ;  this  gives  the  number  of  square  units 
in  the  triangle. 

To  find  the  area  of  a  parallelogram.,  multiijly 
one  side  by  its  perpendicular  distance  from 
the  opposite  side;  for  a  rectangle,  multiply  two 
adjacent  sides. 

To  find  the  area  of  a  circle,  multiply  the 
radius  by  itself  and  the  result  by  355 ;  then 
divide  by  113.  In  all  these  cases,  the  result 
is  in  the  square  units  corresponding  to  the 
linear  units  in  which  the  measm-ements  were 
made. 

The  above  are  a  few  practical  rules,  useful 
for  every  day  purposes. 

AREGA.    [Betel  Nut.] 

ARENG.    [Palms;  Sago.] 

ARE  QUIP  A,  one  of  the  largest  and  finest 
cities  of  Peru,  has  considerable  industry  and 
commerce.  Gold  and  silver  cloths,  woollens, 
and  cottons,  are  manufactured  at  Arequipa, 
which  carries  on  a  great  trade  with  Buenos 
Ayres,  exporting  brandies,  ivine,  flour,  cotton, 
and  sugar ;  and  importing  cattle,  di-ied  flesh, 
tallow,  cocoa,  &c.  The  great  commercial  road 
from  Lima  to  the  southern  pro\dnces  passes 
through  the  city. 

ARFE,  is  the  name  of  two  very  distm- 
guished  Spanish  silversmiths,  and  Uie  de- 
signers and  constructors  of  several  of  the 
most  costly  tabernacles  which  do  or  did  adorn 
the  cathedrals  of  Spain. 


Henrique  de  Arfe,  the  elder,  and  the  grand- 
father of  the  other,  Juan  de  Arfe,  made,  be- 
tween 1506  and  1524,  the  silver  tabernacles  of 
the  cathedi-als  of  Leon,  Cordova,  and  Toledo. 
He  also  made  the  tabernacle  of  the  Benedic- 
tine monastery  of  Sahagun,  besides  a  great 
many  crucifi:xes  and  other  articles  used  in 
Roman  worship. 

Juan  de  Arfe  ij  Villafane,  the  grandson,  was 
born  at  Leon  in  1535.  He  is  the  artist  of 
three  of  the  finest  tabernacles  in  Spain — those 
of  A^ila,  Seville,  and  Osmas.  He  made  also 
tabernacles  for  the  cathedrals  of  Bm-gos  and 
Valladohd,  and  one  for  the  church  of  St.  Mai-- 
tin  at  Madrid.  Arfe  was  much  employed  by 
Philip  II.  and  Philip  III.  ;  the  former  ap- 
pointed him  assayer  of  the  mint  of  Segoria. 
He  was  both  engraver  and  wiiter. 

ARGAND  LAMP,  a  land  of  lamp  m  which 
the  wick,  and  consequently  the  flame  also,  is 
in  the  form  of  a  hollow  cyhnder,  thi-ougb  the 
interior  of  which  a  cmTent  of  air  is  made  to 
ascend,  in  order  to  afford  a  fi-ee  supply  of  oxy- 
gen to  the  interior  as  weU  as  to  the  exterior  of 
the  flame ;  and  thereby  to  ensm-e  more  perfect 
combustion  and  greater  brilliancy  of  light 
than  coiild  be  obtained  either  by  the  use  of  a 
single  large  wick,  or  by  a  series  of  small  wicks 
an-anged  m  a  straight  line.  These  objects  ai-e 
more  perfectly  attained  by  the  addition  of  a 
glass  chimney,  which  confines  the  air  unme- 
diately  surrounduig  the  flame,  and  produces 
an  upwai-d  cun-ent  wliich  causes  it  to  rise  high 
above  the  -vvick.  This  ai-rangeraent  was  in- 
vented about  1782,  by  Ahne  Ai-gand,  a  native 
of  Geneva.  It  is  made  in  many  diflerent 
forms,  one  of  which,  with  a  chimney  of  copper 
instead  of  glass,  is  used  in  chemical  operations 
for  the  emission  of  heat.  The  principle  is 
also  extensively  appUed  to  gas-bm-ners. 

Mr.  Hemmenway  took  out  an  American 
patent  in  1841,  for  a  means  of  avoiding  the 
necessity  of  remo\'ing  the  oil  chamber  when 
an  ai-gand  lamp  is  to  be  replenished  Avith  oil. 
The  foimtain  or  reservoh-  is  to  be  supplied 
■nith  oil  through  a  short  pipe  at  top,  which  is 
hermetically  closed  by  a  leather  valve  and 
screw  cap ;  and  between  the  bottom  of  tliis 
reservoir  and  the  pipe  that  conducts  the  oil  to 
the  burner,  is  an  air  chamber,  which  is  sup- 
pUed  with  air  by  a  tube  passing  up  tlu-ough 
the  oil  reservoh".  This  air  is  made  one  of  the 
means  of  filling  the  vessel  \rith  oil. 

Messrs.  Bedington  and  Docker  registered 
an  improvement  in  1849,  whereby  an  organd 
lamp  is  enabled  to  maintain  a  clear  light  for  a 
greater  number  of  houi-s  than  under  ordinaiy 
circumstances.  The  central  air-tube,  instead 
of  terminating,  as  in  the  usual  ai-gand  lamps, 
nearly  on  a  level  with  the  top  edge  of  the  per- 
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rated  aii'-cone,  is  carried  about  half  on  inch 
her,  and  has  apertures  made  near  its  upper 
I.  The  outer  case  is  also  prolonged  at  top 
a  similar  extent,  and  is  similarly  perforated 
ir  the  top.  By  this  ai-rangement,  ciuTents 
air  are  directed  through  the  apertures  into 
>  wick,  just  below  the  pomt  of  inflamma- 
11 ;  and  thus  the  oil  is  prevented  from 
■oming  thickened  or  carbonized  at  that 

pot,  which  is  so  Ukely  to  occur  in  the  ordinai-y 

irm  of  argand. 

Many  other  improvements  have  from  time 
0  time  been  introduced  in  the  argand  lamp  ; 
iiul  our  manufactm-ers  in  London  and  Bir- 
ningham,  in  the  various  Exhibitions  of  Manu- 
•ictiires  which  have  taken  place  withm  the 
^t  few  years,  have  shown  how  much  external 
auty  as  well  as  practical  convenience  may 
imparted  to  these  contrivances. 
The  name  of  Argand  having  become  associ- 
ated vnth  the  means  of  producing  a  bright 
ight  by  a  judicious  arrangement  of  air-holes, 
,t  has  been  appUed  not  only  to  lamps,  but  also 
io  candles  and  furnaces.  During  more  than 
forty  years,  attention  has  from  time  to  time 
been  directed  to  the  possibility  of  producing 
Argand  Candles— that  is,  candles  constructed 
on  the  argand  principle.  As,  in  the  argand 
lamp,  air  is  suppUed  wilhin  the  cii'cle  of  the 
flame,  so  it  has  been  thought  that  if  air  could 
ascend  through  the  wick  of  a  candle,  the  flame 
produced  would  be  more  brilUant.  Many 
\  ai-ieties  have  been  tried,  and  some  of  them 
patented ;  but  none  of  them  have  yet  become 
jiermanently  and  commercially  successful. 

The  designation  Argand  Furnace  has  been 
'  itely  given  to  an  arrangement,  in  which  a 
tream  of  air  is  made  to  rningle  with  the  in- 
flammable gases  in  the  fmnace,  but  is  pre- 
\iously  dirided  into  a  nimiber  of  minute 
streamlets  bypassing  through  small  apertures. 
The  princijAe  has  been  known  and  partially 
acted  on  for  a  considerable  time,  but  it  was 
brought  into  a  practical  form  a  few  years  ago 
by  Mr.  Williams. 
AKGIL.  [Alumina.] 
ARGOL  is  an  acidulous  concrete  salt  which 
is  deposited  by  wine,  and  forms  a  crust  on 
the  sides  of  vessels  in  which  that  liquid  is 
kept.    This  crust  becomes  hard,  biilliant,  and 
brittle  ;  it  is  easUy  reduced  to  powder.  The 
argol  brought  from  Germany,  and  produced 
from  white  wine,  is  the  best.   This  substance 
is  used  by  dyers  as  a  mordant,  and  to  neutra- 
lize various  acid  agents ;  a  tartrate  of  tin  is 
also  prepared  from  it.    Argol,  also  called 
Tartar,  is  a  bitai-trate  of  potash.   "When  puri- 
fied and  crystallized  it  is  called  Cream  of  Tar- 
tar, and  is  much  used  medicinally. 
More  than  1000  tons  of  argol  are  annually 
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imported  into  this  Idngdom.  It  comes  to  us 
from  almost  all  -wine-producing  countries. 
The  best  comes  from  Bologna  and  Leghorn  ; 
Rhenish  fetches  a  lower  price.  Argol  is  now 
admitted  duty  free.  Its  price  at  present  in 
the  wholesale  market  is  30s.  to  50s.  per  cwt. 

ARGYLE  can  put  forth  very  few  preten- 
sions to  notice  in  an  industrial  point  of  view. 
It  occupies  a  position  on  the  western  coast  of 
Scotland  rather  out  of  the  ordinary  commer- 
cial route.  Yet  it  is  not  without  mineral 
riches.  There  are  lead  mines  in  several  parts 
of  the  county,  copper  in  Islay,  and  coal  in 
Mull  and  Campbeltown.  The  slate-quai'ries 
of  Easdale  island  have  been  among  the  most 
considerable  in  Britain ;  and  there  are  quarries 
at  Balaclulish  in  Lorn.  Eight  milhon  slates 
have  been  procured  from  the  county  in  one 
year.  The  marble  and  limestone  of  the 
county  are  of  line  quality.  The  granite  quar- 
ried near  Inverary  takes  as  fine  a  polish  as 
marble;  and  the  lapis  ollaris  (a kind  of  mica- 
ceous slate),  with  which  the  Duke  of  Argyle's 
castle  at  that  place  is  built,  is  one  of  the 
handsomest  of  the  building-stones  found 
within  the  borders.  Strontian,  cobalt,  and 
coral,  occur  in  or  near  the  county. 

The  manufactm-es  of  this  county  are  tmim- 
portant.  The  woollen  manufacture  was  esta- 
blished at  Invei-aiy,  and  can-ied  on  for  many 
years  under  the  patronage  of  the  Duke  of 
Argyle,  but  it  does  not  seem  to  have  flom-ished, 
and  has  been  given  up  for  some  time.  The  cot- 
ton manufacture  has  gained  but  little  ground ; 
whatever  is  carried  on  is  about  Campbel- 
town. A  more  important  branch  of  industiy 
is  the  hei-riug,  cod,  and  ling  fisheiy ;  the  fish 
ai-e  both  good  and  abundant,  and  the  fisheries 
employ  a  great  number  of  men.  The  chief 
trade  of  Campbeltown  is  in  whiskey,  the  parish 
containing  numerous  distilleries. 

ARIE'GE.  The  inhabitants  of  this  depart- 
ment of  France,  besides  the  usual  agricultiural 
pursuits,  are  engaged  in  the  manufacture  of 
coarse  wooUens.  linen,  soap,  hats,  combs, 
porcelain,  and  pottery.  There  are  also  many 
tan-yards,  paper-mUls,  saw-miUs,  glass-works, 
and  numerous  establishments  for  smelting 
u-on  and  copper  ores.  The  principal  article 
of  export  from  the  department  is  iron,  which 
is  can-ied  on  the  backs  of  mules  to  Auterive 
in  Haute  Garonne,  whence  it  is  conveyed 
down  the  Aiiege  to  the  canal  of  Languedoc 
and  the  Garonne.  Wool  is  largely  imported 
from  Spain,  which  receives  in  return  woollen 
fabrics,  linen,  cattle,  and  wax.  Other  articles 
of  commerce  are  rosin,  pitch,  turpentine, 
cork,  marble,  medicinal  herbs,  and  various 
miscellaneous  products. 

ARITHMETIC,  as   a  sdenco,  does  not 
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claim  a  place  in  this  work ;  but  a  few  useful 
rules  and  properties  of  numbers,  applicable  to 
the  mechanical  ai-ts  and  to  the  details  of 
every-day  life,  are  given  under  various  head- 
ings. 

AEITHMETER,  is  another  name  for  the 
Abacus,  sometimes  employed  in  teaching 
children  the  rudiments  of  ai-ithnietic. 

ARITHMETICAL  PROPORTION,  is  the 
relation  which  exists  between  fom-  nmnbers, 
of  which  the  first  and  second  have  the  same 
difference  as  the  thu'd  and  fomth.    Thus  : — 
1     :     2    and    81     :  82 
7     :     3    and    16     :  12 
2J   :     3k  and     If   :  2i 
ai-e  severally  in  arithmetical  proportion,  and 
in  every  such  proportion  the  sum  of  the  ex- 
tremes is  equal  to  that  of  the  means.  Thus— 
12  +  7  =  3  +  16 
ARKANSAS.    This  fine  American  river, 
the  largefst  affluent  (except  the  Missouri)  of 
the  Mississippi,  has  at  the  present  time  a 
commercial  interest  imparted  to  it  by  the  pro- 
posed railway  across  America  from  the  At- 
lantic to  the  Pacific.    The  Arkansas  has  its 
rise  in  the  Rocky  Moimtains,  and  flows  2000 
miles  to  the  Mississippi ;  and  one  of  the  rail- 
Avay  projects,  suggested  to  the  enterprising 
Americans  by  the  discoveries  in  Cahfomia 
and  by  the  possession  of  Oregon,  is  to  form  a 
railway  up  the  valley  of  this  river,  cross  the 
range  of  the  Rocky  Mountains  at  the  lowest 
available  pass,  and  descend  to  the  plains  of 
Oregon  and  Cahfomia.         ether  this  stu- 
pendous project  Avill  ever  be  executed,  remains 
to  be  seen ;  in  tlie  mean  time  the  Arkansas  is 
a  mediiun  for  bringing  the  produce  of  the 
West  to  the  Mississippi  and  New  Orleans. 

ARKANSAS,  one  of  the  tenitories  of  the 
United  States  which  he  westward  of  the  Mis- 
sissippi, is  too  young  in  civihzation  to  present 
an  important  figure  in  manufactm'es  and  in- 
dustrj'.  It  is  however  progressing  rapidly. 
The  chief  produce  is  Indian  corn,  wheat,  rye, 
oats,  potatoes,  cotton,  wool,  tobacco,  and  hay. 
It  has  numerous  tanneries  and  manufactories 
of  leather,  distilleries,  and  flour-miUs. 

ARKEEKO,  a  sea-port  on  the  western  coast 
of  the  Red  Sea,  exhibits  to  us  the  mode  in 
which  the  products  of  Arabia  and  Persia  reach 
Abyssinia.  The  goods  are  landed  at  Ai-keeko, 
where  the  kafilas  or  caravans  assemble.  From 
Arkeeko  the  kafilas  journey  in  a  southward 
direction,  passing  over  the  Tai-anta  mountains, 
and  proceed  to  Dixan,  the  first  Abyssinian 
town  on  that  side,  and  thence  to  Adowa,  the 
chief  mart  of  trade  in  the  kingdom  of  Tigre. 

ARKWRIGHT,  SIR  RICHARD,  is  so 
intimately  associated  with  the  progress  of  the 
mighty  cotton  manufacture  in  this  country, 
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that  that  history  could  not  be  understood 
without  a  notice  of  his  inventions  and  im- 
provements. 

Bom  in  1732  at  Preston,  of  parents  too 
iiumble  to  give  liim  anything  more  than  a 
very  shght  education,  Ai-k\vright  had  to  earn 
his  Hving,  fii-st  as  a  barber,  and  then  as  a 
dealer  in  haii-.  But  his  mind  was  busy  all 
this  time.  To  use  Cai-lyle's  quaint  language 
— '  Nevertheless,  in  sti-opping  of  razors,  in 
shaving  of  dirty  beards,  and  the  contradictions 
and  confusions  attendant  thereon,  the  man 
had  notions  in  that  rough  head  of  his  !  Spm- 
dles,  shuttles,  wheels,  and  contrivances,  plying 
ideally  within  the  same  ;  rather  hopeless 
looldng,  which,  however,  he  did  at  last  bring 
to  beai'.    Not  without  difficulty.' 

Conflicting  statements  render  it  difficult  to 
trace  the  history  of  the  machinery  by  which 
Arkm-ight  so  greatly  improved  the  cotton 
manufacture.  It  is,  however,  certain  that  in 
1767  he  employed  a  clockmalcer  named  Kay, 
then  residing  at  Warrington,  to  make  a  model, 
which  was  speedily  followed  by  a  working 
machine.  Tliis  machine  was  first  set  up  at 
Preston  ;  but,  fearing  to  encounter  such 
riotous  opposition  as  had  been  called  forth 
shortly  before  by  the  introduction  of  Har- 
greaves'  spinning-jenny,  Arkwright  removed 
it  to  Nottingham,  where  he  obtained  pecimiary 
assistance  from  the  Messrs.  Wright,  bankere, 
and  shortly  entered  uito  partnership  with 
Messrs.  Need  and  Strutt,  eminent  stocldng- 
manufacturers  of  that  town.  By  this  impor- 
tant connection  the  mechanical  skill  of  Mr. 
J edediah  Strutt,  who  invented  the  contiivance 
by  which  Lee's  stockrng-fi-amewas  adapted  to 
the  production  of  ribbed  stockings  was  brought 
to  bear  upon  certain  deficiencies  of  the  ma- 
chine with  great  advantage.  In  1769  a  patent 
was  obtained  for  the  macliine,  the  most  im- 
portant feature  of  which  was  the  use  of  two 
pairs  of  rollers,  technically  called  drawing 
rollers,  the  first  pair  revol\-ing  slowly  in  con- 
tact ^vith.  each  other,  and  the  second  pair 
revolving  in  hive  manner,  but  with  greater 
velocity.  The  lower  roUer  of  each  pair  was 
fluted  longitudinally,  and  the  upjier  one 
covered  with  leather,  and  the  two  were  pressed 
together  with  a  gentle  pressure  by  means  of 
weighted  levers,  in  order  that  they  miglit  take 
suflicient  hold  of  the  soft  cotton  passed  be- 
tween them.  The  fibres  of  the  eotton-wooi 
were  first  laid  smooth  and  straight,  by  carding 
or  combing,  so  as  to  produce  a  soft  loose  rib- 
bon or  cord  called  a  sliver,  the  end  of  which 
was  introduced  between  the  first  pair  of  rollers. 
In  passing  between  them  it  received  no  further 
change  than  a  slight  compression,  but  as  from 
them  it  was  conducted  to  the  second  pair  of 
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Kn-s,  moving  with  "twice,  thnce,  or  more 
es  the  velocity  of  the  first  pair,  it  was  ex- 
iled or  dra-\vn  out  to  two,  three,  or  more 
es  its  original  length,  its  thickness  heing 
need  in  like  proportion.    As  tliis  action  is 
cted  by  the  sUding  of  the  fibres  upon  one 
lother,  the  distance  between  the  two  paks 
rollers  must  be  so  adjusted,  ui  relation  to 
average  length  of  the  fibres,  that  the  two 
urs  may  never  have  hold  of  one  fibre  at  the 
ime  time.    Such  is  the  beautifully  simple 
rinciple  upon  which,  with  the  aid  of  tmsting, 

10  thick  soft  shver  or  carding  is  converted 
ito  a  fine,  hard,  and  compact  yam  or  tliread. 

.Vi-kwright's  spinning-machine  was,  in  the 
Yht  instance,  worked  by  horse  power ;  but  in 
7  71  the  pai-tners  built  a  spinning  mUl  for 
orking  by  water-power  at  Cromford,  in 
erbyshu-e,  from  which  estabUshment,  'the 
lu-sing-place,'  as  it  has  been  styled,  'of  tlie 
c  toiy  opulence  and  power  of  Great  Britain,' 
le  machine  took  the  name  of  the  ivaier^frame, 
id  the  yai-n  produced  by  it  that  of  loater-iwist. 
.  \yas  in  the  arrangement  of  this  establish- 
lent,  the  first  of  its  land,  that  Arkwiight 
auifested  that  extraordinary  talent  for  me- 
lanical  contiivance  and  adjustment,  and  for 
le  no  less  difficult  task  of  training  human 
uts  to  take  their  places  as  pai-t  and  parcel 
I  a  vast  and  complicated  automatic  apparatus, 
hich  earned  for  him  the  title  of  father  of  the 
ictory  system. 
Not-nithstanding  the  superior  quality  of  the 
ater-twist  over  other  yams,  a  superiority 
hich  rendered  it  available  for  use  as  warp, 
16  prejudiced  manufacturers  formed  a  com- 
ination  to  oppose  its  use,  and  thus  compelled 
r-k-might  and  his  partners  to  commence  the 
lanufacture  of  it  themselves,  first  into  stock- 
igs  and  afterwards  into  calicoes  similar  in 
uahty  to  those  now  used. 
The  invention  of  the  machine  for  spinning 
\-  rollers  was  followed  up  by  various  improve- 
■ats  in  the  mechanism  for  carding  and  for 
ler  processes  in  the  cotton  manufacture,  for 
ich  Arkwright  obtained  a  second  patent  in 
.  75.  As,  however,  the  clieapness  and  beauty 
i  the  new  cotton  fabrics  had  by  this  time  led 
■ )  an  extensive  demand,  the  hostile  manufac- 
nrers  altered  their  tactics,  and  instead  of 
ndeavouring  to  put  down  Arkwright's  inven- 
i '  ns,  they  soon  began  to  dispute  his  claim  to 
'  m,  and  to  appropriate  them  in  defiance  of 
;  patent  rights.    The  use  of  his  new  me- 
unism  was  extended  in  the  course  of  a  few 
l  ars,  by  licences  granted  by  the  patentees, 
1  a  very  great  extent,  and  this  circumstance 
■adered  piracy  more  easy.    In  1782  Ark- 
vrigbt  computed  that  the  new  manufacture 

1 1  ready  employed  upwards  of  5000  persons, 


and  a  capital  of  200,000/.  In  some  cases  the 
new  machinery  was  destroyed  by  mobs,  con- 
nived at,  if  not  encouraged,  by  the  higher  and 
middle  classes ;  while  in  others  the  unautho- 
rized use  of  it  without  payment  to  the  paten- 
tees was  carried  to  a  great  length.  He  be- 
came involved  in  costly  litigation,  during 
which  attempts  were  made  to  deprive  him  of 
the  fame  resulting  from  his  inventions  ;  the 
result  has  been  to  give  merited  praise  to  one 
or  two  earlier  inventors  who  had  languished 
in  obscurity,  but  leaving  quite  enough  to  jus- 
tify the  high  fame  which  Arbvright  had 
achieved. 

Prosperity  continued  to  attend  the  establish- 
ment of  Arkwright  and  his  partners,  notwith- 
standing the  adverse  decisions  of  the  coui'ts. 
His  partnership  with  Mr.  Stratt  terminated  in 
1783,  after  which  time  he  retained  the  works 
at  Cromford,  which  were  subsequently  cai-ried 
on  by  his  son,  while  Mr.  Stmtt  continued  the 
works  at  Belper,  which  were  founded  about 
177G.  How  greatly  the  cotton  manufactm'e 
extended  under  the  stimulating  efi'ect  of  his 
improvements  may  be  conceived  from  the  fact 
that  the  imports  of  cotton-wool,  which  ave- 
raged less  than  5,000,000  lbs.  per  annum  in 
the  five  years  from  1771  to  1775,  rose  to  an 
average  of  25,443,270  lbs.  per  annum  in  the 
five  yeai'S  ending  with  1790. 

Ai-kwright  was  a  very  eai'ly  riser ;  devoted 
himseK  most  assiduously  to  business  ;  was  a 
severe  economist  of  time ;  was  exceedingly 
sanguine  in  his  disposition  ;  and  entertained 
an  unbounded  confidence  in  the  wealth-pro- 
ducing powers  of  machinery  and  manufactm^es. 
To  his  credit  it  is  recorded  that  when  upwards  of 
fifty  years  of  age  he  made  strenuous  efi'orts  to 
retrieve  the  deficiencies  of  his  early  education ; 
redeeming  time  from  the  hours  usually  devo- 
ted to  sleep  in  order  to  apply  one  hour  a  day 
to  grammar,  and  another  to  writing  and  ortho- 
graphy. In  1786,  on  occasion  of  presenting 
an  address  to  George  III.  after  the  attempt 
on  his  life  by  Margaret  Nicholson,  he  received 
the  honour  of  knighthood ;  and  in  the  follow- 
ing year  he  served  as  high  sherifi"  of  Derby- 
shire. He  died  in  1792,  leaving  property  to 
the  extent  of  half  a  million  sterling  ;  and  his 
son  Eichard,  who  died  in  1843,  is  said  to  have 
been  the  richest  commoner  in  England. 

AELES.  The  situation  of  Aries  on  the 
banks  of  the  Ehone  gives  it  considerable  ad- 
vantages for  trade.  There  is  also  a  navigable 
canal,  which  runs  from  the  Ehone  to  the  sea. 
The  corn,  -wine,  fruits,  manna,  cattle,  soda, 
salt,  wool,  and  oil,  of  the  surrounding  country, 
find  sale  at  Aries ;  and  several  manufactures 
are  carried  on,  as  of  glass  bottles,  soap,  silk, 
tobacco,  and  brandy.   Aries  has  a  very  active 
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  ^  trade:   merchant  steamboats  ply 

regularly  to  Marseille,  and  passenger  steamers 
lip  the  river  to  Avignon,  Lyon,  and  Seyssel ; 
about  100  vessels,  of  from  30  to  180  tons,  are 
constantly  under  weigh  for  Marseille  or  Tou- 
louse. 

AEMAGH,  one  of  the  north-eastern  coun- 
ties of  Ii-eland  is  one  of  the  seats  of  the  flax 
and  linen  manufactiu-e,  wliich  is  chiefly  in  the 
hands  of  the  small  farmers.  Cotton  is  also 
manirfactured,  but  not  to  any  great  extent. 
Spinnuig  machinery  has  been  introduced  ia  a 
very  limited  degree. 

ARME  'NIA.  However  important  Armenia 
may  be  in  a  geographical  and  historical  sense, 
its  industrial  and  commercial  features  are  soon 
enumerated. 

Ai-menia  produces  abundance  of  excellent 
iron  and  copper,  which  are  exported  to  Mosul. 
Eich  mines  of  gold  and  silver  exist  near  Keb- 
ban  and  Argana,  in  the  two  branches  of  the 
Taurus  which  inclose  the  valley  of  Karpoot 
(anciently  Sophene),  through  which  the  Eu- 
phrates passes  in  its  way  from  Armenia  to 
Syria ;  rock  salt  abounds  in  the  valley  of  Kul- 
pia,  which  slopes  towards  the  Araxes,  four 
miles  below  the  fortress  of  Koor  Ougley.  A 
range  of  hills,  bordering  the  vaUey  on  the  east 
side,  is  apparently  entirely  composed  of  that 
mineral,  and  in  the  sides  of  these  numerous 
excavations  have  been  made. 

The  valleys  of  Armenia  are  fertile  in  grain, 
tobacco,  manna,  hemp,  cotton,  and  in  fruit- 
trees,  particularly  a  large  description  of  apple, 
and  walnuts.  The  excellence  of  the  Arme- 
nian cotton  was  noticed  by  Marco  Polo. 

AEMILLA,  is  a  bracelet,  or  lai-ge  ring,  for 
the  -\vrist  or  arm.  The  wearing  of  the  armilla, 
or  bracelet,  as  an  ornament,  is  of  very  high 
antiquity.  It  occurs  in  Genesis,  chap,  xxiv., 
23,  23,  where  Abraham  sends  liis  seiwant  to 
seek  a  wife  for  Isaac.  The  Amalekite  who 
slew  Saiil  (2  Sam  i.  10)  '  took  the  cro^m  that 
was  upon  his  head,  and  the  bracelet  that  was 
on  his  arm,'  and  brought  them  to  DaviA.  The 
ai-milla  is  often  mentioned  by  the  Eoman 
writers,  and  it  was  worn  both  by  males  and 
females.  It  was  also  used  as  a  reward  for 
militaiy  bravery. 

The"Hamilton,To^vnley,and  Knight  collec- 
tions of  antiqmties,  m  the  British  Museum, 
contain  armillfe  in  great  quantities,  and  of  al- 
most every  variety  of  form,  in  gold,  in  silver, 
and  in  bronze. 

These  armillfe  are  interesting  m  an  mdus- 
trial  point  of  view,  in  so  far  as  they  iUustrate 
metallurgy  in  early  times. 

AEMOUR,  is  a  general  term  for  anydoien 
sive  habit  worn  to  protect  the  wearer  from  the 
attack  of  an  enemy.   Harness  is  a  name  for 


merly  applied  in  this  country  to  armour  in  the 

aggregate. 

Some  of  the  earliest  manufactm-es  in  metal 
were  connected  with  the  making  of  armour. 
In  the  Bible  we  find  the  shield,  helmet  and 
breastplate  mentioned  at  a  very  eaidy  period ; 
and  greaves,  or  armour  for  the  legs,  are  named 
among  the  armour  of  Goliath.  Homer  men- 
tions them,  and  his  descriptions  of  the  breast- 
plate of  Agamemnon,  the  shield  of  Achilles, 
and  the  golden  armour  of  Glaucus,  indicate 
the  highly  decorated  character  of  much  ancient 
armour. 

The  complete  Eoman  ai-mom*  consisted  of 
the  helmet,  shield,  lorica,  and  greaves.  The 
lorica  was  originally  of  leather,  but  in  the 
time  of  Servius  TuUius  the  whole  of  the 
Eoman  body  armour  was  of  brass.  Tlie 
Eoman  lorica  was  frequently  enriched  with 
embossed  figiu-es.  Each  Eoman  legion  had 
its  own  device  marked  upon  its  shields. 

The  early  Britons  appear  to  have  used  no 
armom-  except  the  shield ;  but  many  of  the 
Anglo-Saxons  wore  loricse  of  leather  and  four- 
cornered  helmets,  having  probably  derived 
them  from  the  Eomans.  The  Anglo-Saxon 
soldiers  appear  in  drawings  of  the  eighth  cen- 
tmy  with  no  armour  besides  the  sliield  and 
helmet,  and  armed  with  the  sword  and  spear. 
Towards  the  close  of  the  ninth  century  the 
corium,  or  corietum,  was  the  armour  generally 
used.  It  was  fonned  of  hides  cut  uito  the 
resemblance  of  leaves,  and  covering  one 
another.  Tlie  weight  of  tlie  ringed  byrne 
seems  to  have  been  found  a  great  impediment 
to  activity.  Edwai'd  the  Confessor  appears  on 
his  great  seal  in  a  diadem  evidently  put  upon 
a  helmet.  The  casque  worn  by  the  nobihty 
was  of  metal,  and  of  a  pointed  conical 
shape,  but  ornamented  with  gold  and  jewels, 
and  in  the  later  specimens  furnished  with  a 
nasal,  or  small  projecting  piece  to  shield  the 
nose. 

The  Danes,  on  their  first  appearance  in 
England,  seem  to  have  had  no  armour  beyond 
a  broad  collar  or  thorax  of  flat  rings,  and 
leather  gi-eaves  or  rather  shm-pieces  ;  but 
about  the  time  of  Canute  they  adopted,  pro  - 
bably from  the  Normans,  a  tunic  vnth  a  hood 
and  long  sleeves,  and  duiiisses,  or  pantaloons, 
which  covered  the  feet,  all  of  these  being 
coated  with  perforated  lozenges  of  steel,  called 
from  their  resemblance  to  the  meshes  of  a 
net,  viades,  or  mnsdes.  They  wore  also  a 
rounded  conical  helmet,  or  skull-cap,  Avith  a 
round  knob,  under  which  were  painted  the 
rays  of  a  star  on  its  apex,  and  a  large  broad 
nasal,  to  which  the  hood  being  drawi  up  over 
the  mouth,  was  attached,  so  as  to  leave  no- 
thing but  the  eyes  exposed.    The  shield 
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uiained  as  before,  and  the  weapons  were 
H'iirs,  swords,  and  battle-axes,  or  bipennes. 
from  tlie  period  of  the  Conquest,  seals, 
.peeiaUy  those  of  our  kings,  and  monumental 
>ies,  furnish  abundant  evidence  as  to  the 
nges  which  took  place  in  the  fashion  of 
;!onr.    The  Conqueror  himself  appeai-s  on 
-  seal  in  a  hauberk  appai-ently  of  rings  set 
i  jewise  ;  and  in  tlie  Bayeux  tapestry  ring- 
.;om-  forming  both  breeches  and  jacket  at 
same  time  is  represented.    The  chapel  de 
.  which  resembles  in  shape  a  Tartar  cap, 
ng  a  cone  which  projects  iDoyond  the  head, 
ppeai-s  for  the  first  time  upon  the  seal  of 
lufiis  ;  and  tegulated  annoin;  which  consisted 
f  httle  plates  coveiing   each  other  in  tlie 
lanner  of  tiles,  and  se^vn  upon  a  hauberk, 
ithout  sleeves  or  hood,  appears  diuing  the 
;ign  of  Stephen,  towai-ds  the  close  of  which 
le  nasal  of  the  helmet  seems  to  have  been 
isused.    Henry  II.  is  represented  on  his 
'Lil  in  a  flat-ringed  hauberk,  and  a  conical 
rlmet  without  a  nasal.     Poiirpointcrie,  or 
iiirpointing,  which  consisted  of  padded  work 
liiborately  stitched,  appears  first  in  the  great 
=als  of  Henry  III.,  where  the  hauberk  and 
aausses  appear  to  be  of  this  description, 
ome  changes  appear  also  in  the  helmet, 
liich,  in  his  second  seal,  is  cyhndi-ical.  Po- 
i/iis,  or  coverings  for  the  knees,  were  worn 
1  this  reign.    Archers  are  shown  in  iUumina  - 
ons  of  this  period  wearing  leathern  vests 
ver  hauberks  of  edge-ringed  mail.  Armour 
f  interlaced  rings,  which  did  not  require  to 
e  sewn  to'  an  under  gannent,  and  was  pro- 
ably  introduced  from  the  east  by  the  crusa- 
ers,  was  introduced  in  this  reign  ;  in  which 
Iso  the  chavfron,  or  armour  for  the  horse's 
oad,  appears,  for  the  first  time. 
Considerable  improvements  were  made  in 
nnour  duiing  the  reigns  of  Edward  I.,  II., 
nd  HI.    Aileltes^  or  shoulder-pieces  ;  mixed 
i  moiu-,  partly  of  plate  and  partly  of  mail ; 
:  rmiires  de  /er,  or  richly  adorned  plate-armour ; 
lamellcre^,  or  pieces  put  upon  the  breast,  and 
rom  which  chains  descended,  one  to  the 
word-hUt,  and  the  other  to  the  scabbard ;  the 
ointisse,  or  surcoat,  ornamented  witli  the 
i-arrior's  arms,  over  the  armour;  moveable 
-isors  attached  to  the  hacinels,  or  bason-shaped 
»'kull-caps, — all  appeared  during  these' three 
eigns.    Increased  ornament  was  a  charac- 
eristic  of  the  armour  of  the  reigns  of  Richard 
;i.  and  Henry  IV.,  about  which  time  ItaUan 
armourers  were  much  employed  by  the  Eng- 
lish nobility.     Chain-mail  appears  to  have 
)een  entirely  disused  soon  after  1400,  com- 
)lete  armour  of  plate  superseding  it.  Black 
T,nnour  was  often  used  at  this  period  for 
nnouming.  Plate-armour  attained  its  highest 


perfection  about  tl:o  reign  of  Richard  HI., 
and  one  of  the  finest  suits  preserved  in  tlie 
Tower  of  London,  accompanied  by  a  chanfron, 
manaefau-e,  and  poitral.  for  arming  the  horse, 
belonged  to  Henry  VII.  In  his  reign  fluted 
annour  was  occasionally  used ;  and  in  that  of 
his  successor  armour  was  frequently  stamped 
or  engraved  with  arms  and  devices,  and  some- 
times damasquinee,  or  inlaid  with  gold. 

The  use  of  complete  armour  began  to  de- 
chne  in  this  country  after  the  tune  of  Eliza- 
beth. The  late  Su'  S.  Meyrick's  collection  of' 
axmom"  at  Goodrich  Court  is  perhaps  the 
finest  private  collection  in  this  country.  At 
the  Mediffival  Exhibition  of  1850,  many  fine 
specimens  of  armour  belonging  to  the  feudal 
ages  were  collected. 

ARMS.  The  few  details  which  may  be 
deemed  fitting  on  this  subject,  in  the  present 
work,  will  be  found  under  such  headings 
as  Artilleey,  Bow,  Cannon,  Gun,  Rifle, 

SWOED,  (fee. 

ARNOTTO,  or  ARNATTO,  the  inspissated 
extract  from  the  fruit  of  the  Bixa  Orellana,  is 
used  by  dyers  to  give  a  bright  orange  colour 
to  sUk  goods,  and  to  give  a  deeper  shade  to 
simple  yellow  colom-s.  It  is  further  used  in 
many  of  our  dailies  to  give  a  reddish  colour 
to  cheese,  which  it  does  without  adding  any 
disagreeable  flavour  or  unwholesome  quality. 
The  Amotto  of  commerce  is  brought  to  us 
from  South  America.  It  is  moderately  hai-d, 
brown  on  the  outside,  and  of  a  dull  red  -ivithin. 
It  comes  in  cakes  of  about  two  or  three  pounds 
weight  each,  and  is  generally  enveloped  in 
large  flag-leaves  previous  to  being  packed  in 
casks.  In  this  state  it  receives  the  name  of 
flag  arnotto,  to  distinguish  it  from  a  less 
known  variety  called  roU  arnotto.  Amotto  dis- 
solved in  potass  and  water  forms  Nankin  dye  ; 
and  most  of  its  solutions  are  efl'ected  with  alka- 
lies. A  varnish  is  made  from  it  with  alcohol. 

The  consumption  of  amotto  has  been  much 
increased  in  this  country  of  late  yeai-s.  In 
1847  about  270,000  lbs.  were  imported.  Ar- 
notto is  now  admitted  duty  free.  It  sells  at 
present  from  lOd.  to  Is.  lOd.  per  lb. 

ARNOTT'S  STOVE.  Dr.  Arnott  has  dis- 
tinguished himself  by  many  ingenious  con- 
trivances, brought  forward  by  him — not  for 
the  sake  of  profit,  but  as  conducive  to  general 
health  and  comfort.  The  Water-bed,  the 
Stove,  the  Ventilator — all  ai-e  famUiarly  known 
by  the  name  of  the  benevolent  physician  who 
invented  them. 

Amott's  Stove  is  one  of  the  many  varieties 
of  close  stove,  in  which  the  cheerfulness  of  an 
open  English  fire  is  abandoned  for  the  sake 
of  a  more  efficient  mode  of  biu:'ning  the  fuel. 
It  was  in  1838  that  --Dr.  Arnott  pulilished  his 
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work  on  Warming  and  Vcnlilation,  in  which  he 
so  beautifully  and  simply  explains  the  philo- 
sophy of  the  lire -place.    He  shows  how,  in  a 
common  open  fii-e  we  waste  a  large  amount  of 
fuel,  heat  our  rooms  very  unequally  at  diflerent 
distances  from  the  fire-place,  cause  cold 
draughts  to  flow  m  from  the  doors  and  en- 
dows, and  a  stratum  of  cold  air  to  lie  next  the 
floor  and  near  the  feet,  leave  the  rooms  with- 
out good  ventilation,  occasion  much  unneces- 
sary smoke  and  dust,  waste  much  time  in 
attending  to  tlie  .fii-e,  entail  danger  to  person 
and  to   property,  and  necessitate  frequent 
cleaning  of  chimneys.  It  was  to  remove  some 
of  these  evils,  and  to  lessen  others,  that  he 
suggested  his  new  form  of  stove — the  guiding 
principle  of  which  is,  to  allow  the  fuel  to  burn 
very  slowly,  tlu-ough  the  controlling  agency  of 
a  valve  for  admitting  the  air.     The  stove 
usually  consists  of  an  exterior  iron  case, 
square  or  cyhndrical,  lined  with  fire  clay ;  the 
fuel  is  burned  in  a  box  or  vessel  mthui  the 
case ;  there  is  one  opening  in  the  outer  case 
to  admit  fuel,  another  to  remove  ashes,  and  a 
thkd  at  which  a  flue  may  be  fixed  to  carry  ofl' 
the  products  of  combustion.    All  these  aper- 
tures being  closed,  air  must  enter  to  feed  the 
fire  m  some  other  way.     This  is  admitted 
by  a  very  small  aperture  near  the  level  of 
the  burning  fuel  ;    and  the   apertiire  is 
closed  by  a  valve  which  forms  the  distinguish- 
mg  feature  of  the  Amott  stoves.    Many  vari- 
eties of  the  valve  have  been  adopted ;  but  all 
of  them  are  self-acting.    When  the  fire  is  too 
fierce,  the  valve  closes  automatically,  and  re- 
fuses to  admit  any  more  air  until  the  heat 
becomes  subdued  ;  but  under  average  circum- 
stances the  valve  remains  open,  and  a  small 
but  steady  stream  of  au-  enters  the  stove.  The 
most  successful  contrivance  is  found  to  be  a 
tube  contaming  mercury,  placed  mthin  the 
outer  case,  and  bending  round  to  the  exterior 
in  the  form  of  an  inverted  siphon  ;  when  the 
mercury  becomes  heated,  it  expands,  rises  m 
the  tube,  and  thus  moves  a  small  piece  of 
apparatus  which  governs  the  valve. 

The  relation  which  Ai-nott's  stove  bears  to 
stoves  and  heating  apparatus  generally,  is 
noticed  under  WAUMiNtt  and  Ventilating. 

ARNOTT'S  VENTILATOR.  Dr.  Ai-nott's 
contrivances  in  respect  to  heat  and  an-  all  de- 
pend on  these  two  points— how  to  bring  piurc 
air  (71^0  a  room  and  a  fire  ;  and  how  to  expel 
impure  mv  from  r  room  and  a  fii-e.  Tbe  Ven- 
tilator, now  happily  so  much  used  in  ordinary 
rooms,  is  an  exceedingly  simple  means  of 
efl-ectingthe  second  object.  When  the  cholera 
was  raging  in  London  in  1840,  Dr.  Ai-nott 
BUKKested  that,  in  every  badly  ventilated  room, 
a  brick  should  bo  taken  out  of  the  wall  near 
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the  ceiling,  so  as  to  open  a  direct  communica- 
tion between  the  room  and  the  chimney ;  and 
he  wi-ote  a  letter  •  to  the  Times,  in  which  the 
rationale  of  this  contrivance  was  described 
with  a  cleai-ness  and  simplicity  which  few  but 
himself  can  efi"ect  by  words  alone.  He  said, 
'  Every  chimney  in  a  house  is  what  is  called 
a  sucking  or  drawing  air-pump,  of  a  certain 
force,  and  can  easily  be  rendered  a  valuable 
ventilating  pump.  A  chimney  is  a  pump — 
first,  by  reason  of  the  suction  or  approach  to 
a  vacuum  made  at  the  open  end  of  any  tube 
across  which  the  wmd  blows  directly ;  and 
secondly,  because  the  flue  is  usually  occupied, 
even  when  there  is  no  fire,  by  air  somewhat 
warmer  than  the  external  air,  and  has,  there- 
fore, even  in  a  calm  day,  what  is  called  a 
chimn  ey  -  draught  proportioned  to  the  dif- 
ference. In  England,  therefore,  of  old,  when 
the  chimney  breast  was  made  higher  than  the 
heads  of  persons  sitting  or  sleeping  in  rooms, 
a  room  mth  an  open  chimney  was  tolerably 
well  ventilated  in  the  lower  part,  where  the 
inmates  breathe.'  But  modern  fii-e-places  are 
made  low,  and  the  heated  ak  cannot  thus 
escape.  '  If,  however,  an  openmg  be  made 
in  a  chimney-flue  through  the  wall  neai-  the 
ceiling  of  the  room,  then  will  all  the  hot  im- 
pure air  of  the  room  certainly  pass  away  

For  years  past  I  have  recommended  the  adop- 
tion of  such  ventilating  chimney  openings ; 
and  I  devised  a  balanced  valve,  to  prevent, 
diu-iug  the  use  of  the  fires,  the  escape  of 
smoke  to  the  room.' 

Such  is  the  philosophy  and  the  action  of 
the  ventilating  valves.  They  are  made  rectan- 
gular or  circular,  of  h'on  or  of  brass,  plain  or 
ornamental,  balanced  in  front  or  behind  ;  but 
aU  act  ahke  on  the  same  principle. 

Dr.  Arnott  has  devised  other  and  more  ela- 
borate ventUatoi-s.    He  was  applied  to  by  the 
Board  of  Health,  a  year  or  two  a^o,  to  suggest 
means  for  the  ventilation  of  ships ;  and  he 
has  described  very  efficient  means  of  attaining 
this  end.  Quite  recently  (1850)  he  has  planned 
a  system  of  ventilation  for  a  large  building  of 
a  highly  cmious  and  scientific  kind.  The 
builcUng  is  the  York  County  Hospital,  which 
has  a  reservou'  of  water  at  a  height  of  00  feet 
from  the  gi-otmd  ;  and  he  resolved  that  tbis 
water  should  work  the  apparatus  for  ventila- 
ting the  whole  building.    A  large  circular 
vessel  has  been  constructed,  which  is  partly 
filled  with  water;  floating  on  the  water,  or 
rather  resting  with  its  edges  on  the  water,  is 
a  kind  of  gasometer,  or  inverted  au'-chamber. 
A  pipe  of  small   diameter  extends  verti- 
cally from  the  water  vessel  to  the  reseiwoir  at 
the  top  of  tiie  house  ;  and  the  water,  flowing 
down  this  pipe,  exerts  a  great  hydraulic  pres- 
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lire  on  a  piston,  which  forces  the  water  into 
>  gasometer,  and  forces  the  aii'  from  the 
ometer  into  all-  passages  which  ventilate 
10  bnilding.    The  scientific  principles  of  the 
h-anlic  press,  of  the  air-pixmp,  and  of  the 
ometer,  ai-e  all  involved  in  the  arrange- 
•nt.    The  gasometer  holds  125  feet  of  ah-; 
is  filled  and  emptied  by  the  action  of  the 
iipai'atus,  sixteen  times  in  a  minute  ;  so  that 

000  cubic  feet  of  air  per  mi  mite  are  forced 
ito  the  ventilating  passages  of  the  hospital. 

The  general  subject  of  ventilation,  in  its 
aiied  forms,  is  noticed  in  the  article  before 
;-t'eiTed  to.    [Wakbung  and  Ventilating.] 

ARO'MA  AND  AROMATICS.  Ai'oma  is 
le  supposed  princijple  of  odour  in  jilants, 
jimerlj'  called  by  Boerhaave  Spiritiis  Rector. 
his  quality  generally  resides  in  the  essential 
1 ;  but  there  are  some  vegetables  that  have 

strong  odour  which  yield  but  little  or  no 
^sential  oil,  as  the  jessamine  and  the  violet  ; 

•  when  an  oil  iu  small  quantity  is  procured 
cm  them,  it  has  not  a  powerful  smell. 
Aromatics  exercise  a  pecuUar  influence  over 
le  digestive  powers,  and  are  possessed  of 
lOre  or  less  odour  or  fragrance.  Of  this 
lour,  by  which  they  can  at  all  times  be  recog- 
ised,  the  most  usual  vehicle  is  an  essential 

•  volatile  oil,  as  just  stated.  Indeed,  volatile 

1  exists  in  all  aromatic  plants,  and  in  every 
"t  except  the  cotyledons,  save  in  the  nutmeg 
I  a  very  few  other  seeds ;  but  this  aromatic 

1  does  not  reside  in  the  same  part  in  every 
nd  of  plant. 

Aromatics  are  seldom  applied  to  the  organ 
=mell  for  the  purpose  of  influencing  the 
i  em  in  a  remedial  manner,  but  are  usually 
I  i'oduced  into  the  stomach.  As  all  aromatics 
itain  volatile  oil,  their  action  is  generally 
rred  to  this  principle;  but  there  cannot 
a  doubt  that  the  more  fixed  principles 
liich  they  contain  contribute  greatly  to  theu- 
IVict.     Volatile   oils,  when   separated,  act 
jiefly  on  the  nervous  system;  but  aromatics 
ifluence  the  digestive  organs,  the  function  of 
isimilation,  and  the  circulation.   The  neces- 
ty  for  the  employment  of  aromatics  is 
reater  in  warm  climates  and  weather  than  in 
)ld;  and  wc  find  the  plants  which  furnish 
lem  grow  in  the  greatest  abundance  in  hot 
mntries.    Throughout  the  East  Indies  the 
itives  restore  the  powers  of  the  stomach  by 
lewng  betel,  which  consists  of  slices  of  the 
•eca  nut,  sprinldcd  wth  fresh  lime,  wrapped 
>  ?  along  with  some  aromatic  in  a  leaf  of  the 
'-.per  betd.    The  Indians  of  South  America 
•le  the  Erythroxijlum  Pcriiviannm  ( called  coca ) 
•ong  with  the  leaves  of  the  Ohenopddimn 
lu'moa,  mixed  with  quicklime,  to  stimulate 
eife  impaired  powers  of  the  stomach  during 


theii-  long  and  toilsome  journeys  over  the 
heights  of  tho  Andes.  On  the  same  principle, 
the  Europeans  who  visit  tropical  countries  use 
ciuTy  and  other  hot  dishes.  But  in  every 
quai'tcr  of  the  globe  we  find  condiments  used 
along  with  all  articles  difficult  of  digestion, 
especially  vegetables,  fish,  and  young  meat, 
such  as  veal. 

AEPENT.  The  aiioent  is  one  of  the  French 
measures  of  land,  intended  to  be  abohshed  by 
the  meti-ical  system,  but  still  given  in  various 
books,  and  therefore  useful  to  be  known. 
There  were,  however,  four  varieties  of  it ;  the 
smallest  of  which  contained  4089  English 
square  yards,  and  the  largest  9770.  The 
crown-lands  were  measured  by  the  arpent  of 
6107  EngUsh  square  yards — about  IJ  acres. 

ARQUEBUS.  This  variety  of  fire-arms, 
now  out  of  use,  was  a  sort  of  hand-gun,  pro- 
vided with  a  small  apparatus  suggested  by  the 
trigger  of  the  cross-bow,  to  convey  -with  cer- 
tainty and  quickness  the  burning  match  to  the 
touch-powder. 

The  arquebuses  made  in  the  15th  century 
were  often  very  ornamental.  At  the  exhi- 
bition of  MediiBval  Art,  in  1850,  many  such 
specimens  were  collected.  In  one  example, 
belonging  to  the  Board  of  Ordnance,  the  stock 
is  inlaid  mth  ivoiy,  the  bow  is  engraved  with 
arabesques  partly  gilt,  and  the  Unstock  is  en- 
graved with  figures  of  seven  deities. 

ARRACK.  [Aeaok.] 

ARRAGON.  [Aeagon.] 

AREAGONITE.  These  crystals  have  been 
found  abundantly  in  a  ferruginous  clay  in 
Aragon  in  Spain,  where  they  occur  accom- 
panied by  sulphate  of  lime  ;  and  they  are  also 
met  with  in  numerous  other  parts  of  Europe. 
Arragonite  is  a  carbonate  of  hme,  chemically 
almost  identical  with  calc-spar ;  but  of  dif- 
ferent crystallized  form,  heavier  and  harder 
than  that  substance. 

ARRAN,  the  rugged  island  lying  ofi"  the 
coast  of  Ayrshire,  in  Scotland,  affords  a  few 
of  the  crude  materials  of  industry.  It  has  its 
quarries  of  white  sandstone ;  a  small  supply 
of  slate  ;  a  Uttle  coal  (too  hmited  however  to 
repay  for  working  at  present)  ;  while  wan- 
derers over  its  mountains  often  pickup  trans- 
parent stones,  worked  by  the  jewellers  under 
the  names  of  Arran  stones,  cairngorms,  and 
Scotch  topazes.  There  is  a  manufactory  of 
sulphate  of  barytes,  used  in  making  paint. 

ARRIS,  in  Erench  AresI.e  and  Arete,  is  a 
term  employed  in  building  to  express  the  in- 
tersection  or  lino  in  which  tho  two  straight  or 
curved  sm-faccs  of  a  body,  forming  an  exte- 
rior angle,  meet  each  other.  The  term  is 
synonymous  with  edge  ;  but  tho  term  edge 
only  ig  used  in  reference  to  parallolopipodal 
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bodies,  on  wliicli  the  length  and  thickness 
may  be  measured. 

AREIS  FILLET,  a  small  triangular  piece 
of  -wood,  used  to  raise  the  slates  of  a  roof 
against  the  shaft  of  a  chimney  or  a  wall,  to 
throw  oS  the  rain  more  effectually ;  it  is  used 
for  the  same  pm-pose  also  in  forming  gutters 
round  skyhghts,  which  have  the  same  incli- 
nation as  the  roof,  and  are  shglitly  raised 
above  it. 

ARROBA,  is  the  name  both  of  a  weight 
and  a  measm-e,  in  Spain,  Portugal,  and  the 
Canaries.  The  weight-arroba  varies  from 
about  25  to  33  lb.  avoirdupois ;  the  measm-e- 
arroba  varies  from  2  J  to  3i  gallons. 

ARROO,  a  large  island  near  New  Guinea, 
is  a  trading  depot  for  the  Chinese,  who  pro- 
cure from  Arroo  pearls,  tortoise-sheU,  edible 
bhds'-nests,  and  an  aromatic  bark  named 
missoy,  which  resembles  cinnamon.  Bu'ds  of 
paradise  are  very  numerous  in  these  islands  : 
they  are  caught  by  the  natives  for  their 
plumage ;  then'  flesh,  when  preserved  by 
fumigation,  is  bought  by  the  Chinese  traders. 

ARROW.  [Bow.] 

ARROW-ROOT  is  a  fai-maceous  substance 
prepared  from  the  roots  or  tubers  of  various 
plants;  that  from  America  and  the  West 
Indies  being  the  produce  of  Maranta  arundi- 
iiacea  and  Maranta  indica,  and  that  fi-'om  the 
East  Indies  being  from  the  M.  indica,  and 
from  sdveral  species  of  Curcuma.  Among 
other  plants  which  yield  a  similar  substance 
is  the  cuckoo-pint,  Arum  maculatum.  AiTOW- 
root  is  prepared  by  either  grating  or  beating 
the  tubers  in  a  mortar  to  a  pulpy  consistence ; 
separating  the  fibrous  matter  from  the  pulp 
by  mixing  it  with  a  quantity  of  water,  and 
passing  it  through  a  hair-sieve ;  and  then 
suffering  the  pm-e  farina  to  subside  fi-om  the 
remaining  mUk-like  fluid,  and  if  needful,  pu- 
rifying it  still  fm-ther  by  successive  Avashings 
and  strainings.  The  moisture  is  at  length 
evaporated  by  exposm-e  to  smi  and  an-,  and 
when  perfectly  dry  the  powder  is  packed  in 
boxes  or  casks,  in  which  state  it  may  be  kept 
for  many  yeai's.  West  Indian  arrow-root  is 
usually  of  a  pure  wliite,  and  East  Indian  lias 
a  yellowish  tinge.  Its  taste  is  insipid,  and 
the  powder  emits  a  craclding  sound  when 
pressed  in  the  hand,  and  retains  the  impres- 
sion of  the  fingers,  which  common  wheat- 
starch  does  not.  Being  very  easy  of  diges- 
tion, arrow-root  constitutes  a  valuable  article 
of  food  for  children  and  delicate  persons.  It 
is  used  mixed  -svitli  boiling  water  or  millc,  or 
in  the  form  of  puddings,  and  may  be  given 
plain,  or  with  wine  or  spices.  Botato-starch 
is  not  so  digestible,  and,  if  prepared  from 
potatoes  in  the  spiing,  is  liable  to  disturb  the 


stomach.  The  common  EngUsh  name  of  this 
preparation  is  derived  from  the  use  to  which 
the  South  American  Indians  appUed  the  roots 
of  a  plant  once  confounded  with  the  Maranta, 
but  now  called  Alpinia  galanga,  as  an  antidote 
to  the  effect  of  poisoned  aiTows. 

It  is  said  that  a  very  lai-ge  portion  of  that 
which  is  sold  in  the  shops  under  the  name  of 
arrow-root  consists  of  potato-starch. 

The  cultivation  of  arrow-root  has  lately, 
been  introduced  with  considerable  success 
into  the  island  of  St.  Vincent.  Llachinery  of 
sldlful  construction  is  employed  to  prepai-e 
the  arrow-root  from  the  plant;  and  the  pack- 
ing for  sliipment  is  veiy  carefully  conducted. 

Arrow-root  from  British  colonies  pays  Gd. 
per  cwt.  import  duty ;  from  foreign  countiies 
2s.  Od.  In  1847  about  10,580  cwts.  were  im- 
ported ;  and  in  1848  about  8,100  cwts. 

ARSENAL,  a  pubhc  establishment  where 
naval  and  mihtai-y  engines,  or  warhke  equip- 
ments, are  manufactured  or  stored.  The 
Royal  Arsenal  at  Woolwich  is  the  chief  esta- 
bUshment  of  this  land  in  England.  In  France 
the  chief  arsenal  is  at  Paiis.  Toulon,  Mai-- 
seille,  and  Brest,  are  naval  arsenals. 

ARSENIC  is  a  peculiar  metal,  frequently 
met  with  in  natm-e ;  sometunes  in  its  pure 
metalhc  state,  but  more  commonly  combined 
with  other  metals,  as  u-on  and  cobalt,  or  with 
sulphur,  and  frequently  united  with  oxygen. 
Ai-senic  has  a  steel  gray  colom-  and  consider- 
able brilliancy;  its  density  is  about  5|  times 
that  of  water.  The  native  metal  is  granular, 
and  the  artificial  crystalline ;  it  is  extremely 
brittle,  and  consequently  easily  powdered. 
When  arsenic  is  exposed  to  the  air,  it  soon 
loses  its  lusti-e,  and  becomes  black  on  the 
surface.  When  kept  under  water,  it  under- 
goes no  change  ;  if  heated  to  356°  Fahrenheit, 
it  is  volatilized,  without  previous  fusion  ;  the 
vapour  has  a  strong  smell,  resembling  that  of 
garhc,  and  this,  to  a  certain  extent,  is  rehed 
upon  as  proof  of  its  presence;  the  vapour 
readily  condenses  in  small  brUUaut  crystals  of 
metallic  arsenic. 

Arsenic  and  oxijijen  combine  in  two  prnpor 
tions,  and  both  compounds  possess  acid  pro 
perties ;   that  which   contains   the  smaller 
quantity  of  oxygen  is  termed  arsenious  acid, 
the  white  arsenic  of  the  shops.    Arsenic  acid 
which  contains  the  larger  quantity  of  oxygen 
exists  in  nature  much  more  commonly  than 
the  ai'senious  acid,  in  combination  with  lime 
copper,  iron,  and  lead.    It  is  of  a  miUv-white 
colom-,  and  is  very  poisonous.    Arsenic  an 
hydrogen  combine  to  form  a  gas,  which,  how 
ever,  when  subjected  to  intense  cold,  is  con 
densed  into  a  hmpid  liquid  resembUng  a;ther 
The  gas  has  au  exti-emcly  fetid  smell.  Th 
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.  oride  of  Arsenic  is  a  colourless  volatile 
uiiid,  which  combines  with  oil  of  olives  and 
ntiirpentine,  and  pai'tially  dissolves  sulphur 
li  phosphorus  when  heated.  Arsenic  and 
mhur  may  be  made  to  combine  in  foiu-  dif- 
aent  proportions ;  of  which  two  yield  rcahjar 
li  orpivient.  Kealgai-,  a  red  sulphm-et,  is  of 
Ideep-red  coloui-,  brittle,  easily  reduced  to 
Bwder,  inodorous,  tasteless,  and  insoluble  in 
trter.  Orpiment,  a  yellow  sulphuret,  is 
nnmonly  composed  of  thin  plates,  which 
( )  of  a  very  fine  yellow  colour,  and  flexible 

I  a  considerable  degree. 

iArsenic  and  metals  in  general  combine  with 
leat  facility:  those  which  are  malleable  it 
Khders  brittle,  and  those  which  are  difficult 
umelt  it  renders  fusible.    These  alloys  do 

I I  form  an  important  class  of  bodies. 
IThe  arsenic  and  arsenious  acids  combine 
ihh  many  alkalies  and  metals  to  produce 
:uts.  These,  as  well  as  other  preparations 
aarsenic,  ai-e  largely  used  in  the  arts.  Arse- 
ae  of  potash  is  used  in  making  cobalt  blue ; 
83  red  sulphui-et  is  used  in  making  fire- 
itiks ;  the  yellow  sulphuret  is  used  as  a 
ea,  as  a  pigment,  and  in  maldng  flre- 
iprks ;  arsenic  in  its  metallic  state  is  em- 
)pyed  for  a  few  purposes,  generally  in  an 
o.oyed  state.  The  medical  apphcations  of 
senial  compounds  we  do  not  notice  here ; 
[trther  than  to  say  that  the  common  arsenic 
tithe  shops  is  arsenious  acid,  and  that  it  is 
)3  frequently  adulterated  with  plaster  of 
riris  and  other  cheap  substances. 

TThe  late  Mr.  Marsh  devised  some  extremely 
lilicate  means  of  detecting  the  presence  of 
^enic.    The  liquid  suspected  to  contain  the 
i-ison  is  acidulated  mth  sulphuric  acid  and 
iiaced  iu  contact  with  metallic  ziac,  both  of 
liiich  must  be  previously  ascertained  to  be 
•36  from  arsenic ;  if  any  arsenic  be  present 
;  the  liquid,  the  hydrogen  gas  generated  re- 
loes  and  dissolves  it,  forming  arsenui-etted 
'drogen  gas.    This  gas  is  to  be  lighted  at  a 
t,  and  a  piece  of  white  porcelain  or  of  glass 
to  be  held  over  the  flame,  when,  if  any  arse- 
c  be  present,  a  brilliant  black  spot  of  metal- 
!  arsenic  is  deposited  on  the  glass  or  porce- 
in.    Another  method  of  proceeding  is  to 
jil  a  shp  of  bright  metallic  copper  in  the 
lid  suspected,  previously  acidulated  with 
'drochloric  acid.   If  arsenic  be  present,  the 
pper  is  covered  mth  a  whitish  alloy,  and 
en  by  heating  the  metal  in  a  test  tube,  the 
senic  is  volatilized,  and  sublimes  in  the 
;etaUic  state  in  the  cold  part  of  the  glass, 
lis  method  is  susceptible  of  detecting  very 
•inute  portions  of  ai'senic. 
(■Foreign  arsenic  may  be  imported  into  this 
untry  duty  free. 


AET-UNIONS  are  societies  for  the  encou- 
ragement of  the  fine  arts  by  the  purchase  of 
works  of  ai-t  out  of  a  common  fund  raised  in 
small  shai-es  or  subscriptions ;  such  works  of 
art,  or  the  right  of  selecting  them,  being  dis- 
tributed by  lot  among  the  subscribers  or  mem- 
bers. The  success  of  similar  associations  in 
Gei-many  and  Prussia  led  to  the  establishment 
in  1837  of  the  Art-Union  of  London,  which, 
though  it  has  given  rise  to  many  others,  re- 
mains at  the  head  of  such  societies  in  this 
country.  In  it  every  member  subscribes  an- 
nually the  sum  of  one  or  more  guineas,  re- 
ceiving accordingly  one  or  more  shares  in  the 
advantages  held  out.  Part  of  the  sum  thus 
raised  is  expended  in  the  engraving  of  one  or 
more  works  of  art,  of  wlaich  every  subscriber 
receives  a  copy  ;  but,  though  the  prints  thus 
distiibuted  are  such  as  would,  in  the  ordinaiy 
coui'se  of  trade,  cost  the  full  amoimt  of  the 
subscription,  they  are,  owing  to  the  combina- 
tion of  a  very  large  body  of  subscribers,  and 
the  avoidance  of  risk,  produced  at  so  smaU  a 
cost  as  to  leave  the  greater  part  of  the  sub- 
scribed funds  available  for  the  purchase  of 
original  pictures  or  pieces  of  sculpture.  The 
siun  thus  appropriated  is  divided  into  prizes 
of  from  101.  to  300/.  or  400/.,  which  are  dis- 
tributed by  lot  among  the  subscribers ;  the 
piTze-holders  being  allowed,  under  certain  re- 
strictions, themselves  to  select  works  of  art  to 
the  specified  amount.  These  works  of  art, 
previous  to  their  delivery  to  the  pi-ize-holders, 
are  gratuitously  exhibited  for  three  or  four 
weeks  to  the  subscribers  and  the  public. 

In  the  season  of  1850  the  subscriptions 
amounted  to  11,180/. ;  tlie  sum  laid  out  in 
the  purchase  of  pictures,  statuettes  and  medals 
was  5073/.,  and  on  engravings  and  etchings 
3250/.  The  works  of  art  selected  by  the  sub- 
scribers amotinted  in  number  to  1021. 

Doubts  having  been  raised  as  to  the  legality 
of  art  unions,  temporary  acts  were  passed  in 
1844  and  1845  to^'indemnify  their  managers 
from  the  penalties  to  which  tliey  were  sup- 
posed to  be  subject;  and  in  1846  an  act  (9  & 
10  Vic.  c.  48)  was  passed  to  legaUze  such  as 
have  been  or  may  be  incorporated  by  royal 
charter,  or  may  have  their  rules  and  deed  of 
pai-tnership  approved  by  a  committee  of  the 
privy  council.  The  Art-Union  of  London 
was  incorporated  by  royal  charter  on  the  1st 
of  December,  1846. 

AETA,  a  town  of  Albania,  holds  a  respect- 
able rank  in  respect  to  manufactm-es.  In  the 
quarter  set  apart  for  trade,  each  art  has  its 
separate  street  or  bazaar,  and  articles  of  dress 
manufactured  here  are  held  in  high  estima- 
tion. The  floccataa,  or  shaggy  capotes  of 
Ai-ta,  are  considered  the  finest;  woollens, 
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coarse  cottons,  and  Russia  leather,  ai-e  also 
manufactured,  and  this  town  derives  some 
commercial  benefit  as  the  entrep6t  between 
J oanina  and  the  gulf,  by  Avhich  the  produce  of 
Albania  reaches  the  sea. 

ARTESIAN  WELLS  ai-e  pei-pendicular 
perforations  or  borings,  through  which  water 
rises  from  various  depths,  according  to  cir- 
cumstances, above  the  surface  of  the  soil. 
Such  perforations  have  been  named  Artesian 
wells,  from  the  opinion  that  they  were  first 
used  in  the  district  of  Artois  in  France.  They 
ai'e  seldom  more  than  a  few  inches  in  dia- 
meter, and  are  made  by  means  of  the  usual 
])oiiug  instruments.  Their  action  is  due  to  the 
constant  endeavour  of  water  to  seek  its  level. 

Let  us  suppose,  for  example,  that  there  is 
an  undulating  tract  of  country,  with  a  town 
placed  in  a  hollow  or  valley.  Near  the  sur- 
face is  a  thick  bed  of  rock  or  clay,  either  im  ■ 
pervious  to  water,  or  tlirough  which  it  perco- 
lates with  difficulty.  Beneath  this  is  a  sandy 
or  porous  stratum  which  'crops  out'  or  ap- 
pears at  the  surface,  on  certain  heights  beyond 
the  limits  of  the  to'wn.  Beneath  this  stratum, 
again,  is  a  close  or  impervious  one.  Under 
these  supposed  conditions  the  rain-water, 
falling  on  the  heights,  is  absorbed  by  the 
'  crop  out,'  and  filters  doym  through  the 
sandy  stratum  entkely  beneath  the  town : 
unable  to  leave  that  sandy  film  or  layer,  be- 
cause the  strata  above  and  below  are  nearly 
impervious  to  water.  If,  under  these  condi- 
tions, a  perforation  be  made  near  the  town, 
deep  enough  to  reach  the  sandy  stratum,  the 
water  which  saturates  this  sand,  the  water 
■\vill  rise  thi-ough  the  hole — ^not  merely  to  a 
level  with  the  town,  but  will  often  spout  up 
far  above  that  level,  according  to  the  height 
of  the  ground  where  the  *  out-crop'  of  the 
sandy  stratum  occurs. 

This  is  the  principle  of  the  Artesian  well, 
let  it  be  carried  out  how  it  may.  The  geolo- 
gist has  to  determine  whether  a  watery  sti'a- 
tura  probably  exists  :  the  well-borer  has  to 
devise  the  mode  of  reaching  it. 

One  of  the  most  celebrated  Artesian  wells 
is  that  at  Grenelle,  near  Paris.  It  was  com- 
menced in  1833,  and  not  finished  till  1841. 
Geologists  were  awai-e,  from  the  natiu-e  of  the 
formation  beneath  and  around  Paris,  that  any 
watery  sandy  stratum  must  necessarily  be  at 
a  great  depth ;  but  the  urgent  want  of  water 
for  the  supply  of  the  south-western  portion  of 
Paris,  determined  the  authorities  to  brave  all 
difficulties  in  the  attempt.  The  boring  pro- 
ceeded slowly,  inteiTupted  from  time  to  time 
by  disasters  which  severely  taxed  the  patience 
of  the  engineer.  At  length,  in  February  1841, 
the  boring  rods  suddenly  penetrated  into  the 


watery  stratum ;  and  a  stream  of  piu-e  andl 
limpid  water  rushed  up  to  the  light  of  day,! 
from  the  subterranean  depths  where  it  Jiadl 
been  so  long  bmied.  The  depth  to  which  thej 
boring  was  carried  exceeded  1800  feet. 

In  1837  the  inhabitants  of  Southamptoi 
requiring  an  improved  supply  of  water,  cause 
an  experimental  boring  to  be  made  on 
elevated  common  about  two  miles  north 
the  town.  The  result  being  deemed  satisfa 
tory,  measures  were  taken  for  the  sinking 
a  shaft.  It  proved  an  enormous  work.  Thd| 
well -diggers  penetrated  through  78  feet 
alluvium,  300  feet  of  stiff  clay,  100  feet 
plastic  clay,  and  about  100  feet  of  chalkjj 
encountering  much  difficulty  in  forming 
substantial  open  shaft.  Having  thus  reache 
a  depth  of  about  580  feet,  the  boring  roci 
were  used,  and  were  driven  to  a  fm-ther  dept 
of  more  than  700  feet ;  so  that  the  total  depth! 
attained  exceeds  1300  feet.  The  labom-  and! 
expense  were  ultimately  rewarded ;  for  a  flotjj 
of  50,000  gallons  of  water  per  day  was  oV 
tained.    The  expense  was  nearly  20,000/. 

The  Artesian  Wells  of  GreneUe  in  France,! 
and  Southampton  in  England,  may  be  takenl 
as  types  of  these  works  on  a  large  scale-f 
Nearly  aU.  the  others  which  have  been  formed! 
are  of  less  magnitude,  and  have  involved  lessj 
expense. 

In  a  paper  read  before  the  Institute  of 
British  Ai-chitects  by  Doctor  Buckland,  in 
1849,  he  di-ew  attention  to  the  fact  that  a  well 
is  not  properly  ai-tesian  unless  the  water  over- 
flows  at  the  surface.  Tliirty  yeai-s  ago  there 
were  several  such  wells  in  and  about  London^ 
but  such  has  been  the  exhaustion  of  tbL^ 
springs  within  this  distiict,  that  there  is  uoW 
hai'dly  a  single  well  of  such  a  kind,  although 
there  are  about  300  which  ai-e  called  art^siai^ 
chiefly  fi-om  the  mode  in  which  they  ai-e  suid 
by  boring  instead  of  digging.  The  water  nolt 
obtained  in  London  wells  does  not  rise  td 
^vithin  many  feet  of  the  sm-face,  and  expensi'W 
machinery  is  often  necessary  to  make  it  avail-' 
able.  In  the  artesian  well  which  supplies  th«| 
fountains  in  Trafalgar  Squai-e  the  water  doe 
not  reach  within  forty  feet  of  the  surfac^ 
whence  it  is  pumped  up  by  a  steam  engine, 
the  supply  is  good,  but  the  process  of  obtaia 
ing  it  is  costly.  The  level  of  the  water  in  th< 
London  weUs  is  gradually  sinking,  as  tll< 
number  of  wells  increase.  Doctor  Buck- 
land  estimated  the  present  average  level  ili 
the  London  wells  at  CO  feet  below  the  surfac<^ 
and  he  thinks  that  in  twenty  years  it  will  haV« 
sunk  to  120  feet.  One  of  the  great  porta 
breweries  has  now  to  pump  up  water  from  « 
depth  of  188  feet,  in  a  well  which  a  few  years  ago 
maintained  a  level  95  feet  below  the  sm-face.' 
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These  observations,  coming  from  a  high 
uthority,  have  had  some  influence  on  the  re- 
it  cliscnssions  concerning  the  supply  of 
melon  with  water.    Whatever  may  be  the 
j  lau  ultimately  adopted,  it  does  not  seem  that 

0  ai-tesian  system  would  be  fitting  for  such 

1  enormous  supply  as  would  be  necessary. 
The  mode  of  digging  or  boring  for  Ai'tesian 

\ flls  is  described  elsewhere.  [Boeing.] 

ARTICHOKE.     The  artichoke  and  the 
;iidoon  are  two  species  of  the  same  genus  of 
ilants.    The  artichoke  came-  originally  from 
3  south  of  Em-ope,  and  though  it  has  long 
en  cultivated  in  the  regions  of  the  north,  it 
loes  not  resist  the  very  severe  cold  of  winter. 
Che  root  of  the  artichoke  is  rather  bitter,  the 
tem  still  more  so.  It  was  formerly  employed 
a  dim:etic,  but  it  has  long  been  cultivated 
ly  as  a  Idtchen-gai'deu  plant.    The  cardoon 
-  found  in  the  southern  countries  of  Eui-ope 
ud  in  the  north  of  Africa.    When  cooked  it 
<  tender,  and  its  flavour  greatly  resembles 
iiat  of  the  artichoke.  It  is  in  general  a  choice 
ish,  and  seldom  seen  except  at  the  tables  of 
ersons  in  easy  circumstances. 
ARTIFICL\L  FLOWERS.    Few  employ- 
ments of  a  mechanical  or  manipulative  nature 
re  more  beautiful  in  then-  results  than  the 
iroduction  of  artificial  or  imitative  flowers, 
s'jthing  can  well  exceed  the  faithfidness  of 
hese  imitations  ;  every  petal,  every  leaf,  eveiy 
alvx,  every  bud,  is  imitated  with  an  accm'acy 
hich  must  have  required  long  observation 
I  much  ingenuity  on  the  part  of  those  who 
ve  practised  this  art.    A  lady  may  for  a 
ilUng  procure  one  of  these  delicate  produc- 
ns,  such  as  would  be  deemed  a  fitting  oma- 
at  for  her  attire ;  but  a  cmious  enquirer 
i  3'ht  also  find  a  shilhng  not  ill-spent,  merely 
r  the  instruction  to  be  derived  from  a  dissec- 
ion  of  this  flower,  mth  a  view  to  study  its 
nechanical  anatomy. 

The  petals  of  flowers  are  imitated  by  rib- 
)ons,  feathers,  sillc-worm  cocoons,  cambric, 
■  '.affeta,  velvet,  or  thin  lamina3  of  whalebone 
>shaped  and  colom'ed  for  the  purpose.  The 
Items  are  mostly  foi-med  of  wu-es,  wapped 
found  mth  paper,  silk,  or  some  other  material 
1  >f  the  requisite  colour.  The  leaves  and  petals 
we  mostly  cut  and  embossed  by  stamping  with 
•lies  having  sharp  cutting  edges,  and  are  united 
1  ogether  by  means  of  wires  and  paste  or  ce- 
nent.    The  modes  of  colouring  are  exceed- 
.ngly  various.    Seeds  and  similar  objects,  and 
maU  fruits,  such  as  cui-rants,  are  imitated  by 
r-ax,  glass,  and  other  substances.   Very  beau-, 
■liful  imitations  of  some  plants  are  made  with 
^QX,  rice-paper,  and  shells. 
'  This  manufacture  is  generally  carried  on  in 
rmvate  houses,  where  a  large  number  of  per- 


sons (mostly  females)  work  together,  each 
taking  certain  departments,  according  to  the 
principle  of  the  cUvision  of  labour ;  and  the 
whole  product  is  then  sold  to  wholsale  dealers, 
who  supply  the  retail  shops. 

Our  French  neighbom's  are  especially  dis- 
tinguished in  this  art;  aU  their  delicacy  of 
taste  is  brought  to  bear  upon  it ;  and  we  may 
reasonably  expect  that  the  Great  Exhibition 
of  1851  will  afford  a  favourable  display  of  their 
sldll.  M.  Dupin,  in  his  recent  letter  to  the 
French  manufactm-ers,  says  : — '  Let  us  not 
forget  a  branch  of  trade  which,  assiduously 
studied,  rivals  natm-e  itself ;  this  is  the  pro- 
duction of  artificial  flowers  in  every  possible 
variety.  Of  these,  France  sells  to  the  extent 
of  a  million  francs  (40,000Z.)  to  the  foreigner; 
and  England,  with  the  United  States,  pur- 
chases more  than  half  this  amount.' 

We  will  take  a  rose,  as  a  specimen  of  French 
imitative  manufacture.  The  petals,  the  leaves, 
the  calyx,  the  buds,  the  stamens,  the  stalk — all 
require  distinct  processes.  Fii'st,  for  the  petals. 
These  are  made  of  the  finest  cambric,  which 
is  cut  out  with  punches ;  there  being  as  many 
different  sized  punches  as  there  are  difierent 
sizes  in  the  petals  of  a  rose.  Each  petal  is 
held  by  pincers  at  the  extreme  end,  dipped 
into  a  carmine  dye,  then  dipped  into  water  to 
soften  the  tint  at  the  edges,  then  touched  with 
a  brush  to  deepen  the  tint  near  the  centre  ; 
and  any  Uttle  vai-iegated  spots,  or  even  blem- 
ishes, ai-e  imitated  by  tinting  with  a  brush. 
Next  for  the  leaves.  These  are  made  of  Flo- 
rence sarcenet,  which  is  dyed  to  the  proper 
colour,  stretched  while  wet  that  it  may  dry  out 
perfectly  smooth ;  the  glazed  surface  of  the 
leaf  is  imitated  by  coating  the  sarcenet  Avith 
tliin  gum-water  ;  while  the  velvety  texture  of 
the  under  surface  is  imitated  either  by  a 
wash  of  coloured  starch  water,  or  by  a  layer 
of  Jlock  or  cloth  powder,  such  as  is  used  in 
making  flock  paper-hangings.  To  imitate  the 
ribs  wMch  form  such  a  peculiar  and  beautiful 
characteristic  of  the  leaves,  several  leaves, 
placed  one  upon  another,  ai-e  pressed  between 
(jaufroirs  or  goffering-irons,  cut  with  the  re- 
quired indentations.  Then  we  have  the  leaf- 
lets which  form  the  calyx;  the  sarcenet  for 
these  is  stiflened  with  starch  water  while 
yet  wet  from  the  dyeing ;  and  when  dry,  the 
material  is  cut  to  the  proper  size  and  shape 
by  punches.  The  buds  are  made  of  sarcenet 
or  of  Idd,  dyed  or  painted  according  to  circum- 
stances ;  they  are  swelled  out  to  the  proper 
shape  by  a  stuffing  of  cotton,  gummed  flax,  or 
crumb  of  bread,  and  arc  tied  ^Wth  silk  at  tho 
end  of  thin  iron  wires.  The  stamens  are  made 
of  silk,  fixed  at  tho  ends  of  brass  wires,  and  so 
shaped  that  tho  we  shall  imitate  the  filament 
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and  the  silk  the  anther;  the  silk  anther  heiug 
dipped  into  a  glutijious  Uqoid,  is  made  to  re- 
tain some  very  small  seeds  which  imitate  the 
pollen.  Lastly  comes  the  building-up  of  the 
delicate  structure ;  the  stalk  is  made  of  h'on 
wu-e,  coated  with  cotton  and  green  paper;  and 
ai-ouud  this  stalk  are  grouped  and  fastened 
the  several  parts  which  together  form  the  imi- 
tative rose. 

ARTIFICIAL  FUEL.  Some  of  the  com- 
positions, recently  introduced  as  substitutes 
for  coal,  are  noticed  under  Fuel. 

ARTIFICIAL  GEMS;  ARTIFICIAL 
PEARLS.  The  principal  methods  adopted 
in  imitating  the  costly  gems  which  take  such 
a  high  rank  in  respect  to  personal  adornment, 
are  described  in  a  later  article.  [Gems,  Fac- 
titious.] 

ARTIFICIAL  LIMBS,  &c.  Considerable 
mechanical  ingenuity  is  displayed  in  supplying 
substitutes  for  limbs  or  organs  which  accident 
or  any  other  cause  has  removed. 

The  art  of  the  dentist,  for  instance,  calls 
for  no  small  amount  of  mechanical  skill. 
Fkst  there  is  the  choice  of  the  ivory  which, 
from  its  colom-,  textm-e,  and  hardness,  affords 
the  best  imitation  of  the  natural  teeth.  Then 
there  is  the  shaping  of  this  ivory  to  the  size 
and  form  of  the  tooth,  whether  single  or 
double,  front  or  back,  upper  or  under.  And 
lastly  there  are  the  remai-kable  contrivances 
— by  means  of  golden  palates,  or  springs,  or 
vnres,  or  cement,  by  which  the  tooth  or  mouth- 
ful of  teeth  are  fixed  in  then-  places.  Expe- 
rience seems  to  shew  that  few  kinds  of  cheap- 
ness are  so  dear  as  cheap  tooth-making :  so 
great  are  the  difficulties  in  supplying  teeth 
tliat  will  really  eat  their  way  through  the  dif- 
ficulties presented  to  them.  As  for  the  succe- 
dcuieums  and  metalHc  and  other  cements  for 
stopping  decayed  teeth,  then-  merit  depends 
more  on  the  quahty  of  the  material  than  on 
the  mode  of  usmg.  We  see  from  time  to 
time  patents  for  new  contrivances  in  dental 
surgery,  which  involve  no  small  amount  of 
ingenuity.  One  such  has  been  enrolled  in 
1850  by  Mr.  Dinsdale,  in  which  the  manufac- 
ture of  teeth,  palates,  and  gums  are  described. 

An  artificial  eye  is  an  example  of  glass 
manufacture ;  the  shaping  of  the  glass  being 
much  less  difficult  than  the  accurate  imitation 
of  the  cornea  and  u-is  by  means  of  pigments 
and  dyes. 

All  those  numerous  examples  of  skill,  which 
may  more  fittingly  be  called  sui-gical  ojoera- 
tioiu  than  anatomical  contrivances,  wo  have 
nothing  to  do  with  here ;  but  when  a  mechani- 
cian imdertakes  to  supply  an  arm,  a  hand,  or 
a  leg,  which  will  render  tolerable  service  as  a 
substitute  for  one  of  flesh  and  blood,  we  have 


as  much  right  to  claim  it  as  a  proof  of  con- 
structive skill  as  a  loom  or  a  lathe,  a  j)lougli 
or  a  clock.  And  here  we  mark  how  quickly  a 
newly  discovered  substance  becomes  brouglit 
within  the  scope  of  the  operations.  Is  it 
caoutchouc?  Then  will  the  artificial  Ic'?- 
maker  find  out  where  to  use  it  with  advantage. 
Is  it  gutta  percha?  Then  wiU  he  soon  sof 
where  the  combined  elasticity  and  toughness 
of  that  remarkable  substance  are  likely  to  h^. 
valuable.  Accordingly  we  find  that  many  dif- 
ferent materials  are  employed,  either  to  give 
shape  to  the  artificial  hand,  arm,  or  leg,  or  to 
give  smoothness  and  softness  to  the  surface, 
or  to  form  the  joints  for  the  requisite  move- 
ments. Wood,  leather,  caoutchouc,  gutta 
percha,  cork,  iron  levers,  steel  springs — all 
are  employed;  and  much  ingenuity  is  dis- 
played in  aiTanging. 

Su'  George  Cayley,  who  has  exhibited  much 
inventive  talent  in  various  mechanical  con- 
trivances, has  recently  made  many  trials  to 
produce  an  artificial  hand  which  shall  be  less 
costly  than  those  ordinai-ily  constructed.  He 
has  made  the  'Mechanics'  Magazine'  the 
medium  of  communicating  his  experience  in 
this  matter.  His  first  attempt  was  in  ISiD. 
The  son  of  one  of  liis  tenants  having  lost  a 
hand  by  accident,  Sir  George  contrived  a  sub- 
stitute which  has  in  many  ways  lessened  the 
severity  of  the  privation.  The  movements  of 
this  instrument  are  derived  from  the  stump ; 
a  light  frame-work  fixes  the  apparatus  to  the 
upper  part  of  the  ai"m  ;  and  a  lever  connects 
this  fi-ame-work  ^rith  the  artificial  hand.  The 
ai-m  is  placed  mthin  padded  rings  of  metal, 
which  are  connected  by  two  long  steel  bars 
hinged  at  the  elbow.  When  the  wearer  moves 
his  arm  by  the  usual  action  of  the  elbow 
joint,  he  shifts  a  small  metal  bai-  near  the 
wi-ist  of  the  macliiue,  which  works  two  cog- 
wheels acting  on  each  other ;  and  these  cog- 
wheels bring  two  steel  springs  together  so  as 
to  enable  them  to  grasp  an  object  sometliing 
in  the  manner  of  a  thumb  and  fore-finger. 
The  wheels  and  springs  may  either  be  left 
exposed,  in  the  metallic  state,  or  may  be 
padded  so  as  to  represent  a  thumb  and 
finger. 

It  was  found  that  although  this  artificial 
hand  could  be  tm-ned  round  a  little  way,  it 
could  not  be  tm-ned  so  mucli  as  a  quarter  of 
a  circle  from  its  hoiizontal  towards  a  peqien- 
diciilai-  grasp  ;  and  there  was,  at  the  same 
time,  no  movement  equivalent  to  the  usual 
bending  of  the  m-ist,  which  gives  so  great  a 
variety  of  positions  to  the  natural  hand.  He 
therefore  conti-ived  a  new  arrangement  of 
mechanism  at  the  ^^Tist,  so  as  to  superadd 
these  two  movements  to  those  before  pos- 
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ed  by  the  apparatus ;  tliis  involved  an 
ease  of  rather  dblicate  mechanism. 
I  t  one  of  the  soirees  given  by  the  President 
ae  Koyal  Society  in  1845,  the  boy  for  whom 
George  Cayley  made  the  artificial  hand 
introduced,  and  Prince  Albert  "  shook  " 
by  his  mechanical  appendage.  The  hand 
only  one  finger  worked  by  the  mechanism  ; 
I  :  there  were  the  proper  number  of  cork 
v  ers  united  side  by  side,  and  fixed  to  one 
,ad  thin  steel  plate,  jointed,  and  covered 
1  continuoiis  leather,  stitched  down  to 
,:k  the  distinction  of  the  fingers  under  it. 
;  where  a  more  expensive  appai-atus  can  he 
;  rded,  and  the  appearance  of  having  a  real 
id  is  sought  for,  the  thia  steel  plate  can 
separated  into  digits,  though  united  at  the 
e  as  in  a  common  hand,  and  jointed  at  the 
I'per  places  in  due  proportion  to  each 
;;er. 

!ia  another  form  of  artificial  hand,  made  by 
(  G.  Cayley,  in  1847,  there  is  a  case  or 
ath,  into  which  the  stump  of  the  arm  is 
oduced.    A  spiral  spring  is  fixed  at  one 
I  to  this  sheath,  and  at  the  other  to  a  bent 
nr ;  while  the  middle  of  the  lever  is  con- 
ted  with  the  mechanism  of  rods  which 
ve  the  artificial  thumb  and  fingers.  In 
!  arrangement,  the  wearer  uses  his  sound 
id  to  work  his  artificial  hand.    He  presses 
;ttle  button  which  is  connected  with  the 
t  lever;   by  pressing  this  towards  the 
•  3t,  the  fingers  and  thumb  open  to  receive 
object  they  may  be  intended  to  grasp ; 
i  when  this  pressm-e  from  the  other  hand 
uaken  ofi",  tlie  grasp  takes  efiect,  without 
bher  effort,  tUl  released  by  a  contrary  move- 
nt.   The  mechanism  is  very  simple,  and 
ittached  whoUy  to  the  lower  arm,  near  the 
I  mp.  But  as  the  soimd  hand  must  be  taken 
I  m  anything  else  it  has  to  perform,  at  the 
I  le  the  artificial  hand  is  thus  put  to  work ; 
1  as  it  may  on  other  accounts  be  inconve  - 
ni  to  work  the  apparatus  in  this  way.  Sir 
orgc  invented  a  very  ingenious  means  of 
rking  the  hand  by  the  movement  of  the 
per  arm  or  shoulder-joint. 
M.  Magendie  described  to  the  Paris  Aca- 
ny  of  Sciences,  in  1845,  an  artificial  arm, 
ented  by  M.  Van  Petersen.  A  sort  of  stays 
■■  fixed  round  the  breast  of  the  person ;  and 
m  these  are  brought  cords  made  of  catgut, 
ich  act  upon  the  articulations,  according 
:the  motion  given  to  the  natm-al  stump, 
e  apparatus  was  found  to  be  very  effective, 
was  tried  (among  other  patients)  on  an 
alid  soldier,  who  had  lost  both  arms  in  the 
•rs  of  the  empire,  retaining  only  the  stumps, 
th  the  aid  of  two  of  the  artificial  arms,  lie 
5  able  to  perform  many  of  the  functions 
/or,.  I. 


which  had  hitherto  been  performed  for  him. 
M.  Magendie  considers  this  contrivance  to 
be  the  best  substitute  for  a  natural  arm  yet 
introduced. 
ARTIFICIAL  STONE.  [Cement.] 
ARTILLERY.  This  term,  since  the  intro- 
duction 01  gunpowder,  has  been  applied  chiefly 
to  lai-ge  rdnance,  together  with  their  ammu- 
nition p  A  appurtenances. 

The  earliest  military  engines  were,  in  all 
probability,  those  for  casting  large  stones. 
Such  machines  do  not  appear  to  have  been 
used  in  England  until  the  Norman  invasion, 
and  were  used  by  the  Normans  chiefly  in  sea- 
fights,  for  throwing  Greek  fire,  quicklime,  and 
other  combustibles,  as  well  as  stones  and 
darts.  Richard  I.  employed  against  the  Sara- 
cens some  such  engines,  worked  by  the  force 
of  the  wind  acting  upon  sails.  Edward  I. 
used  engines  at  the  siege  of  StirUng  Castle, 
in  1303,  which  threw  stones  of  300  lbs, 
weight. 

The  invention  of  gunpowder,  though  it  did 
not  for  a  long  time  supersede  the  ancient 
artillery,  gradually  brought  about  great 
changes  in  the  ai't  of  war.  The  first  cannon, 
which  were  called  bombards,  were  very  clumsy, 
wider  at  the  mouth  than  the  chamber,  and 
fonned  of  bars  of  iron  bound  together  with. 
hoops.  The  earliest  cannon-balls  were  of 
stone.  Hand-cannon  carried  by  two  men,  and 
fired  from  a  rest  in  the  groimd,  were  early 
used ;  and  carts  of  ivar,  conveying  hght  artil- 
leiy,  are  mentioned  in  a  Scotch  act  of  parha- 
ment  in  1456.  Cannon  began  to  be  fonned 
by  casting  about  the  middle  of  the  fifteenth 
century.  Iron  bullets  (of  which  Monstrelet 
mentions  one  weighing  five  cwt.)  began  also 
to  he  iised,  but  not  to  the  exclusion  of  those 
of  stone.  A  hard  mixed  metal,  called  font- 
mctal,  or  bronze,  was  eai'ly  invented  for  the 
casting  of  cannon  ;  and  the  casting  of  this 
kind  of  ordnance  was  commenced  in  England 
in  1535.  In  the  sixteenth  centm-y  the  size  of 
cannon  was  reduced,  and  they  were  made  of 
superior  form.  One  of  the  largest  cast  can- 
non now  existing  is  a  brass  one  at  Bejapoor, 
which  was  cast  in  commemoration  of  the  cap- 
ture of  that  place  by  the  Emperor  Alum  Geer, 
in  1685.  Its  extreme  length  is  14  feet  1  inch ; 
the  diameter  of  its  bore  2  feet  4  inches.  An 
iron  shot  for  this  gun  of  proper  size  would 
weigh  1600  pounds. 

For  mortars  we  are  indebted  to  wo)"kmen 
who  were  employed  by  Henry  VIII. ;  those 
made  for  him  about  1543  being,  according  to 
Stowe,  'at  the  mouth  from  11  to  10  inches 
wide,'  and  employed  to  throw  hollow  sliot  of 
cast-iron,  filled,  like  modern  bombs,  mth 
combustibles,  and  fui-nishod  with  a  fuse. 
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DHFerent  names  were  given  abont  that  date 
to  different  kinds  of  cannon ;  such  as  falcon, 
culverin,  demi-culverin,  minion,  and  sa/car.  Pe- 
tards, which  are  explosive  engines  employed 
in  sieges,  were  first  used  by  the  Huguenots 
in  1580.  The  howitzer,  an  improvement  on 
the  mortar,  was  first  used  in  1G97  ;  and  the 
carronade,  a  kind  of  long  howitzer,  aV'Out  1779. 

The  casting  of  these  instrumen  t  of  de- 
struction is  described  under  Cannon. 

ARTIZANS.  In  this  country  it  is  cus- 
tomary when  a  young  ai'tizan  has  served  his 
apprenticeship,  for  him  to  enter  at  once  as  a 
journeyman ;  to  settle  down  in  some  town, 
usually  where  he  has  been  apprenticed ;  and 
there  work  for  any  master  who  will  employ 
him.  Among  the  less  respectable  workmen, 
or  when  trade  in  general  is  dull,  the  tramp 
system  is  acted  oh;  the  artizan  goes  from 
town  to  town,  a  sort  of  homeless  wanderer, 
seeking  work  wherever  it  may  be  found,  and 
often  forced  to  associate  with  disreputable 
companions. 

But  in  Germany  the  custom  is  difierent. 
There  a  kind  of  tramp-system  is  not  merely 
looked  forward  to,  but  is  compulsory.  The 
loanderschaft  of  a  German  workman  is  a  tran- 
sition period  between  the  life  of  an  apprentice 
and  that  of  a  master.  In  many  parts  both  of 
Gennany  and  S\vitzerland,  an  apprentice  can- 
not obtain  his  freedom  and  become  a  master 
until  lie  has  spent  a  certain  number  of  years 
in  foUo^'ing  his  calling  beyond  his  native 
country.  He  is  furnished  on  setting  out  with 
a  book  called  a  wander-buch,  in  which  his 
various  employers  insert  certificates  of  his 
service  and  conduct.  In  his  wanderings  he 
is  generally  assisted  and  succoiu"ed,  not  only 
by  the  trade  to  which  he  belongs,  but  by  the 
donations  of  travellers.  Many  English  tra- 
vellers in  Germany  must  have  encountered 
these  young  workmen,  trudging  along  tho 
roads,  with  knapsack  on  back.  Mr.  Symonds, 
('  Arts  and  Artizans,  at  Home  and  Abroad  ') 
states  that,  while  certain  e^dls  arise  from  this 
system,  it  tends  on  the  other  hand  to  give  the 
young  men  an  amount  of  general  information 
more  varied  and  extensive  than  is  commonly 
met  with  among  Enghsh  workmen. 

In  the  Vorarlberg  ( a  part  of  the  Austrian  do- 
minions) the  male  inhabitants  are  accustomed 
to  leave  home  early  in  the  spring,  go  to  Switzer- 
land and  France,  exercise  the  trades  of  masons 
and  house-builders  during  the  summer,  live 
with  the  utmost  possible  frugality,  and  return 
to  the  Vorarlberg  in  autumn  with  the  savings 
of  their  laboui-. 

The  silk-weavers  of  Lyons  have  a  very  strict 
system  of  classification.  There  are  small 
masters,  workmen,  and  apprentices  ;  besides 


the  capitalist-manufacturers  who  set  all  to 
worlc.  The  masters,  or  cliefs  d'ateliers,  are 
owners  of  a  few  looms,  and  have  fixed  resi- 
deuces.  The  workmen,  or  compagiions,  havA 
neither  capital,  looms,  nor  houses  ;  they  woiffl 
the  looms  belonging  to  the  master,  live  mM 
board  wth  liim,  and  receive  half  the  monM 
gained  by  the  looms  they  work — the  othejfl 
half  going  for  house-rent,  risk,  wear  and  teaa 
of  machinery,  &c.  The  apprentices  are  from  IS 
to  20  years  of  age ;  they  are  taught  by  the 
chefs  d'ateliers,  with  whom  and  for  whom  they 
work. 

Without  entering  far  on  this  tangled  sub- 
ject, we  shall  notice,  under  Co-operation,  one 
or  two  of  the  recent  suggestions  for  modifying 
the  relations  between  employers  and  ailizans. 
ARTOCARPUS.  [Bread-fruit  Tree.] 
ARTS,  FINE.  The  fine  arts  are  generally 
understood  to  comprehend  those  productions 
of  human  genius  and  sldll  which  ai-e  more  or 
less  addressed  to  the  sentiment  of  taste.  The"^ 
were  first  employed  in  embelhshing  objects  q 
mere  utihty,  but  then'  highest  office  is  to  me 
om*  impressions  of  beauty  or  sublimity,  how 
ever  acquired,  by  imitative  or  adequate  repr' 
sentation. 

The  great  use  of  the  arts  is  to  humanizd 
and  refine,  to  pmify  enjoyment,  and,  wheii 
duly  appreciated,  to  connect  the  perception  of 
physical  beauty  with  that  of  moral  excellence} 
but  it  will  at  once  be  seen  that  this  idea  o 
usefulness  is  in  a  great  measm-e  distinct  from, 
the  ordinary  meaning  of  tlie  term  as  apphcabl' 
to  the  productions  of  human  ingenuity, 
positive  use  results  indeed  indu'ectly  from  th<> 
cultivation  of  the  formative  arts,  precisely  ' 
proportion  as  then."  highest  powers  are  deve- 
loped. Again,  as  illusti-ating  science,  the  fine' 
arts  may  be  directly  useful  in  the  stricter 
sense,  but  this  is  not  the  application  whic' 
best  displays  their  natui'e  and  value.  The 
essence  of  the  fine  arts,  in  short,  begins  where 
utility  in  its  naiTOwer  acceptation  ends.  That 
this  principle  exists  in  nature  we  immediately 
feel  in  caUing  to  mind  the  merely  beautiful 
appearances  of  the  visible  world,  and  pai"ticu- 
larly  the  colom-s  of  flowers.  The  fine  arts  ia.' 
general  may  be  considered  the  human  repro- 
duction of  this  princii)le.  The  question  o 
their  utiUty  therefore  resolves  itself  into  the 
inquiiy  as  to  the  intention  of  the  beauties 
nature. 

With  regard  to  the  classification  of  the  arts, 
those  are  generally  considered  the  most 
worthy  in  which  the  mental  labour  employed 
and  the  mental  pleasure  produced  are  gi-entest*; 
and  in  which  the  manual  labour,  or  labour  <rf 
whatever  kind,  is  least  apparent.  This  test 
would  justly  place  poetry  first.    It  would  be 
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ividious  as  well  as  a  very  difficult  task  to 
rn  the  precise  order  in  which  painting,  . 
pture,  ai-chitectui-e  and  music,  would  fol-  ! 
1  poetry  and  its  sister,  eloquence ;  hut  it  - 
1  be  remarked,  that  the  union  of  the  ai-ts 
hazardous  experiment,  and  is  often  de- 
ctive  of  their  effect. 

RTS,  MANUFACTURING.  As  the  fine 
ai-e  destined  to  the  production  of  objects 
itifid  rather  than  useful ;  so  do  the  manu- 
„uring  arts  produce  results  useful  rather 
.  1  beautiful.    But  in  all  the  better  epochs 
ociety,  these  ti,vo  divisions  have  tended  to 
J^esce  into  one :  the  useful  and  the  beauti- 
I  the  utile  et  duke,  being  fotmd  reciprocally 
■end  strength  to  each  other.  The  union  of 
jnce  and  Ai'ts,  too,  is  becoming  more  and 

■  •e  apparent.  It  has  been  remarked  by  a 
i.ei  in  the  'Edinburgh  Review,'  (vol.  78) 
; ;  '  Art  will  not  suflaciently  develope  her 
f-ers,  nor  science  attain  her  most  command- 
]  position,  tUl  the  practical  knowledge  of 

one  is  taken  in  return  for  the  sound  de- 
tions  of  the  other.  Many  causes  have 
cuiTed  to  place  art  and  science  at  variance; 
these  causes  have  been  gradually  diminish- 
;  and  in  the  present  advanced  state  of 
jhanical  and  useful  arts  they  have  almost 
SAy  disappeared.' 

I'he  estabUshment  of  Art-Manufactures,  in 
!ch  sciilptors  and  painters  of  eminence  are 
[Dloyed  to  design  models  and  patterns  for 
Dufactm-ers  ;  the  fonnation  of  Schools  of 

■  ign,  where  dra^ving  and  modelling,  Avith  an 
ecial  relation  to  manufactm-es,  are  taught ; 

5  still  more  recent  establishment  of  artizan 
ools,  where  similar  instruction  is  given 

Ider  different  arrangements — all  point  to  a 

■  on  between  fine  art  and  manufactuiing 
;  ;  while  Mechanics'  Institutions,  Lyceums, 
oular  Treatises  on  Science — so  far  as  they 
re  realised  the  anticipations  concerning 
im — point  to  a  union  between  Science  and 
mufactures.    Again,  such  discoveries  as 

-  )se  relating  to  Photography,  Electrography, 
1-,  point  to  a  union  between  science  and  fine 
.  Thus  do  all  three — Science,  Art,  and 
iustry — stand  in  intimate  relation  one  to 
ither.  [Design,  Schools  of;  Manufao- 
riES.] 

\RUNDEL  MARBLES,  are  certain  pieces 
I  sculpture,  consisting  of  ancient  statues, 

3ts,  mutilated  figmres,  altars,  inscriptions, 
! '.,  the  remains  of  a  more  extensive  collection, 

med  in  the  early  part  of  the  seventeenth 

itury  by  Thomas  Howard,  Earl  of  Arundel, 
l;d  presented  in  1007  to  the  University  of 
'  .ford,  by  his  grandson.    The  earl  collected 

ise  fine  specimens  during  a  residence  in 

ily  about  1013. 
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We  learn  from  catalogues,  that  the  Arunde- 
lian  collection,  when  entire,  contained  37 
statues,  128  busts,  and  250  inscribed  marbles, 
exclusive  of  sai-cophagi,  altars,  fragments,  and 
the  inestimable  gems. 

Arundel  House  and  gardens  were  converted 
into  streets  about  the  year  1678,  when  it  was 
determined  to  dispose  of  the  statues  by  sale. 
One  portion,  consisting  principally  of  busts, 
was  purchased  by  Lord  Pembroke  ;  these  are 
now  at  Wilton.  A  second  was  purchased  by 
Sk  WiUiam  Fermor  (the  father  of  the  first 
Earl  of  Pomfret,)  who  removed  them  to  his 
seat  at  Easton  Neston  in  Northamptonshire. 
Henrietta  Louisa,  countess  dowager  of  Pom- 
fret,  in  1755,  transferred  these  marbles  to  the 
University  of  Oxford,  where  they  became  again 
united  to  the  inscribed  marbles  which  had 
descended  to  Heniy,  second  son  of  the  former 
and  sixth  Duke  of  Norfolk,  and  had  been  pre- 
sented by  him  to  the  University,  in  1607.  A 
few  statues  and  broken  fi-agments  were  given 
to  a  Mr.  Arundel,  a  relation  of  the  Duke  of 
Norfolk  ;  one  or  two  of  these  were  subse- 
quently given  to  the  Earl  of  Burhngton,  and 
went  to  Chiswick  House.  A  few  elegant  re- 
mains were  carried  to  Mrs.  Temple's  seat  at 
Moor  Park,  near  Farnham,  in  Sui'rey.  The 
cameos  and  intaghos  finally  became  the  pro- 
perty of  the  Dulles  of  Marlborough ;  and  axe 
now  known  by  the  name  of  the  Marlborough 
Gems. 

The  greater  part  of  the  Greek  inscriptions 
in  the  Arundel  collection  now  at  Oxford  were 
obtained  at  Smyrna.  They  arrived  in  Eng- 
land in  1627,  soon  after  which  they  were  care- 
fully examined  by  the  learned  Selden,  who  in 
1628  published  his  '  Marmora  Ai-undelliana,' 
a  thin  quarto  volume,  in  which  twenty-nine 
Greek  and  ten  Latin  inscriptions  of  this  col- 
lection ai-e  deciphered  and  illustrated. 

The  Arundel  and  Pomfret  marbles  are  at 
present  preseiwed  at  Oxford  in  two  rooms 
belonging  to  the  public  schools,  beneath  the 
picture  gallei-y.  Of  the  Arundel  portion,  that 
which  the  University  places  at  the  head  of  its 
collection  is  the  Greek  inscription  known  by 
the  name  of  the  Parian  Chronicle.  Among 
the  more  important  marbles  of  the  Pomfret 
donation  are  the  colossal  torso  (for  that  por- 
tion only  is  antique)  of  a  Minerva  Galeata, 
restored  as  a  statue  by  Guelfi  ;  a  Venus  Ves- 
tita,  orLeda;  Terpsichore ;  a  young  Hercules; 
an  Athleta,  which  has  been  called  Antinous  ; 
a  female  figure,  unrestored,  of  early  Greek 
worlc ;  and  three  statues  of  senators,  one  of 
'  which  is  usually  considered  as  Cicero. 

AS.   The  Roman  As  was  a  weight,  consist- 
.  ing  of  twelve  viicia;  or  ounces;  it  was  also 
caUod  libra,  libdla,  and  pondo,  or  the  pound, 
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As,  assis,  or  Assariiis  was  likewise  the  name  of 
a  Eoman  coin  of  copper,  or  rather  of  mixed 
metal,  which  varied  both  in  weight  and  com- 
position at  dilTerent  periods  of  the  common- 
wealth ;  hut  wliich  originally  actually  weighed 
a  pound,  whence  it  was  called  As  Ubralis,  and 
sometimes  also  ^s  grave.  The  earhest  Ases 
were  cast  probably  in  imitation  of  the  Eti'us- 
can  coins,  which  the  Romans  appear  to  have 
copied.  In  the  British  Museum  there  are 
even  four  Ases  united  together,  as  they  were 
talcen  from  the  mould  or  matrix,  in  Avhich 
many  were  cast  at  once.  In  most  of  the 
Ases  preserved  in  our  cabinets,  the  edge  shows 
e^idently  where  they  were  severed  from  each 
other,  and  where  the  piece  at  the  mouth  of 
the  mould  was  cut  off.  From  being  cast,  it 
will  be  judged  that  they  ai-e  not  very  correctly 
sized.  As  the  As  fell  in  weight,  the  smaller 
divisions  were  not  cast,  but  struck. 

The  coined  divisions  of  the  As  were  nume- 
rous, including  halves,  thirds,  fourths,  fifths, 
sixths,  twelfths,  &c.  There  were  also  larger 
coins,  representing  vaiious  multiples  of  the 
As. 

ASAM  or  ASSAM,  is  cliiefly  interesting  in 
a  commercial  point  of  view  for  the  attempts 
there  made  to  cultivate  the  tea-plant.  This 
^v^ld  counti'y  lies  north-eastward  of  Hindu- 
stan, and  is  to  a  certain  extent  dependent  on 
the  East  India  Company.  Eeports  having 
reached  the  Calcutta  Government,  relating  to 
the  value  of  the  tea-plant  found  in  Asam,  a 
scientific  deputation  was  despatched  thither 
about  the  year  1836,  to  enquire  into  the  sub- 
ject. Tea-plantations  were  subsequently  esta- 
blislied,  under  the  management  of  Mr.  Bruce, 
who  examined  the  surface  of  the  country  with 
a  view  to  select  spots  favourable  to  the  cultm-e. 
Chinese  labom'ers  were  engaged ;  and  small 
portions  of  Asam  tea  have  since  been  annually 
produced.  An  Asam  Tea  Company  has  been 
formed,  and  the  tea  sent  to  mai-ket  is  found 
to  possess  the  customary  qualities  of  Chinese 
tea.  The  Asam  Tea  Company  established  a 
steamer  on  the  Brahmapootra,  from  Calcutta 
to  Asam  ;  and  they  imported  CooUes  from  the 
interior  of  India  at  vast  expense,  as  labourers ; 
but  it  has  been  found  that  a  more  cautious 
expenditure  of  capital  is  necessary  to  the  suc- 
cess of  the  infant  enterprise.  The  tea-plan- 
tations are  jjlaced  in  some  jeopardy  by  the 
hostility  of  the  native  Asamese  to  these  new 
industiial  arrangements.  [Tea.] 

ASB]']STUS  must  be  considered  in  minera- 
logy, rather  as  a  term  implying  a  peculiar 
form  sometimes  assumed  by  several  minerals, 
than  as  a  name  denoting  a  particular  species ; 
it  is  in  fact  applied  to  varieties  of  the  amplii- 
belie  minerals,  such  as  actinolite,  tremolite, 


&c.,  which  occur  in  long  capillary  crystals, 
placed  side  by  side  in  parallel  position,  and 
thus  giring  rise  to  a  fibrous  mass.  Those 
varieties,  tlie  fibres  of  wliich  are  very  dehcate 
and  regularly  arranged,  are  called  amlanthut, 
a  Greek  term  signifying  unpolluted,  unstained. 
Of  the  finest  lands,  the  individual  crystals  are 
readily  separated  from  each  other,  are  very 
flexible  and  elastic,  and  have  a  white  or 
greenish  colour  with  a  fine  silky  lustre. 
Though  a  single  fibre  is  readily  fused  into  a 
white  enamel,  in  mass  it  is  capable  of  resisting 
the  ordinaiy  flame,  so  that  when  woven  it 
produces  a  fire-proof  cloth.  Those  varieties 
in  which  the  crystals  are  coareer,  Avith  scarcely 
any  flexibiUty,  are  called  common  asbestus, 
It  is  generally  of  a  dull  gi-een,  and  sometimes 
a  pearly  lustre,  and  readily  fuses  before  the 
blow-pipe  flame.  It  occurs  more  frequently 
than  the  amianthus,  or  finer  Idnd,  and  is  usu- 
ally found  in  veins  traversing  serpentine. 

There  are  three  other  varieties  known  by 
the  names  of  mountain  feather,  mountain 
wood,  and  mountain  cork,  which  differ  from  ^ 
the  common  asbestus  by  the  fibres  interlacing  |i 
each  other.  i 
In  1845  Mr.  Penny  of  Glasgow  described  a  i 
peculiar  substance  wliich  bad  nearly  all  tlie 
characters  of  asbestus.  It  was  found  in  a  u 
blast  fmnace,  imbedded  in  the  mass  of  matter  , 
which  had  collected  at  the  bottom  of  the  fur-  j 
nace  in  the  com'se  of  two  years  and  a  half,  ^ 
and  which  is  technically  called  the  hearlh.  It 
was  in  a  cavitj',  about  eight  inches  below  the  i 
level  on  which  the  liquid  metal  rested.  This  < 
substance  is  colom'less,  inodorous,  and  taste-  ■ 
less ;  and  occurs  in  small  masses,  composed  < 
of  extremely  miniite  filaments,  cohering  Ion-  ^ 
gitudinally  together  ;  these  fibres  are  very  (j 
easily  detached,  and  are  flexible,  though  not  ^ 
so  much  so  as  those  of  common  asbestus ;  ^ 
they  have  a  silky  lustre,  and  are  unattaclied  ti 
by  the  common  acids;  they  remain  unchanged  ^ 
in  the  flame  of  a  spirit  lamp,  and  are  difficult  ^ 
of  fusion  even  wth  the  blow  pipe.  TJiis  sub-  ^ 
stance  consists  chiefly  of  silica,  protoxide  of  i|i 
manganese,  and  alumina  ;  it  differs  from  |! 
common  asbestus  chiefly  in  having  about  ten  |l 
per  cent,  more  of  silica,  and  in  contfliuini,'  jri 
manganese  instead  of  magnesia.  jMr.  Penny  jtj 
thinks  that  the  occmrence  of  this  substflnoo  r« 
in  an  iron  fttrnace  furnishes  a  proof  of  tlio  % 
igneous  origin  of  asbestus.  \ 
Many  remarkable  proofs  have  been  given.  |i 
of  the  power  of  asbestus  to  resist  heat.  Che-  j.; 
valier  Aldini  about  twenty  years  ago  had  soiin^ 
asbestus  woven  into  cloth,  and  the  clotli  mado 
into  garments  ;  he  clothed  himself  in  thes'- 
garments,  and  exhibited  sundry  astonisbin;-'  ; . 
feats  before  the  Koyal  Society,  such  ns  liolding  \ : 
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ot  iron  in  a  gloved  liaiid,  &c.  Tlus  ma- 
has  sometimes  been  proposed  for  fire- 

i  dresses,  and  for  gai-ments  calculated  to 
heat  generally. 

11.  The  ash  is  one  of  the  most  xiseful 
ir  British  trees,  on  account  of  the  excel- 

of  its  hard  tough  wood  and  the  rapidity 
s  growth.  In  its  appearance  too  it  is 
ilai-ly  graceful  for  a  European  tree,  often 
nhling  in  its  slender  stems  and  thin  airy 
;a  the  acacias  of  tropical  regions.  The 
■ipal  objection  to  the  ash  is  the  injury  it 

to  the  plants  which  grow  in  its  neigh- 
■hood,  by  rapidly  exhausting  the  soil  of 
;s  organizable  materials, 
he  principal  varieties  of  the  ash  are : — 
10  Weeping  Ash,  with  all  the  characters  of 

common  wild  tree,  except  that  the 
iches  grow  downwards  instead  of  upwai-ds, 
.aat,  if  grafted  upon  a  lofty  stem,  the  head 
soon  reach  the  gi'oimd  and  form  a  natural 
lu*.  This  is  said  to  have  originated 
ientally  in  a  field  at  Gamhngay,  in  Cam- 
geshire  ;  2,  the  Entire-Leaved  Ash;  3, the 
"ed-Leaved  Ash,  with  very  short  stunted 
iches,  and  deep  green  crumpled  leaves ; 
he  Warlcd  Ash.  In  this  the  stems  are 
nred  over  with  a  great  number  of  little 
nsh  brown  tubercles.  5.  The  Small- 
ved  Ash.  Q.  The  Flowering  or  Common 
nna  Ash,  whence  the  manna  of  the  shops 
rocured. 

'he  uses  of  the  ash  in  the  ai-ts  are  very 
aerous.    The  wood  is  both  elastic  and 
y\i.    It  is  used  for  the  telloes  and  spokes 
i\-heels,  the  beams  of  ploughs,  the  tops  of 
:hen  tables,  milk-pails,  oars,  blocks  and 
leys,  handles  for  spades  and  other  imple- 
mts,  hop-poles,  hoops,  crates,  basket  han- 
■s,  fence -wattles,  and  numerous  other  pur- 
ses. In  the  neighbourhood  of  the  Stafford- 
re  potteries  the  ash  is  cultivated  to  a  great 
nt,  and  cut  every  five  or  six  years  for 
,te-wood,  which  is  in  much  demand  in  the 
tttery  district.    The  ashes  yield  good  pot- 
,1 ;  the  bark  is  used  for  tanning  nets  and 
•f-skins ;  the  leaves  and  shoots  are  used  for 
id  by  cattle,  and  the  dishonest  use  ash- 
ves  for  adulterating  tea ;  the  seeds  or  keys 
;  sometimes  pickled  as  a  sort  of  salad,  and 
^y  are  used  in  Siberia  to  give  a  flavour  to 
ler  for  drinking.  The  sap  is  used  for  some 
;dicinal  purposes.    The  Flowering  Ash,  as 
fore  stated,  yields  a  juieo  which  solidifies 
;o  manna. 

The  Mountain  Ash  is  wrongly  named ;  it 
longs  to  another  genus  of  plants. 
ASHANTEES.    How  far  distant  the  time 
xy  be  when  this  West  African  nation  will 
commercially  important,  will  depend  chiefly 


on  the  energy  of  English  merchants,  and  on 
the  lessening  of  the  slave-trade. 

The  principal  manufacture  of  the  Ashantees 
is  that  of  cotton  cloth,  which  they  weave  on  a 
loom  worked  by  strings  held  between  the  toes, 
in  webs  of  never  more  than  four  inches  broad. 
Silk  is  sometimes  interwoven  with  the  cotton.^ 
The  cloths  which  they  produce  are  often  of 
great  fineness  of  textm-e,  and  their  colouring 
of  the  highest  briUiancy.  They  paint  their 
patterns  with  a  fowl's  feather.  Another  of  the 
arts  in  which  they  have  attained  considerable 
excellence,  is  the  maniifactm-e  of  earthen- 
wai-e.  They  also  tan  leather,  and  work  in 
iron,  brass,  and  gold.  Articles  formed  of 
gold  abound  in  the  houses  of  all  the  wealthier 
inhabitants;  and  in  the  king's  palace  those  of 
most  common  use  are  described  as  being 
made  of  this  precious  material. 

Gold  is  found  in  this  country  both  in  mines 
and  in  particles  washed  down  by  the  rains. 
According  to  Dupuis,  the  richest  gold  mines 
known  to  exist  in  any  part  of  Africa  are  those 
in  Gaman.    Some  of  the  richest  of  these 
mines  are  said  to  be  esteemed  sacred,  and  on 
that  account  are  not  worked.    The  wealthier 
inhabitants  load  their  persons  with  lumps  of 
native  gold:   some  which  Dupuis  saw,  he 
thinks,  must  have  Aveighed  fully  four  pounds. 
In  Akim,  and  some  other  parts  of  the  empire 
bordering  on  the  Volta,  from  which  much 
gold  was  formerly  obtained,  the  mines  are 
now  either  exhausted,  or  at  least  are  no 
longer  worked.    There  are  many  rich  mines 
in  the  small  district  of  Adoom,  westward  from 
Cape  Coast  and  about  three  days'  journey 
from  the  sea;  and  during  the  rainy  season  it 
is  said  that  not  fewer  than  eight  or  ten  thou- 
sand slaves  are  employed  in  washing  for  gold 
dust  on  the  banks  of  the  Bara,  in  Gaman. 

ASH-BALLS.  As  a  cheap  substitute  for 
soap,  in  various  processes  of  washing  and 
cleansing,  the  ashes  of  various  lands  of  plants, 
especially  ferns,  are  damped  and  made  into 
lumps,  which  are  known  by  the  name  of  ash- 
lalls. 

ASHES,  the  remains  of  anything  burned, 
whether  of  vegetable  or  animal  origin,  and  to 
a  certain  extent  of  mineral  bodies  also. 

VcgelaUe  ashes.  Ashes  vary  in  composition 
according  to  the  nature  of  the  plant,  the  soil 
in  which  it  grows,  and  the  manure  used 
upon  it.  The  substances  usually  contained 
in  the  ashes  of  land  plants  are  potash,  soda, 
lime,  magnesia,  silica,  the  oxides  of  iron  and 
of  manganese,  chlorine,  carbonic  acid,  sul- 
phuric acid,  and  phosphoric  acid.  Alumina 
occurs  rarely,  and  sometimes  oxide  of  copper 
has  been  met  with.  Very  frequently  more 
than  one  half  of  the  ashes  of  vegetables  con- 
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sists  of  carbonate  of  lime.  The  quantity  of 
ashes  varies,  not  only  according  to  the  soil, 
age,  and  aspect  of  the  plant,  but  also  in  dif- 
ferent parts  of  the  same  plant,  from  2  to  6 
per  cent,  of  its  weight,  after  drying  in  the 
au'.  The  soluble  part  of  wood  ashes  consists 
of  the  allialine  sulphates,  carbonates,  and 
chlorides;  while  the  insoluble  matter  is 
cliiefiy  composed  of  carbonate  of  lime,  and 
probably  of  magnesia,  phosphate  of  lime,  and 
phosphate  of  iron. 

The  incineration  of  wood  is  a  most  im- 
portant operation ;  from  its  ashes  are  obtained 
the  immense  quantities  of  impure  potash,  and 
the  carbonate  called  pearlash,  imported  from 
America  and  other  countries.  The  sap  of 
plants  contains  also  other  vegetable  acids,  as 
the  oxalic,  citric,  tai'taric,  malic,  &c. ;  and  the 
salts  which  these  form  mth  potash  are  de- 
composed by  heat,  and  yield  the  carbonate. 
TJie  ashes  of  land  plants  yield  principally  the 
salts  of  j)otash,  such  as  barilla — those  of  ma- 
rine plants  afford  a  large  quantity  of  soda 
salts,  and  especially  the  carbonate,  such  as 
kelp. 

Coal  ashes  are  extremely  vaiious  both  in 
their  appearance  and  composition.  Thus, 
much  of  the  coal  of  the  north  of  England, 
under  common  circumstances,  burns  to  a  cin- 
der, which  is  a  mixture  of  the  ashes  of  the 
coal  -with  some  carbonaceous  matter  requiring 
rather  a  high  temperature  to  bm'n  it,  on 
account  of  its  being  enveloped  by  incombus- 
tible matter.  The  coal  of  Somersetshire  bums 
to  red  ashes,  evidently  coloured  by  peroxide  of 
iron :  those  of  the  Staflfordshire  coal  are  nearly 
white.  The  quantity  of  ashes  yielded  by  dif- 
ferent lands  of  coal  varies  considerably ;  ac- 
cording to  Kii'wan,  Wigan  coal  contains  1'57 
per  cent,  of  ashes ;  Whitehaven  coal  1-7,  and 
Swansea  coal  3-33  per  cent.;  they  consist  prin- 
cipally of  silica  and  alumina,  with  small  quan- 
tities of  lime,  sometimes  magnesia,  and  also 
peroxide  of  iron ;  but  they  do  not  contain 
either  the  chlorides,  phosphates,  or  alkaline 
salts  found  in  wood-ashes.  Peal  ashes  differ 
chemically  from  both  the  other  kinds. 

Animal  ashes  resulting  from  tlie  biu-ning  of 
bones  and  other  animal  soUds,  consist  princi- 
pally of  phosphate  of  lime,  with  traces  of 
salts  of  lime,  magnesia,  and  soda. 

Mineral  ashes,  such  as  those  of  Vesuvius,  as 
examined  by  Vauquehn,  were  grayish  in  colour; 
they  were  tasteless,  and  found  to  consist  of 
alumina,  oxide  of  iron,  muriate  of  ammonia, 
sulphate  of  lime,  potash,  copper,  manganese, 
lime,  and  charcoal.  Vauquelin  also  analyzed 
the  ashes  ejected  in  the  same  year  from  ^Etna; 
they  were  of  a  gray  colour,  and  in  fine  pow 
der;  they  contained  sulphur,  snlphutes  of 


lime,  copper,  and  alumina,  and  several  othef 
mineral  ingredients. 

The  ashes  of  domestic  economy,  comprisi 
not  only  the  coal-ash  from  the  grate,  but 
quantity  of  dust  and  miscellaneous  fragmen' 
are  a  valuable  commercial  article.  The  as 
heap  of  a  dust  contractor  has  a  large  mone 
value,  for  much  of  the  waste  serves  as  m 
rial  for  manufactures. 

ASHFORD,  Kent,  is  one  of  those  to' 
which,  originally  only  a  centre  for  an  ag 
cultural  district,  has  been  converted  by  r-' 
way  enterprise  into  an  important  scene  ; 
manufacturing  and  trading  industry.  Ashford 
has  been  made  a  first  class  station  for  the  South 
Eastern  Railway,  and  the  place  of  junction 
with  the  branch  lines  to  Hastings  and  Rams- 
gate.  The  railway  company  owing  to  its  con- 
venient position  have  erected  near  the  statiod 
a  new  village,  comprising  a  factory  for  thl 
repair  of  their  locomotive  engines,  and  exten^ 
sive  buildings  for  making  and  storing  theijj 
carriages,  together  with  about  200  dwellingl 
(completed  and  in  coiu-se  of  erection)  fan 
their  workmen.  1 

ASHLAR,  or  ASHLER,  is  a  term  applieffl 
in  masonry  to  rough  stones  as  they  are  talcen 
from  the  quarry,  and  also  to  the  dressed  stones 
used  for  the  facing  of  walls,  which  may  be* 
either  plain,  tooled,  or  rusticated.  The  word 
is  spelt  both  ways;  but  Nicholson,  in  his  '  Ar- 
chitectural Dictionary,'  gives  asJilaring  as  the 
term  for  the  operation  of  bedding  such  slabs 
of  stone  as  are  employed  for  facing  brick  or 
rubble  walls  ;  and  ashlering  as  a  tenn  in  car- 
pentry for  the  short  pieces  of  upright  quar- 
termg  used  in  garrets  to  cut  off  the  acute 
angle  between  the  floor  and  the  sloping  rafters 
of  the  roof. 

ASHOVER,  in  Derbyshire,  has  somewhat 
fallen  away  from  its  former  rank  in  respect  to 
manufactures.  Formerly  there  were  in  tlie 
parish  considerable  lead-mines,  but  they  have 
long  ceased  to  be  worked.  Limestone  is 
quai-ried  to  some  extent.  Medicinal  herbs 
are  cultivated  in  considerable  quantities. 
There  is  a  twisting  mill  for  the  Nottingham 
lace  manufacture.  Stoclring-wearing,  once  \\n 
important  branch  of  industry,  is  on  the  d'' 
dine,  and  tambour  working  has  ceased. 

ASHTON-UNDER-LINE  is  one  of  tli - 
busiest  of  the  Lancashire  cotton-towns.  It 
has  a  population  of  about  25,000  in  the  town, 
and  50,000  in  the  parish.  The  following  de- 
tails respecting  the  Ashton  cotton  miUs  aro 
taken  from  a  parliamentary  paper ;  they  refer 
to  the  year  1843,  first  in  respect  to  Ashton 
alone,  and  then  to  Ashton  together  with  the 
surrounding  neighbourhood  of  Staleybridgei 
Duldnfield,  Hyde,  and  Mossley. 
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Ashton  Ashtonwith 
alone.  Statey bridge,  &c. 

■  le  spindles  595,276  IWWS 

■osthe  spindles   9,(K)()  33,13U 

,  er  looms   C.738  22,7(K. 

ii  un  engine  horse  power   1,667  5,353 

tjds  eraplovetl   10,520  34,165 

-  -kly  wages   £5,775'  £18,763 

;kly  consumption  of  cotton.338,3901b.  1,063,5151b. 

iJeybriclge  nearly  equals  Ashton  in  these 
Lticulai-s.  Bleaching,  dyeing,  and  calico 
noting  are  also  earned  on.  Hats,  woollens, 
I  silks  axe  manufactui-ed.  There  are  more 
n  20  colUeries  in  the  immediate  \dcinity, 
ieh  employ  upwards  of  1000  hands.  Ashton 
connected  with  various  distiicts  by  the 
liton  and  Manchester,  the  Ashton  and 
iddersfield,  and  the  Peak  Forest  canals ; 

0  by  the  Sheffield  and  Manchester,  the 
□  cashu-e  and  Yorkshire,  and  other  railways. 
Che  manufacturers  of  Ashton  are  preparing 

the  Exhibition  of  1851,  in  those  depart- 
nts  of  industry  for  which  it  has  become 

ed ;  and  the  operatives  there,  as  elsewhere, 
,'e  commenced  those  joint-stock  arrange - 
nts  which  will  enable  them  to  visit  the  me- 
polis  dm-ing  that  busy  year. 

\.SL4.  To  trace  the  steps  by  which  com- 
rcial  enterprise  has  successively  discovered 
)  various  parts  of  the  Asiatic .  continent, 
uld  be  little  less  than  to  trace  the  history 
the  human  race ;  for,  from  the  time  when 
;  Phcenician  merchants  spread  their  trading 
ts  far  and  mde,  to  the  day  when  the  ports 
China  were  laid  open  to  British  shipping 

1  manufactures,  there  has  been  a  continued 
ies  of  discoveries,  which  have  had  com- 
rce  and  manufactures  among  their  moving 
pulses. 

\"or  would  it  be  easy  to  enumerate  the  na- 
al  productions  which  Asia  affords  to  the 
mufacturer  and  the  merchant.  Extending 
it  does  from  the  burning  sands  of  Arabia 
;  the  icy  shores  of  Siberia,  from  the  level 
lins  of  Tartary  to  the  lofty  heights  of  the 
malaya,  it  presents  a  countless  variety  of 
neral,  vegetable,  and  animal  products.  The 
-bearing  and  wool-bearing  animals,  and 
ose  numerous  animals  which  yield  flesh  for 
»bd,  milk  for  diink,  and  skins  for  leather, 
3  found  in  great  variety  and  number.  Tim- 
r  trees,  plants  used  in  various  arts,  and 
.nts  used  for  food,  are  also  bountifully  sup- 
.ed.   "VVe  need  only  proceed  to  any  details 
noticing  the  chief  mineral  products. 
\Am()ng  the  mineral  products  of  Asia,  pre- 
)US  stones  are  very  abundant.  Eock-crystal 
found  in  the  greatest  variety ;  amethysts  in 
c  Altai,  Himalaya,  and  Ural  Mountains; 
imelians  and  agates,  in  western  India  and  in 
ce  Gobi  desert;  casholongs  and  onyxes,  in 
'OngoUa;  yu,  or  oriental  jade,  in  Turldstan; 


different  kinds  of  jasper,  in  the  Altai  moun- 
tains ;  pearl-stone,  marcasit,  on  the  shores  of 
the  Gulf  of  Okhotzk ;  beryl,  in  the  mountains 
near  the  Lake  of  Baikal ;  lapis  lazuli,  in  the 
same  mountains,  as  well  as  in  the  Hindu 
Coosh,  and  on  the  banks  of  the  Oxus ;  to- 
pazes, in  the  Ural  Mountains  ;  circony,  chry- 
soberyl,  sapphii-es,  on  the  island  of  Ceylon ; 
rubies,  in  Ceylon  and  in  Badakshan ;  tur- 
quoises, in  Khorasan;  diamonds  in  Deccan, 
Borneo,  and  the  Ural  Mountains. 

Volcanic  products  are  met  with  on  the 
Sunda  Islands,  in  Japan,  and  Kamtchatka,  in 
the  neighbourhood  of  Tamis,  and  many  parts 
of  the  high-land  of  Armenia,  and  in  Western 
Anatolia. 

Steatite,  earth-flax,  asbestus,  and  kaolin,  or 
the  finest  porcelain-clay,  are  found  in  China 
and  Japan;  talc  in  Siberia;  coals  in  northern 
China,  and  different  parts  of  Hindustan  ;  rock- 
salt  in  the  Ural  Mountains,  northern  China, 
the  Panjab,  Ajmeer,  Yemen,  Anatolia;  salt  in 
the  salt-seas  of  the  steppes,  and  sometimes  on 
the  surface  of  the  groimd ;  sal-ammoniac  in 
the  volcanic  steppes  of  Central  Asia,  not  far 
from  the  river  Hi ;  nitre  in  Hindustan ;  borax, 
or  tinqual,  in  Tibet ;  petroleum,  near  Baku, 
on  the  shores  of  the  Caspian  Sea,  on  the 
Euphrates  at  Hit,  and  other  places,  and  at 
Kerkook  east  of  the  Tigris ;  asphaltum  on  the 
Dead  Sea,  in  Palestine.  Hot  springs  are  very 
abundant  in  the  snow-covered  mountains  of 
the  Himalaya  range,  especially  along  the 
upper  branches  of  the  Ganges,  and  also  in 
the  N.  W.  of  Anatoha. 

Of  the  metals,  gold  is  found  in  Japan,  Tibet, 
Yun-nan,  Cochin  China,  Tonkin,  Siam,  Ma- 
lacca, Borneo,  Asam,  Ava,  and  in  the  Ural 
Mountains ;  many  rivers  brmg  down  gold  in 
their  sands ;  silver  in  China,  Da-uria,  Japan, 
Armenia,  Anatolia,  and  the  Ural  Mountains ; 
tin  in  Malacca,  Anam,  the  Sunda  Islands,  and 
the  empire  of  the  Bu-mans ;  mercury  in 
China,  Japan,  and  Tibet ;  copper  in  the  Ural 
and  Altai  mountains,  Japan,  China,  Nepaul, 
Azerbijan,  Armenia,  and  Mount  Taurus  ;  ma- 
lachite in  China  and  Siberia;  iron  from  the 
Ural  Mountains,  thi-ough  central  Asia  as  far 
as  the  Peninsula  beyond  the  Ganges,  as  well 
as  in  Japan  and  Persia;  lead  in  Da-uria, 
China,  Siam,  Japan,  Georgia,  and  Armenia. 

Under  the  names  of  the  principal  countries 
in  Asia,  the  reader  wUl  meet  with  some  fur- 
ther information  on  the  industrial  resources 
of  the  East. 

ASIA  MINOR.  This  rich,  outlying  por- 
tion of  Asia,  often  designated  Naiolia  or  Ana- 
tolia by  geographers,  contains  many  mines ; 
but  the  mining  operations  are  not  conducted 
with  much  skill.    There  ai-e  copper  mines 
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near  Bak'ir-Km-ehsi,  not  fai*  from  tlae  Black 
Sea ;  near  Chalwai-,  on  the  eastern  side  of  the 
Lazian  group  ;  near  Tireholi,  on  the  Black 
Sea;  near  Tokat,  and  many  other  places. 
There  ai-e  iron  mines  near  Unieh,  on  the 
Black  Sea;  silver  with  copper,  in  the  mines 
of  Tireboh;  silver  and  lead  at  Denek,  in  the 
Begrek-Dagh,  east  of  the  luzil-Irmak.  Nitre 
is  got  at  Kara  Bunai-,  in  the  south  eastern 
part  of  the  central  table-land.  Eock  salt 
abounds  in  all  parts,  especially  in  the  north- 
eastern part  of  Asia  Minor  and  in  the  tract 
round  Angora.  Hot  springs  occm'  in  all  the 
provinces  ;  those  of  Brusa  are  celebrated,  and 
ai-e  even  -sasited  by  Em-opean  patients. 

The  northern  shores  of  Asia  Minor  are 
covered  -with  magnificent  forest  trees  of  vari- 
ous lands.  The  forests,  stretching  west  from 
BoU,  the  great  and  almost  inexhaustible 
som-ce  of  supply  to  the  Tm-ldsh  navy,  contain 
ash,  ehn,  plane,  poplai-,  larch,  and  beech,  and 
some  oaks  of  lai-ge  size.  It  is  known  to  the 
Turks  by  the  significant  name  of  Agatch 
Degnis,  or  Sea  of  Trees.  The  mountains  of 
Karamania  ore  in  general  well  wooded,  and 
Alexandiia  is  mainly  supphed  with  fuel  from 
them.  The  timber  of  this  coast,  at  least  that 
near  the  shore,  is  chiefly  pine,  but  not  in  gene- 
mi  of  large  dimensions.  The  mountains  of 
Taurus  eoiitaia  a  great  variety  of  forest  trees 
and  slirubs. 

No  road,  in  the  European  acceptation  of 
the  term,  has  ever  existed  of  their  own  con- 
struction in  the  empire  of  the  Tm'ks.  Asia 
Minor  still  presents  remains  of  the  Roman 
lines  of  communication ;  and  of  the  Roman 
bridges  many  yet  are  in  use.    Relays  of  post- 
horses  are  stUl  maintained  by  the  Turks  at 
distant  inters-ala.    They  are  principally  sta- 
tioned at  the  large  towns  of  the  leading  routes 
The  most  frequented  road  is  that  from  Smyrna 
to  Constantinople,  and  the  only  one  by  which 
there  is  a  regular  communication,  except  by 
caravans.    Important  as  is  the  trade  between 
these  great  cities  and  the  rest  of  Europe,  this 
correspondence  takes  place  but  tvnce  a  month, 
and  is  managed  by  the  Austrian  mission  and 
consulate,  which,  as  well  as  the  Russian, 
despatch,  at  stated  periods,  a  post  to  the  Eu 
ropean  capitals.    The  Porte  keeps  in  constant 
employment  a  corps  of  Tatar  coiuiers,  by 
means  of  whom  they  make  all  their  coramu 
nications.    On  a  smaUer  scale  every  pasha 
has  a  similar  establishment.    The  route  from 
Smyi-na  to  Constantinople  passes  by  way  of 
Magnesia,  Thyatira,  and  Moukalitsch.  Another 
route  extends  from  Constantinople  to  the 
southern  PaahalUis.    It  goes  by  way  of  Mu 
danieh,  Brusa,  the  Olympus  range,  Kutaya 
Afium-Kara  Hissar,  Konieh,  Karaman,  and 


Guhiar.  A  third  route  advancing  in  ihe 
same  direction  from  the  Bosporus,  at  Eski- 
shehr  pursues  an  exact  eastern  course,  and 
reaches  Angora,  whence  two  routes  branch  off. 

ASPA'RAGIN,  a  peculiar  substance  ob- 
tained from  aspai-agus,  and  also  from  marsli- 
mallow  root ;  it  is  also  contained  m  the  potato, 
hquoriee-root,  and  beet-root.  It  ciystaUizes 
in  transparent  limpid  colourless  prisms.  It ; 
is  inodorous,  has  a  mawkish  disagreeable  taste,  | 
and  is  rather  hard. 

ASPA'RAGUS.  The  common  cultivated^ 
aspai-agus  is  found  in  sandy  and  maritime^ 
places  in  most  parts  of  the  middle  and  south 
of  Em-ope,  the  Crimea,  and  also  of  Siberia 
and  Japan.  Attention  being  paid  to  the  pre- 
paration of  the  soil,  asparagus  is  one  of  the 
easiest  of  all  vegetables  to  cultivate  ;  but  no 
art  or  sldU  ^viU  produce  precisely  the  soil  which 
is  most  favo\u-able  for  its  gro\vth.  This  exists 
natm-aUy  in  some  places  in  the  fittest  of  all 
possible  states,  and  it  is  there  only  that  it  ia 
to  be  obtained  in  its  greatest  perfection  ;  as 
in  the  rich  alhivial  soil  of  Battersea,  Mortlake, 
and  other  places  round  London  :  in  some  of 
these  collages  it  is  produced  of  such  extraor- 
dinary size  that  110  heads  in  a  state  fit  for 
the  kitchen  have  been  known  to  weigh  more 
than  32  lbs. 

In  this  country  asparagus  is  frequently 
forced,  but  seldom  with  much  success.  In 
many  parts  of  Em-ope,  however,  especiaUy 
about  Riga,  a  mode  of  forcmg  is  adopted  wluch 
causes  the  aspai-agus  to  be  much  finer  than 
any  obtained  in  this  country  by  artificial 
means. 

ASPERGILLUS  is  the  blue  mould  or  lun- 
gus  which  appeai-s  on  cheese,  lard,  bread,  l^  .-. 
Its  colom-  is  sometimes  unitated  byfraudulem 
dealers  by  sticking  brass  puis  into  the  cheese 
—the  verdigris  fonned  from  the  pins  giring 
the  desired  colom-. 

ASPHALTE  is  a  name  given  to  various 
bituminous  compounds,  which  have  been 
much  used  of  late  for  street-pavements,  lor 
the  platforms  of  railway  stations,  and  for 
flooring,  roofing,  and  protecting  bmldings  m 
various  ways  from  damp.  One  of  the  moM 
important  of  these  is  the  Seyssel  a-sphaho. 
introduced  into  this  coiuitry  by^^Mr.  Claiidgi . 
under  a  patent  obtained  in  1837. 

The  principal  ingredient  of  the  asphalt io 
mastic  of  Seyssel  is  a  dark  brown  bituminous 
limestone,  found  neoi-  the  Jura  Mountams. 
This  stone  is  broken  to  powder  and  mixed 
with  mineral  tor,  when  intended  for  fine  worls. 
such  as  the  covering  of  roofs  and  arches,  the, 
lining  of  tanks,  and  appHcation  as  cement; 
or,  when  intended  for  the  coarser  pm^oses  of 
pavement  and  flooring,  with  mineral  tai-  and 


::3r 


ASPHALTUM. 


ASS. 


238 


ea-grit ;  and  the  whole  is  exposed  for  several 
loiu-s  to  a  sti-ong  heat,  iu  loi-ge  caldrons,  until 
lie  ingredients,  which  ai-e  continually  stirred 
)y  machinery,  ai-e  perfectly  united.  The 
iiastic  is  then  run  into  moulds  so  as  to  form 
lit  into  lai-ge  calies  or  blocks,  which  ai-e  brolten 
ujip  and  re-melted  on  the  spot  in  portable  cal- 
ilrous,  mth  wood  or  coke  fires,  mth  the  addi- 
ion  of  a  httle  more  mineral  tar ;  the  whole 
icing  well  sthred  to  prevent  burning,  and  to 
nsiu-e  the  perfect  mixture  of  the  ingredients. 
\Vhen  ready  for  use  the  mastic  emits  jets  of 
light  smoke,  and  di-ops  freely  from  the  stiiiing 
instraraent.  It  should  then  he  carried  veiy 
quickly  to  the  spot  where  it  is  to  be  appUed, 
in  iron  ladles  or  heated  u-on  buckets.  In  all 
c  ases,  however,  it  is  desirable  to  have  the  cal- 
dron as  close  to  the  work  as  possible  ;  and  m 
covering  brick  ai-ches  or  arched  roofs,  it  may 
be  hoisted  to  the  top  of  the  building,  proper 
precautions  being  observed  to  shelter  the 
finished  work  from  injmy. 

Pavements  of  asphalte  are  laid  upon  a  firm 
and  dry  foundation  of  concrete  ;  and  in  laying 
the  asphalte  the  surface  is  divided  by  slips  of 
^\•uod,  which  seiwe  as  gauges  to  regulate  the 
'liickness,  into  compartments  of  about  thnty 
inches  -ivide,  ui  which  the  hot  cement  is  spread 
and  levelled  with  wooden  instruments ;  after 
which,  while  the  surface  is  yet  soft,  sand  mixed 
■with  slate  dust,  dead  plaster  of  Paris,  or  pow- 
dered chalk,  or,  for  coarser  work,  clean  sharp 
Srit  is  sifted  over  it,  and  rubbed  or  beaten  in. 
The  thickness  of  asphalte  used  for  pavements 
varies  from  half  an  inch  to  about  an  inch  and 
a  quarter ;  from  haK  an  inch  to  five-eighths 
i  is  sufficient  for  roofs  and  the  covering  of  arches 
t  to  prevent  the  filtration  of  water,  and  for  the 
1  lining  of  tanks  and  ponds  ;  and  about  half 
t  that  thickness  is  sufficient  for  covering  the 
.  ground-line  of  brickwork,  to  prevent  the  rising 
of  damp. 

The  experience  of  the  last  few  years  has 
■  shown  that  asphalte  is  neither  a  pleasant  nor 
a  profitable  material  for  the  pavements  of  the 
London  streets. 

ASPHALTUM  is  one  of  the  varieties  of 
bitumen,  arising  from  the  decomposition  of 
vegetable  matter.  [Bitumen.]  It  occurs 
massive,  of  a  dark  brown  or  black  colour,  -with 
a  conchoidal  fractm-e,  and  a  resinous  lustre. 
It  is  opaque,  and  exceedingly  brittle  at  a  low 
temperature,  but  softens  and  fuses  by  the 
application  of  heat.  It  is  insoluble  in  alcohol, 
but  soluble  in  about  five  times  its  weight  of 
naptha,  ^^•ith  wliich  it  forms  a  good  and  useful 
varnish.  Its  combustion  is  rapid  and  brilliant, 
with  the  production  of  the  bitviminous  odoiu'. 

It  is  found  in  many  countries,  but  most 
abtmdantly  on  the  shores,  or  floating  on  the 


sui-face  of  the  Dead  Sea ;  at  Hit,  above  Baby- 
lon, on  the  Euphrates  ;  and  near  the  Tigi-is. 
In  Trinidad  in  the  West  Indies  it  fills  a  basin 
of  three  miles  in  circumference  and  of  unknown 
depth.  The  Earl  of  Dundonald  has  recently 
(1849)  made  some  experiments  on  the  avail- 
ability of  the  Bai'badoes  asphaltum  for  fuel ; 
he  mixed  it  with  coal  (two  parts  of  asphaltum 
to  one  of  coals)  and  found  that  it  made  a  good 
fuel  for  steamers  ;  he  also  devised  a  form  of 
furnace  for  burning  it.  There  is  a  pitch-spring 
in  Zante,  which  is  Imownto  have  been  at  work 
for  above  2000  years.  Asphaltum  is  the  prin- 
cipal colouring  matter  of  the  dark  indurated 
marl,  or  shale,  which  is  found  in  coal  districts. 

A  Hquid  asphaltum,  useful  as  a  black  japan 
or  varnish,  is  made  by  melting  asphaltum  with 
Scio  tm-pentine  and  oil  of  turpentine  ;  Or  sub- 
stituting balsam  of  copaiba  for  the  Scio  tm-- 
pentine. 

Counterfeit  asphaltum  is  occasionally  sub- 
stituted for  the  real ;  it  consists  of  the  dregs 
of  Barbadoes  tar,  heated  until  quite  hard. 

ASS.    This  ill-used  and  ill-appreciated  ani- 
mal (in  England,  at  least)  takes  an  important 
part  in  oriental  travelhng  and  commerce.  The 
fine  Arabian  asses  are  used  only  for  the  sad- 
dle, and  are  imported  in  great  numbers  into 
Persia,  where,  according  to  Chardin,  they  are 
frequently  sold  for  400  liwes  ;  they  are  taught 
a  kind  of  easy  ambling  pace,  are  richly  capa- 
risoned, and  used  only  by  the  rich  and  luxu- 
rious nobles.    A  fine  breed,  of  Ai-ab  lineage, 
used  exclusively  for  the  saddle,  exists  in  Syria; 
—a  small  spuited  and  graceful  kind  is  also 
fotmd  in  Syria,  upon  which  the  ladies  ride 
from  preference ;  and  besides  this  there  is  a 
stout  breed  fitted  for  ordinary  labour.  Another 
breed,  that  of  Damascus,  is  characterized  by 
the  length  of  its  body  and  of  its  ears ;  it  is 
much  employed  by  the  bakers  of  Damascus  in 
caiTying  flom-  and  brushwood.    The  ordinary 
asses  of  Persia  are  strong,  but  in  other  respects 
not  to  be  compared  to  those  of  Arabia.  As 
we  proceed  farther  eastward  the  ass  degene- 
rates, and  in  India  it  is  very  small,  of  inferior 
quahties,  and  used  only  by  the  people  of  the 
lowest  caste.    The  finest  asses  of  Eitrope  are 
those  of  Malta  and  Spain.  Italy  also  possesses 
a  superior  breed ;  and  the  same  remark  ap- 
plies to  some  p£\rts  of  Erance,  as  Le  Poitou 
and  Le  Mirebalais. 

It  is  a  curious  example  of  the  extent  to 
v/hich  nature  is  imitated  by  man,  either  for 
honest  or  dishonest  purposes,  that  artificial 
asses'  milk  is  manufactured.  One  recipe  com- 
prises new  cow's  milk,  sugar-candy,  ground 
rice,  and  eringo  root  ;  while  another  com- 
prises water,  hartshorn  shavings,  lump  sugar, 
new  mi'k,  and  syrup  of  tolu. 
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ASSAFCETIDA  is  a  gum -resin,  obtained  i 
from  the  roots  of  the  Ferula  assafmtida,  a  pe-  i 
rennial  plant  growing  in  Persia,  in  the  pro-  ' 
vince  of  Lar,  and  in  Khorassan.  In  its  recent 
and  purest  state  it  is  white  and  transparent, 
hut  by  exposure  to  the  air  it  becomes  of  a 
clear  brown  colour,  sometimes  vergmg  to  red 
or  ^iolet,  and  of  a  waxy  appearance.    The  in- 
feiior  sort  is  dark-brown,  of   a  dull  fatty 
appearance,  viscid,  and  greasy ;  it  is  called 
assafoetida  in  masses.  The  smell  of  assafoetida 
is  penetrating,  very  disagreeable,  and  lasts 
some  time.    The  taste  is  bitter,  unpleasantly 
aromatic,  of  an  alhaceous  or  garlic-Hke  cha- 
racter. 

Assafojtida  acts  on  the  human  system  as  a 
stimulant,  and  is  employed  in  various  ways 
in  medicine. 

ASSAYING.  The  difference  between  as- 
saying and  chemical  analysis  may  be  thus 
stated ;  that  when  an  analysis  is  performed, 
the  nature  and  proportions  of  all  the  ingre- 
dients of  a  substance  are  determined  ;  but  in 
assaying,  the  quantity  of  any  particular  metal 
only  which  the  ore  or  mixture  tinder  examina- 
tion may  contain  is  ascertained,  without  re- 
reference  to  the  substances  with  which  it  is 
mixed  or  alloyed.  Assaying  is  sometimes 
conducted  in  what  is  called  the  dry  ivcuj,  or  by 
heat ;  at  other  times  in  the  moist  way,  or  by 
acids  and  other  re-agents  ;  and  in  some  cases 
both  methods  are  necessarily  resorted  to  in 
assaying  the  same  ore  or  mixture  of  metals. 

The  assaying  of  sUver  and  gold  is  effected 
by  a  process  called  cupellation.  Cupels  are 
small  flat  crucibles  made  by  pressing  bone 
ash,  moistened  with  water,  into  circular  steel 
moulds,  and  they  are  dried  by  exposure  to  the 
air.  The  principle  upon  Avhich  tlie  operation 
depends  is,  that  all  metals  mth  which  gold 
and  silver  are  usually  alloyed,  are  convertible 
into  oxides  by  exposure  to  atmospheric  aii'  at 
a  high  temperatirre,  whereas  the  precious 
metals  remain  unacted  upon. 

To  assay  silver  by  cupeUation,  the  silver  is 
flattened,  and  wrapped  up  in  an  envelope  of 
lead.  A  muffle  or  oven  is  heated  in  an  assay 
furnace,  and  the  two  metals  put  into  it.  The 
metals  melt,  and  the  lead  becomes  converted 
into  an  oxide,  which,  as  well  as  any  baser 
metals  before  combined  with  the  silver,  is  ab- 
sorbed by  the  substance  of  the  cupel,  until  at 
length  the  silver  is  left  absolutely  pure. 

The  assaying  of  gold  is  performed,  to  a  cer- 
tain extent,  exactly  in  the  same  way  as  that 
of  silver ;  and  if  tlie  gold  were  alloyed  only 
with  copper,  the  process  would  be  as  simple 
as  that  of  silver  assaying.  Usually,  however, 
gold  contains  silver,  and  this  cannot  be  got 
rid  of  by  cupellation ,  the  j)artiiig  process  is 


therefore  had  recourse  to ;  this  consists  in 
dissolving  the  silver  by  dilute  nitric  acid,  which 
leaves  the  gold  perfectly  pure. 

Iron  ores  are  assayed  by  separating  the 
oxygen  from  the  iron,  by  the  greater  affinity  . 
of  charcoal  for  that  element  at  high  tempera- 
tures. The  ore,  some  charcoal,  and  an  allia- 
line  flux,  are  heated  in  a  cnicible;  and  the 
result  is  that  all  the  impm-ities  in  the  ore  are 
made  to  leave  the  iron,  so  that  the  latter  is  l 
presented  in  a  pm-ely  metalhc  fonn. 

Copper  ores  for  the  most  part  contain  sul- 
phur ;  and  in  order  to  assay  them,  a  flux  is 
prepai-ed  of  fluor  spar,  borax,  slaked  lime, 
argol,  and  nitre.  The  ore  is  pounded,  calcined 
in  a  crucible  at  a  red  heat;  then  cooled  ;  then 
heated  again  with  some  of  the  flux  until  it  is 
brought  to  a  liquid  state.  The  hquid  metal 
is  pom-ed  into  a  mould,  and  quenched  when 
solid  but  yet  hot.  There  is  then  formd  a  por- 
tion of  metal  underneath  a  layer  of  coarse 
slag.  The  metal  is  separated  from  the  slag, 
reduced  to  powder,  and  again  heated  until  the 
sulphur  is  driven  off  from  it. 

Lead. — The  principal  ore  of  lead  is  the  sul- 
phuret,  commonly  called  galena ;  but  the  car- 
bonate, or  white  lead  ore,  is  sometimes  found 
in  considerable  quantity.  The  former  of  these 
is  assayed  by  being  put  into  a  cmcible  with 
iron  and  flux,  all  in  small  grauis ;  and  after 
being  covered  mth  a  layer  of  salt,  they  ai-e 
heated  untU  the  lead  becomes  separated  from 
all  impm-ities.  The  second  kind  of  ore  is 
assayed  in  the  same  way,  but  with  a  different 
flux. 

Tin. — The  ores  of  tin  are  principally  of  two 
lands,  the  oxide  and  the  sulphm-et.  The 
oxide  is  assayed  by  simple  fusion  with  a  flux, 
which  removes  the  oxj'gen.  The  sulphuret 
is  assayed  by  being  first  pomided  and  calcined, 
to  drive  off  any  sulphm-  or  arsenic  ;  and  then 
melted  again  Arith  a  flux  of  alkalies,  fluor  spar, 
and  lime,  by  which  the  tin  becomes  separated 
fi-om  all  the  other  impm-ities. 

Zinc. — The  ores  of  zinc  are  of  two  kinds, 
'  the  carbonate,  or  calamine,  and  the  sulphuret 
or  blende.  The  carbonate  is  assayed  by  bemg 
broken  into  small  pieces,  brought  to  a  red 
heat,  cooled,  reduced  to  a  fine  powder,  mixed 
with  powdered  chai-coal,  and  melted  in  a  cru- 
cible, under  such  conditions  that  the  zinc 
,  may  leave  the  ore,  and  combine  with  a  thin 
layer  of  granulated  copper  so  as  to  produce 
brass ;  and  the  quantity  of  the  brass  so  pro- 
,  duced  tests  the  richness  of  the  ore  in  zinc. 

The  sulphuret,  or  blende,  is  assayed  nearly  in 
I  the  same  way. 

ASSIGNAT.  The  commercial  history  of 
;  an  assignat  bears  some  such  relation  to  that 
1  of  a  bank  note,  as  a  swindler  does  to  an  honest 
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ader.  Dui-ing  the  eai-ly  stages  of  the  Trench 
evokition,  the  goverumcnt  siezed  the  clergy 
,  uds,  and  made  them  over  to  the  municipali- 
;s  ;  the  mimicipahties  gave  security  for  the 
,  due,  which  securities  the  government  ordered 
'  lould  he  a  legal  tender.    Paper  money  was 
sued  to  represent  these  secmities ;  and  the 
iper  notes  were  called  assignats,  or  tokens 
lat  chm-ch-land  had  heen  assiyiied  to  the 
older.    The  government  once  havmg  began 
lis  system,  were  induced  to  proceed;  and 
s-.sued  more  and  more  assignats,  though  there 
:i:as  nothing  to  be  represented  by  them.  By 
ae  end  of  1792  the  assignats  had  been  issued 
.  5  the  extent  of  nearly  3000  milhon  francs ; 
md  as  they  were  not  convertible  into  cash, 
ne  silver  franc  became  after  a  time  worth  two 
aiaper  or  assignat-francs,  then  three,  then  six. 
H)uring  a  flash  of  national  glory,  in  1793,  the 
■•ssignats  rose  for  a  brief  period  to  par,  but 
ppeedily  fell  again.    By  1794  the  number  had 
iiacreased  to  6,500  milUons,  and  in  the  next 
eear  it  increased  to  19,000  miUions,  the  market 
aalue  being  less  than  one-hundredth  of  the 
laominal  value.    In  1796  the  sum  reached 
i(i6,000  milhon  francs ;  but  the  scraps  of  paper 
were  almost  entirely  worthless ;  and  as  the 
;overnment  ofiBcials  at  length  refused  them  in 
Payment  of  salaries,  the  whole  thing  feU  to  the 
irpround. 

The  miseiy  which  this  nefarious  system  in- 
licted  is  incalculable.  There  are  at  the  present 
ime,  in  France  and  Belgium,  rooms  which 
:aave  been  completely  papered  with  assignats 
— for  all  of  which  money  or  money's  value  had 
ivoeen  given,  but  which  became  utterly  worth- 
less. 

ASSIZE.  In  early  times  there  were  assizes 
□r  ordinances  regulating  the  price  of  bread, 
ilale.fuel,  and  other  common  necessaries  of  life, 
called  in  Latin  assisa  venalium.    The  earhest 
express  notice  of  any  regulation  of  this  kind 
in  England  is  in  the  reign  of  liing  John  ( 1203 ) , 
'  when  a  proclamation  was  made  throughout 
' :  the  kingdom  enforcing  the  observance  of  the 
Lilegal  assize  of  bread  :  many  statutes  were 
p  passed  regulating  the  assize  of  articles  of  com- 
iimon  consumption ;  the  earliest  of  these  is  the 
t  assize  of  bread  and  ale, '  assisa  panis  et  cer- 
^  visia;,'  commonly  called  the  stat.  of  51  Henry 
I  III.,  thouRh  its  precise  date  is  doubtful.  The 
-  Stat.  8  Anne,  c.  19,  repealed  the  51  Henry  III., 
I  and  imposed  a  new  assize  of  bread,  and  made 
■  various  other  regulations  respecting  it.  Several 
'  subsequent  acts  have  been  passed  on  the  sub- 
i  ject;  but  by  the  55  George  HI.,  c.  99,  the 
1  practice  was  expressly  abolished  in  London 
a  and  its  neighbourhood,  and  in  other  places  it 
!  has  fallen  into  disuse.    Trade  as  now  allowed 
t  to  settle  its  own  prices. 
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ASSUBANCE.  [Insurance.] 
ASSY'EIA.     We  refer  to  Babylon  and 
Nineveh  for  a  few  notices  of  the  extraordinary 
works  of  art  found  in  Assyria  and  Mesopo- 
tamia. 

A'STACUS.  [Lobsteh.] 
ASTI.  This  province  of  Piedmont  is  well 
adapted  for  the  cultivation  of  the  vine.  A 
sparkling  fine-flavoured  white  wine,  called  vino 
d'Asti,  resembling  champagne,  is  made  in  the 
neighbourhood  of  ViUanuova.  The  soil  is  also 
fertile  in  com  and  fruit-trees,  especially  mul- 
berries, the  leaves  of  which  serve  to  feed  the 
silkworms.  The  chief  to^vn,  also  called  Asti, 
has  some  trade  in  sUk  and  woollen  fabrics, 
wines,  and  other  agricultural  produce. 

ASTRAGAL,  a  moulding  used  m  architec- 
ture, and  apphed  principally  to  the  upper  ends 
of  the  shafts  of  columns  and  to  their  bases. 
It  is  also  used  in  the  entablatures  of  the  Bo- 
man  Doric,  the  Ionic,  Corinthian,  and  Compo- 
site orders.  The  form  of  this  moulding  is 
semicircular-,  projecting  from  a  vertical  dia- 
meter. In  Egyptian  ai'chitecture,  bands 
cmyed  after  the  manner  of  astragals  seem  to 
bind  the  reeds  of  which  the  shaft  of  the  column 
often  appears  to  be  formed.  The  most  remark- 
able example  of  the  use  of  the  astragal  in 
Grecian  architecture  is  m  the  base  employed 
in  the  Ionic  temple  of  Minerva  Polias  at 
Priene. 

ASTRA'GALUS.  [Teagacanth  Gum.] 
ASTRAKHAN.  This  Russian  province 
depends  a  good  deal  for  its  commercial  pros- 
perity on  its  fisheries.  The  Volga  is  scarcely 
equalled  by  any  other  stream  in  the  world  for 
abundance  of  fish.  This  noble  river  flows 
through  the  province.  In  the  spring  of  the 
year  its  fishing -grounds,  particularly  between 
the  sea  and  the  capital,  are  so  abundantly 
stocked  with  fish,  as  to  employ  upwards  of 
five  thousand  vessels,  and  twice  that  number 
of  persons,  who  are  brought  by  the  fisheries 
from  remote  places.  Isinglass  and  caviar  are 
brought  from  this  region. 

Goats  are  reared,  not  so  much  for  the  sako 
of  their  milk  or  flesh,  as  of  their  hides,  with 
which  the  Russians  prepare  morocco-leather : 
there  is  a  fine  species  of  hair  too,  which  either 
faUs  from  the  animal's  back,  or  is  combed 
from  it,  out  of  which  a  stufi'  of  beautiful  tex- 
tm-e  is  occasionally  woven.  But  the  greatest 
resource  possessed  by  the  rural  population 
and  nomadic  tribes  of  the  province  is  their 
flocks  of  sheep,  which  are  valuable  both  for 
their  wool  and  for  their  fat. 

To  the  principal  branches  of  industry  already 
enumerated  we  may  add  the  manufacturing  of 
magnesia,  tallow,  and  soap,  in  considerable 
quantities,  distilleries  of  brandy  and  spirits, 
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and  manufactories  of  leather,  cotton,  and  sillc. 
Astrakhan  soap  is  in  much  request  among  the 
Russians  on  account  of  its  firm  substance  and 
fragrant  scent.  The  Volga,  which  seom-es  a 
ready  access  to  the  eastern  shores  of  the  Cas- 
pian Sea,  has  hitherto  rendered  the  capital  of 
this  province  the  principal  seat  of  the  traffic 
carried  on  between  Asia  and  the  Russian  do- 
minions. 

The  chief  city,  also  called  Astrakhan,  has 
a  navigable  communication  with  St.  Peters- 
burg, from  which  it  is  upwards  of  1200  miles 
chstant.  The  estabUshments  for  weaving  sillis 
and  cottons  are  nearly  one  hundi-ed  in  num- 
ber i  it  manufactures  also  considerable  quan- 
tities of  leather,  particularly  a  superior  descrip- 
tion of  morocco  and  shagreen,  as  well  as  taUow 
and  soap.  The  business  of  buymg  and  sellmg, 
more  than  one-half  of  which  has  been  en- 
grossed by  the  Armenians,  is  conducted  in 
twenty-eight  khans  or  bazaars,  which  contain 
1500  stores  built  of  stone,  and  660  wooden 
stalls.  Raw  silk  and  silk  goods,  cotton  and 
cotton-yarn,  drugs,  dye-stuffs,  carpets,  oil,  rice, 
and  other  eastern  productions  form  the  chief 
importations  :  the  exportations  are  prmcipally 
woollen  cloth,  linens,  cochineal,  velvet,  iron, 
salt,  fruits,  fish,  wine,  Uquorice,  soda,  hides, 
skins,  and  grain. 

The  fisheries  of  the  Volga  centre  principally  a 
httle  below  the  city.  Every  weir  has  its  group 
of  huts,  with  a  little  church  attached  to  it,  m 
which  from  two  to  three  score  fishermen  re- 
side ;  they  are  divided  into  divers,  catchers, 
saltmg-men,  and  makers  of  laviar  and  isin- 
glass. Each  little  colony  is  provided  mth 
spacious  ice-cellars,  which  contain  compart- 
ments for  storing  away  the  fish  when  salted, 
with  intervals  between  the  compartments 
which  are  filled  with  ice. 

ASTRINGENTS  are  agents  which  contract 
the  fibres  of  the  muscles  and  blood-vessels, 
and  lessen  the  flow  of  fluids.  Without  dwell- 
ing on  then"  medical  uses,  we  may  briefly  enu- 
merate the  chief  substances  so  employed. 

Of  vegetable  astringents  the  chief  ai-e  barks, 
as  of  oak  and  ^villow,  such  as  that  of  the 
quercus  robiir.  The  best  mllow  bark  is  pro- 
cured from  the  salix  pentandra,  or  sweet  bay- 
leaved  willow,  though  very  excellent  bark  is 
yielded  by  the  salix  Busseliana,  or  Bedford 
willow.  Roots,  as  of  tormentil  {potcnlUla  tor- 
mcnfilla) ;  bistort  {poh/gonum  bistorla)  ;  com- 
mon avens  (gcitm  vrbanum),  vfh'ich  are  British 
plants  ;  and  rhatany  {/crameria  Iriandm) ;  rhu- 
barb {rheum  palmalimt) ;  pomegranate  {punicn 
gran atiim),  which  are  exotic  plants;  leaves  of 
arctostaphylos  {uva  ursi),  petals  of  the  rosa 
nallica,  fruits  of  pruuus  spinosa,  or  sloo-thorn 
{punka  granalum),  and  secreted  juices  of 


many  plants,  as  Idno,  from  pterocarpus  Seuc- 
galensis,  and  several  others  ;  and  catechu,  from 
acacia  calechu,  and  galls,  from  quercus  infcc 
toria;  in  all  of  which  the  astringent  principle 
is  tannin,  with  more  or  less  of  gallic-acid ;  and 
lastly  log-wood,  {hamatoxylon  C'ampecluanum), 
in  which  hajmatine  as  wall  as  tannin  possesses 
an  astringent  property.  Acetic  acid  must  also 
be  classed  among  the  vegetable  a-stiingents. 

The  mineral  astringents  are— diluted  sul- 
phuric acid,  and  salts  of  kon,  zinc,  copper, 
silver,  and  the  salts  of  lead.  Cold,  in  what- 
ever way  appUed,  is  also  a  valuable  astringent. 

ASTROCA'RYUM,  is  the  botanical  name 
for  a  genus  of  palms.  One  species,  the  yl. 
murimuri,  yields  a  dehcious  fruit.  Another 
species.  A,  airi,  has  very  hard  wood,  which  is 
much  used  in  tropical  America  for  bows,  and 
similar  purposes,  where  hardness  and  tough- 
ness are  required.  The  fibres  of  the  leaves  of 
A.  tucuma  are  much  valued  for  fishing-nets. 

ASTROLABE,  among  the  Greeks,  was  a 
circular  instrument  used  for  obsen'ations  of 
the  stars ;  but  in  the  sixteenth  and  seventeenth 
centuries  it  signified  a  projection  of  the 
sphere  upon  a  plane,  being  used  in  the  same 
sense  as  the  word  Planisphere.  To  this  small 
projection,  which  had  a  graduated  lim,  sights 
were  added,  for  the  purpose  of  takmg  alti- 
tudes ;  and  m  this  state  it  was  the  constant 
companion  and  badge  of  office  of  the  astro- 
loger. In  later  times,  before  the  invention  of 
Hadley's  quadrant,  a  graduated  circular  run, 
with  sights  attached,  called  an  astrolabe,  was 
used  for  taking  altitudes  at  sea. 

Improved  astronomical  instruments  have 
thrown  the  astrolabe  quite  out  of  use. 

ASTRONOMICAL  INSTRUMENTS. 
Without  entering  into  the  scientific  details  of 
astronomy,  the  mechanical  consu-uction  of 
the  principal  instxuraents  employed  wiU  be 
found  under  the  names  of  the  instruments 
themselves. 

» We  are  rivals  with  Britain,"  says  M.  Du- 
pin,  speaking  of  his  countrymen,  "  in  mathe- 
matical instruments,  and  in  those  of  philo- 
sophy, optics,  and  astronomy."  Let  us  hope 
that  the  scientific  instrument  makers  of  both 
counti-ies  will  be  worthily  represented  in  ISfjl. 

ASTURI.VS.  This  portion  of  Spain  does 
not  hold  a  high  rank  in  relation  to  manufac- 
tures and  their  materials.  There  are  found, 
however,  marble,  stone  used  for  gi-ind-stones, 
copper,  mineral  amber,  cinnabar,  iron,  zinc, 
lead,  antimony,  jet,  coals  and  turf.  Tlio 
mountainous  parts  of  the  province  are  covered 
with  foreste  of  oak,  beech,  chestnut,  and  other 
trees. 

The  only  manufactories  of  Asturias  are— a 
royal  manufactoiy  of  .fire-arms  at.  Trubia,  a 
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few  othei-s  belonging  to  private  individuals 
for  the  fabrication  of  copper,  earthenwni'e,  and 
jet  tiinkets,  some  tanneries,  and  looms  for 
common  woollen  and  linen  stuffs,  principally 
for  home  consumption.  A  considerable  quan- 
tity of  piclded  fish  is  sent  from  Astmias  to 
Mach-id. 

ASTY'LAE,in  ai-ohitectui-e,  signifies  withoiit 
colimms.  Thus,  we  spealc  of  Astylar  Italian 
in  conti-adistiuction  from  the  columnar-  class 
of  buildings  in  that  style,  or  such  as  ai-e  de- 
corated with  the  orders.  In  this  counti7  we 
had  no  examples  of  the  ask/lar  class  of  de- 
sign, irntil  it  was  inti-oduced  by  Mr.  BaiTy,  in 
the  Travellers'  Clubhouse  and  Eeform  Club- 
house, London. 

ASY'LUM,  in  its  original  meaning,  was  a 
place  of  refuge.  In  the  present  day  it  has 
the  same  signification  as  a  hospital  or  alms- 
house ;  and  some  of  the  handsomest  modern 
structures  in  this  country  are  thus  called 
asylums,  such  as  the  Lunatic  Asylum  at 
HanweU,  and  the  still  larger  structm-e  at 
Colney  Hatch. 

ATACA'MA,  is  the  slip  of  Bolivia  which 
lies  between  the  Andes  and  the  Pacific.  The 
surrounding  mountains  contain  mines  of  gold 
and  silver,  but  they  axe  not  worked,  and  are 
inhabited  bynumerous  herds  of  viciinas,  which 
the  Indians  hunt,  selling  their  skins  aaid 
eating  their  flesh,  which  is  tender  and  of  ex- 
cellent taste.  It  has  been  proposed  to  bore 
Ai-tesian  wells  at  Puerto  de  la  Mar  (the  only 
port  in  Bohvia),  in  order  to  remedy  the  want 
of  fresh  water,  which  is  a  serious  bar  to  the 
prosperity,  and  even  to  the  existence  of  the 
town.  The  interior  districts  contain  veins  of 
cijstal  of  various  colours,  of  jasper,  talc,  cop- 
per, blue  \"itriol,  and  alum. 

ATCHEEN,  or  ACHEEN,  one  of  the  many 
petty  kingdoms  in  the  large  island  of  Sumatra, 
carries  on  a  considerable  ti-ade  with  Coro- 
mandel,  to  which  it  furnishes  gold-dust,  raw- 
sillf,  betel-nut,  pepper,  sulphur,  camphor,  and 
benzoin ;  receiving  in  return  cotton  goods  and 
salt.  A  considerable  trade  is  also  caitied  on 
between  Atcheen  and  Singapore.  Coarse 
manufactui'es  of  cotton,  woollen,  and  silk  ai'e 
canned  on  by  the  inhabitants. 

ATH,  or  AATH,  is  a  flourishing  manu- 
facturing town  in  the  Belgian  province  of 
Hainault.  The  manufactm-es  are  caps,  hats, 
gloves,  cotton  and  linen  cloth,  bleaching,  and 
asbestns  cloth.  It  carries  on  also  some  trade 
in  grain,  and  in  the  products  of  tho  neigh- 
bouring country,  among  which  are  tobacco, 
poppies,  and  rape.  The  mulberry  is  exten- 
sively cultivated  in  the  neighbourhood  for  the 
growth  of  silk. 

■  ATHENS.   As  long  as  the  memory  of  an- 
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oient  ai't  remains,  tho  name  of  Athens  will  bo 
respected  as  the  greatest  of  its  supporters. 
No  other  city  has  ever  contained  so  many 
buildings  and  sculptures  of  high  artistic  ex- 
cellence. On  the  hill  called  the  Acropolis  is 
the  world  renowned  Temjile  of  the  Parlhcnun 
[Pahthenon].  Near  the  hUl  called  the  Areo- 
pagus is  the  Temple  of  Theseus  [Theseium]. 
Eastwai'd  of  the  Theseium  are  the  remains  of 
the  Sloa  or  Portico  of  Hadrian.  South  of  the 
Stoa  is  the  Tower  of  the  Winds.  In  the  south- 
east quarter  of  the  city  is  the  Arch  of  Hadrian  ; 
and  within  this  are  all  that  now  remain  of 
the  magnificent  temple  of  Jupiter  Oltjmpus. 
Not  far  from  this  temple  is  the  beautiful 
Choragic  Monument  of  Lysicrates,  which  has 
served  as  the  model  for  the  steeple  of  one  of 
om'  London  churches.  The  great  Dionysiac 
Theatre  was  on  the  south-east  side  of  the 
Acropolis ;  while  on  the  south  west  of  the 
AcropoUs  was  the  Odciiim  or  Musical  The- 
atre,— and  on  the  west  was  the  Propylma  or 
militaiy  approach.  On  or  near  the  Acropolis, 
too,  were  the  large  sti'ucture  or  structiures, 
the  remains  of  which  are  now  known  as  the 
Erechtheium. 

The  Elgin  and  Phigaieian  Saloons  at  the 
British  Museum  are  riclily  adorned  vnt\\  price- 
less works  of  sculptiu-e  brought  from  Athens. 
These  are  briefly  noticed  in  other  parts  of 
this  volume. 

ATHEESTONE,  in  Wai-wickshire,  contri- 
butes its  mite  towards  the  industry  of  the 
country.  The  chief  manufacture  is  that  of 
hats.  Eibands  and  shalloons  are  also  made. 
The  Coventry  Canal,  which  passes  close  by 
the  town  on  the  west,  contiibutes  to  its  trade. 
Among  the  anomalous  rocks  by  which  the 
coal-field  is  bounded  on  the  south-east,  is  a 
peculiar  quartzose  sandstone,  of  extraordinary 
hardness,  which  is  extensively  quamed,  and 
sent  to  a  great  distance  for  the  piu'pose  of 
road-maldng.  Nearly  adjacent  to  this  is  a 
rich  bed  of  manganese,  wliich  at  Hartshill 
has  yielded  a  very  profitable  return,  but  which 
is  now  nearly  exhausted.  Coal  is  found  at 
Baddesley  Moor,  in  the  vicinity  of  Atherstone. 

ATHLONE,  which  is  connected  with  Dul)- 
lin  by  the  newly  opened  Midland  Great 
AVestern  Eailway  of  Ireland,  had  formerly  a 
considerable  trade  in  the  manufacture  of 
coarse  hats,  but  it  has  declined.  There  ai'o 
extensive  distilleries,  breweries,  and  tanneries 
liere,  and  a  brisk  trade  is  carried  on  by  means 
of  the  Shannon  navigation  and  Grand  and 
Eoyal  Canals  with  Limerick  and  Dubhn. 

ATIjANTES,  is  a  terai  applied  to  figures 
or  half  figures  of  men  used  in  the  place  of 
columns  or  pilasters,  to  sustain  an  entabla- 
tm-e.    In  the  temple  of  Jupiter  Olympus,  at 
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Agvigentuni,  rcslored  by  Mr.  Cookerell,  and 
described  in  Stuai't's  'Athens,'  vol. 4,  Atlantes 
are  re^jresented  standing  upon  a  plinth  placed 
on  the  entablatiire  above  the  pilasters  of  the 
cella  of  the  temple,  and  supporting  with  their 
heads  and  arms  the  entablatiure  on  which  the 
beams  of  the  roof  were  to  have  been  placed. 
The  Atlantes  of  this  temple  were  twenty -five 
feet  high,  built  in  courses  of  stone,  corre- 
sponding with  the  walls  of  the  cella,  and 
partly  attached  to  it. 

ATLANTIC  OCEAN,  as  the  watery  ex- 
panse which  separates  Europe  from  America, 
is  one  of  the  most  notable  of  commercial 
highways. 

No  first-class  river  flows  into  the  Atlantic 
from  Em-ope  or  Africa,  the  Ehine,  the  Danube, 
the  Dnieper,  and  the  Nile  bemg  of  the  se- 
cond class.  Of  Africa,  about  one-half  the 
sui-face  is  supposed  to  be  drabaed  by  rivers 
which,  directly  or  indirectly,  flow  into  the 
Atlantic.  But,  on  the  American  side,  the 
Atlantic  rivers  are  on  the  grandest  scale ;  in- 
cluding the  Amazon,  the  Plata,  the  Orinoco, 
the  Mississippi,  the  St.  Lawrence,  and  their 
numerous  tributaries.  It  is  calculated  that 
the  areas  of  country  di'ained  by  rivers  which 
flow  into  the  Atlantic  and  its  seas  are  six 
millions  in  America,  six  millions  in  Africa, 
three  millions  in  Europe,  and  half  a  million 
in  Asia. 

The  Gulf  Stream  greatly  affects  the  naviga- 
tion of  the  Atlantic  Ocean.  Vessels  bound 
from  Europe  to  North  America  avoid  it  as 
much  as  possible,  because  it  would  create  a 
delay  of  at  least  a  fortnight  if  they  were  to 
stem  it.  They  therefore  either  sail  to  the 
south  or  to  the  north  of  it,  commonly  the 
latter,  their  com-se  being  accelerated  as  soon 
as  they  approach  the  continent  of  North 
America  by  the  counter- currents  wliich  run 
between  the  Gulf  Stream  and  the  coast.  The 
Gulf  Stream  is  now  avoided  even  by  vessels 
returning  from  the  West  Indies  and  the  Gulf 
of  Mexico,  though  by  follomng  its  course  they 
arrive  four  or  five  days  sooner  in  Europe  than 
those  which  avoid  it.  But  it  has  been  found 
by  experience  that  such  vessels  suffer  a 
damage  in  wear  and  tear  which  is  greater  than 
can  be  compensated  by  the  gain  of  a  few 
days. 

It  is  a  known  fact  that  the  water  of  the 
Atlantic  Ocean,  in  different  pai-ts,  contains 
different  quantities  of  salt;  and  that  the  spe- 
cific gravity  is  less  near  the  poles  than  near 
the  equator.  There  is  a  considerable  difference 
between  the  specific  gra\'ity  of  the  water  of  the 
Baltic  and  Mediterranean  seas  and  the  ocean. 
That  of  the  Baltic  contains  only  one-sixth  of 
the  salt  which  is  found  dissolved  in  the  ocean, 


its  specific  gravity  being  on  an  average  not 
more  than  1'0040.  The  Mediterranean  Sea 
contains  somewhat  more  salt  than  the  ocean ; 
to  the  east  of  the  Straits  of  Gibraltar,  the  spe- 
cific gravity  of  the  sea-water  is  1*0338  ;  whilst 
between  Cape  St.  Vincent  and  Cape  Cantin,  it 
was  only  found  to  be  1  -0294. 

The  Atlantic  is  always  busily  laden  with  the 
produce  which  is  passing  from  the  old  conti- 
nent to  the  new,  and  vice  versa.  Magnificent 
steam  ships  traverse  it  from  Glasgow,  from 
Liverpool,  from  Southampton,  fi'om  Bremen, 
from  Havre,  to  Halifax,  Boston,  New  York, 
the  West  Indies,  and  South  America ;  while 
sailing  ships  ti'averse  its  whole  length  on  their 
route  to  the  Pacific,  to  the  great  but  almost 
unlmo™  Southern  Ocean,  to  the  Cape  of 
Good  Hope,  to  India  and  China,  and  to  our 
Australian  Colonies.  In  a  very  few  weeks  after 
this  page  reaches  the  hands  of  the  reader, 
ships  laden  with  foreign  treasures — ^treasures 
of  productive  industry — mil  be  ascending  and 
crossing  the  Atlantic,  on  their  way  to  the  great 
Gathering  of  Nations  in  1851. 

ATLAS  is  the  histoiical  and  geographical 
name  of  an  extensive  mountain-system  in 
North  Africa,  which,  though  not  inhabited  by 
a  manufacturing  race,  produces  many  sub- 
stances useful  in  the  Aits.  On  the  low  plains 
at  the  southern  foot  of  the  moimtains,  and 
within  its  lower  ranges,  the  date  palms  cover 
extensive  tracts  ;  the  higher  lands  abound  in 
gum  trees,  almonds,  olives,  and  other  produc- 
tions of  the  hotter  countiies  ;  the  lower  table- 
lands produce  apples,  pears,  chemes,  walnuts, 
apricots,  and  other  fruits,  common  to  the 
southern  countiies  of  Europe;  and,  proceeding 
higher  up  the  ranges,  the  plains  ai-e  covered 
^dth  pines  of  an  immense  size,  with  a  species 
of  oak,  called  the  bdute,  with  ferns,  elms, 
mountain -ash,  and  several  species  of  juniper. 
Higher  up,  large  forests  of  firs  form  the  prin- 
cipal vegetation. 

Eich  mines  of  different  kinds  exist  in  that 
lateral  range  which  separates  the  prorince  of 
Suse  from  the  countiies  on  the  river  Draha ; 
it  abounds  especially  in  kon,  copper,  and  lead. 
Ketewa,  a  distiict  east  of  Tainidaut,  contains 
rich  mines  of  lead  and  brimstone ;  and  salt- 
petre of  a  superior  quahty  abounds  in  the 
neighbouiiiood  of  Tarudant  itself.  Other 
mines  of  iron,  copper,  antimony,  lead,  and  a 
little  silver  and  gold,  ai'e  met  with  in  various 
parts.    Salt  and  sulphm"  are  also  found. 

ATMOMETEE,  an  instriunent  employed 
to  UK^asure  the  quantity  of  exhalation  from  a 
humid  surface  in  a  given  time.  The  instru- 
ment to  which  the  name  is  usually  applied  is 
one  invented  by  Professor  Leslie,  consisting 
of  a  very  thin  ball  of  porous  earthenware,  two 
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or  three  inches  in  diameter,  to  which  is  ce- 
mented a  long  tube  of  glass,  marked  by  a  dia- 
mond with  divisions,  each  of  which  is  capable 
of  containing  as  much  liquid  as  would,  if 
spread  over  the  outer  sui-face  of  the  ball,  cover 
it  with  a  film  equal  in  thickness  to  the  xoVs^^^ 
part  of  an  inch.  The  open  end  of  the  tube 
is  fitted  wth  a  brass  cap  and  a  leather  coUar; 
and  when  in  use  the  instrument  is  filled  with 
distilled  or  boiled  water,  and  suspended  verti- 
cally ynth  the  ball  downwai-ds,  the  end  of  the 
tube  being  perfectly  closed  with  the  cap  and 
collar.  The  water  then  percolates  through 
the  porous  baU.  precisely  in  proportion  to  the 
evaporation  from  its  outer  surface,  of  which 
its  waste  in  the  tube  forms  an  accm-ate  indica- 
tion. The  vacuous  space  above  the  water  in 
the  tube  becomes,  during  the  operation,  gra- 
dually filled  with  air  which  enters  through  the 
porous  ball.  "When  the  tube  becomes  empty, 
the  cap  is  removed  to  refill  it.  This  instru- 
ment is  not  only  useful  in  meteorological  ob- 
sei-vationsjbut  is  also  capable  of  being  apphed 
with  advantage  in  chemical  operations,  and  in 
the  appUcation  of  science  to  agriculture. 

ATMOPYKE  is  the  name  given  to  an  inge- 
nious contrivance,  very  recently  introduced  by 
Mr.D.O.Edwai'ds.  Smoke  is  only  one  of  the  evils 
occasioned  by  imperfect  combustion  ;  and  Mr. 
Edwards's  iavention  is  intended  to  lessen  these 
evils.  A  small  cylinder  or  tube  of  pipe-clay, 
from  two  to  fom-  inches  long,  is  perforated 
with  holes  only  one-fiftieth  of  an  inch  in  dia- 
meter. One  end  of  the  tube  is  fixed  upon 
a  gas-bm-ner ;  and  when  the  gas  is  turned  on, 
it  becomes  mixed  with  atmospheric  air  in  the 
cylinder.  The  little  jets  which  peneU-ate 
through  the  minute  holes  ai-e  ignited,  the 
clay  cylinder  becomes  red-hot,  and  has  the 
appearance  of  a  sohd  red  flame.  By  placing 
these  clay  cylinders  mthin  others  of  larger 
size,  an  intense  heat  may  be  produced ;  and 
this  heat  (it  is  proposed)  may  be  applied  to 
many  manufacturing  purposes.  The  gas  is 
thoroughly  consumed  on  account  of  the  mi- 
nuteness of  the  threads  into  which  it  is 
divided ;  while  the  perforations,  acting  on  the 
principle  of  those  in  the  safety-lamp,  prevent 
the  flame  from  reaching  the  interior  of  the 
cylinder. 

Common  gas  is  estimated  by  the  inventor 
to  yield  double  as  much  heat  by  this  method 
as  in  the  ordinary  mode  of  combustion;  and 
this  heat,  by  a  due  multiplication  and  combi- 
nation of  clay-cyUnders,  is  proposed  to  be 
nsed  in  raising  steam  for  warm-baths  and 
other  minor  purposes,  and  for  heating  rooms. 
If  the  principle  be  sound,  the  practical  appli- 
cations will  speedily  develope  themselves. 

ATMOSPHERE,  is  the  whole  body  of  air 


or  other  mixture  of  gases  which  envelopes  a 
planet.  As  we  do  not  here  treat  of  the  atmos- 
phere in  its  scientific  relations,  it  will  suffice 
to  refer-  to  Am,  Anemometkr,  Balloon,  &c., 
where  the  practical  results  of  the  existence 
of  an  atmosphere  are  brought  into  prominent 
view. 

ATOMIC  THEORY,  in  chemistry,  some- 
times termed  the  doctrine  of  definite  iwopor- 
tions.  This  very  important  theory,  founded 
on  Avell  ascertained  facts,  has  bestowed  on 
modern  chemistry  an  almost  mathematical 
degree  of  precision.  The  theory,  which  is  to 
be  distinguished  from  the  experimental  part 
of  the  subject,  supposes  that  chemical  com- 
pounds result  from  the  combination  of  the 
ultimate  atoms  of  their  constituent  parts.  It 
has  been  determined  by  experiment,  and  the 
fact  serves  as  the  basis  of  the  theory,  that  a 
compound  body,  when  piu-e,  always  contains 
the  same  proportion  of  its  constituents  :  thus 
calcareous  spar,  and  the  pure  part  of  marble, 
chalk,  and  limestone,  consist  of  carbonate  of 
lime,  composed  of  unifoi-m  proportions  of 
carbonic  acid  and  lime ;  the  carl^onic  acid 
always  contains  uniform  quantities  of  carbon 
and  oxygen,  and  the  lime  uniform  proportions 
of  calcium  and  oxygen.  The  same  law  also 
exists  with  regard  to  aU  similaidy-constituted 
oxides,  sulphm-ets,  and  salts,  and  indeed 
to  all  chemical  compounds  whatever,  whether 
presented  to  us  by  nature  or  formed  by  art. 

Wenzel,  Bryan  Higgins,  Richter,  Proust, 
and  other  chemists,  made  many  discoveries 
which  tended  towards  a  law  of  definite  propor- 
tions in  chemistry ;  but  Dalton  reduced  it  to 
a  system  by  his  atomic  theory,  promulgated  in 
1803.  According  to  his  view,  the  atomic  num- 
ber, or  atomic  iveight,  or  atomic  equivalent,  of 
any  substance,  represents  the  relative  quan- 
tity or  weight  of  each  which  will  combine  >vith 
other  substances;  and  the  laboui-s  of  later 
chemists  have  been  directed  to  the  exact 
determination  of  these  numbers.  Dalton 
thought  that  if  hydrogen  were  reckoned  1,  all 
other  substances  might  be  represented  by  in- 
tegers, and  this  is  stiU  frequently  done;  but 
these  integers  are  not  stiictly  accurate. 

The  followmg  diagram  will  illustrate  the 
mode  in  which  the  atomic  numbers  or  com- 
bining weights  retain  their  character  tln-ough- 
out  aU  the  compositions  or  decompositions 
which  may  take  place.  An  atom  of  nitric 
acid  (hydrogen  being  taken  as  1,  and  oxygen 
as  8) weighs  54 ;  and  one  of  barytes  70 ;  forming 
when  combined  130  of  neutral  niti-ate  of  ba- 
iTtes.  An  atom  of  neutral  sulphate  of  potash 
=  88,  is  composed  of  an  atom  of  sulplnirio 
acid  —40,  and  an  atom  of  potash  =  48.  Now 
when  an  atom  of  nitrate  of  barytes  =  130, 
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dissolved  in  water,  is  mixed  with  an  atom  of 
sulphate  of  potash  =  88,  in  solution,  double 
decomposition  ensues,  and  two  new  and  per- 
fectly neutral  salts  are  formed,  viz.  1  atom  of 
nitrate  of  potash  =  103,  consisting  of  an  atom 
of  nitric  acid  =  54,  and  an  atom  of  potash  = 
48.  This  remains  in  solution ;  and  there  is 
precipitated  an  atom  of  neutral  sulphate  of 
bai-ytes  =  110,  composed  of  1  atom  of  sul- 
phuric acid =40,  and  1  atom  of  barytes  =  76. 
102  Nitrate  of  Potash. 


130 
Nitrate 

of 
Darytes. 


54  Nitric  Acid 


Potash  48.  ^ 


76  Barytes 


Sulphuric 
acid  40.  J 


88 
Sulphate 

of 
Potash. 


116  Sulphate  of  Barytes. 

Tables  of  these  combining  numbers  are  now 
published  for  the  use  of  chemists. 

In  1809  Gay-Lussac  published  an  important 
memou-  on  the  '  Theory  of  Volumes,'  in  which 
the  definite  composition  of  compound  gases 
was  placed  in  a  new  and  instructive  hght, 
Suspecting,  from  the  previously  ascertained 
fact  that  100  volumes  of  oxygen  gas  combine 
with  200  volumes  of  hydrogen  gas  to  form 
water,  that  other  gaseous  bodies  would  be 
found  to  unite  in  simple  proportions,  he  made 
fm'ther  experiments,  and  found  that  gaseous 
substances  unite  in  the  simple  ratio  of  1  to  1, 
1  to  2,  1  to  3,  &c.    Thus,  for  example, — 

By  Volume.         By  Weight. 
Nitrog.  Oxygen.  Nitrog.  Oxygen. 

Nitrous  oxide    .2  1  .  14  8 

Nitric  oxide  .    .    2  2  .  14  10 

Hyponitrous  acid  2  3  .  14  24 

Nitrous  acid     .2  4  .  14  32 

Nitric  acid    .    .    2  5  .  14  40 

The  same  rule  was  found  also  to  apply  to 
the  combination  of  vapours  ^vith  gases,  thus, — 

Volumes.  Volumes. 
100  hydrogen  gas  with  100  vapour  of  sulphur. 
100  oxygen  gas  with    100  „ 
100  hydrogen  gas  with  100  vapour  of  iodine. 

As  Chemistry  is  treated  in  this  work  only  in 
respect  to  some  of  its  practical  applications, 
this  brief  notice  of  the  atomic  theory  will 
suffice. 

A'TRIUM,  a  hall  or  room  of  audience  in  a 
Roman  house.  Tlio  Cavnm  yEdium  was  pro- 
bably the  hollow  space  in  the  middb  of  a 
Roman  house,  open  to  the  sky  and  rain; 
wliile  the  Atrium  was  the  covered  part,  the  hall 


or  room  of  audience.  The  Atrium  was  the 
most  important  and  usually  the  most  splendid 
apartment.  Here  tlie  owner  received  his 
crowd  of  morning  visitors,  \A\o  were  not  ad- 
mitted to  the  inner  apartments.  Originally 
the  Atrium  was  the  common  room  of  resort 
for  the  whole  family — the  place  of  their  do- 
mestic occupations ;  and  such  it  probably  con  - 
tinned  in  the  humbler  ranks  of  life.  It  con- 
sisted of  a  large  apartment  roofed  over,  but 
with  an  opening  in  the  centre,  called  complu- 
vitivi,  towards  which  the  roof  sloped  so  as  to 
throw  the  rain-water  into  a  cistern  in  the  floor 
called  impluviiim. 

In  building  a  marine  villa,  a  Roman  Ati-ium 
might  be  introduced  mth  utiUty  and  effect ; 
and  we  can  conceive  nothing  more  dehghtful 
than  the  enjopnent  of  the  warm  sea-breeze  of 
suimner  in  the  cool  shade  of  an  Atrium,  mth 
a  portico  open  to  the  sea.  In  such  a  design, 
the  Atrium,  with  its  portico,  should  fonn  the 
centre  featm-e,  and  the  apartments  and  offices 
of  the  occupants  should  be  arranged  round 
the  back  and  two  sides ;  the  Atrium,  with  the 
portico,  being  placed  towards  tlie  sea,  would 
give  a  full  riew  of  it. 

A'TROPA,  is  the  botanical  name  for  the 
genus  of  plants  which  includes  belladonna,  or 
deadly  nightshade,  and  viandrake ;  both  of 
which  are  very  poisonous,  except  when  care- 
fully prepared  as  medicines. 

ATRO'PIA,  a  vegetable  alkah  which  is  found 
to  exist  in  the  juice  of  the  alropa  belladonna, 
and  in  which  the  poisonous  quahties  of  tlie 
plant  reside.  Atropia  forms  long  transparent 
colourless  crystals  which  are  insoluble  in  cold 
water,  and  very  shghtly  soluble  by  boiUng 
water  and  alcohol.  It  foims  with  acids  pecu- 
liar salts,  Avhich  readily  crystallize.  Dm-iug 
the  evaporation  of  a  salt  of  atropia,  the  vapoui" 
wliich  rises  occasions  an  enlargement  of  the 
pupil  of  the  eyes  of  those  exposed  to  its  influ- 
ence, which  continues  for  several  hours. 

ATTALE'A  is  the  botanical  name  for  a 
genus  of  plants,  which  includes  many  species 
highly  valuable  to  the  natives  of  South  Ame- 
rica. One  species,  called  by  the  natives  piacaba 
is  found  in  the  native  forests  of  the  maritime 
provinces  of  Brazil,  where  it  is  one  of  the 
most  valuable  gifts  which  the  bountiful  hand 
of  nature  has  conferred  on  man.  The  best 
cordage  in  America,  for  naval  purposes,  is 
manufactui'ed  from  the  fibres  of  the  leaf-stalks 
and  other  parts  :  such  ropes  are  of  great 
strengtli,  and  arc  extremely  durable  in  salt 
water.  No  other  cables  ai'e  employed  in  a 
great  part  of  the  Brazilian  nnv}'.  Another 
species,  the  inndova  of  the  old  -vmters  on 
IJrazil,  and  the  indaja  of  the  modem  Portu- 
guese, forms  delightful  groves  in  the  interior 
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of  the  country,  gromng  from  twenty  to  fifty 
feet  cleai-  of  its  branch-liko  leaves.  The  latter 
are  from  fifteen  to  twenty  feet  long,  and  about 
three  feet  vdAo.  The  fmit  is  the  size  of  a 
goose's  egg,  and  contains  an  eatable  kernel, 
of  which  the  negroes  ai-e  fond.  Its  leaves 
fomi  an  excellent  thatch,  and  are  woven  into 
hats,  mats,  and  baskets.  Another  species 
furnishes  the  nuts  which  the  Brazilians  bm-n 
for  the  pm-pose  of  smoldng  the  juice  of  Si- 
'phonia  einstica,  or  Indian  rubber,  until  it  be- 
comes black. 

ATTAR  (or  OTTO)  OF  EOSES,  is  an 
essential  oil  obtained  in  India  from  the  petals 
of  the  Rosa  centifolia  and  R.  sempervivens,  by 
evaporation  from  the  steeped  petals,  the  attar 
rising  to  the  top  of  the  water  as  a  kind  of 
yellowish  scum.  It  is  a  very  powerful  per- 
fime,  and  is  said  by  Saussure  to  be  a  mixture 
of  two  oils,  one  solid  and  the  other  fluid  at 
the  common  temperatxrre  of  the  air. 

Attar  of  Eoses  liquefies  at  about  85°  of 
Fahrenheit,  and  the  solid  oil  at  about  91°  ; 
the  latter  ciystaUizes  by  cold  into  brilliant 
white  transparent  laminre  of  the  consistence 
of  bees'  wax. 

The  Attar  is  produced  in  two  ways.  In  one 
method  the  rose-leaves  are  carefully  distilled, 
to  produce  rose-water  of  a  certain  degi'ee  of 
sti'ength  ;  this  is  poured  on  a  fresh  heap  of 
rose-leaves,  and  distilled  to  produce  stronger 
rose-water;  and  this  latter  (a  highly  fragrant 
liquid)  is  poured  into  shallow  vessels,  and  left 
exposed  to  the  fresh  au-  during  one  night ;  in 
the  morrdng  the  attar  or  essential  oil  is  found 
to  have  collected  in  a  thin  film  on  the  top.  In 
the  other  method,  rose-leaves  steeped  in  water 
are  exposed  in  open  vessels  to  the  action  of 
the  sun  for  several  days,  by  which  time  the 
attar  has  collected  on  the  stu-face  of  the  water. 

So  intense  is  the  odour  of  attar  of  roses, 
that  a  morsel  on  the  point  of  a  needle  will 
scent  a  room  during  a  whole  day.  One  hun- 
dred pounds  weight  of  rose-leaves  are  required 
to  produce  only  three  drachms  of  attar,  even 
under  favourable  circumstances  ;  and  this  will 
suffice  to  explain  the  enormous  price  of  this 
perfume,  when  pure. 

ATTIC,  as  a  term  in  building,  is  applied  to 
the  upper  room  or  rooms  of  a  house,  with  or 
without  a  pai-apet  wall  in  front.  But  in  archi- 
tectm-e  the  attic  compreliends  the  whole  of  a 
plain  or  decorated  parapet  wall,  which  termi- 
nates the  upper  part  of  the  fa9ade  of  an  edifice. 
There  is  at  Athens  a  monument,  that  of 
Thrasyllus,  with  an  attic  over  the  order  of 
pilasters  which  form  the  basement;  in  tlie 
centre  was  a  colossal  statue.  This  example 
may  be  taken  as  the  best  type  of  a  Greek  attic 
which  is  at  present  .;nown.  Another  example, 


ATTWOOD'S  MACHINE.  26-k 

which  bears  a  closer  resomblanco  to  the  Eo- 
man  attic,  exists  in  the  upper  wall  of  tlio  navo 
of  the  Templo  of  Jupiter  Olympus  at  Agri- 
gentum,  where  there  ia  an  entire  wall  mtk 
short  pilasters  at  intervals,  in  the  front  of 
which  are  figures  placed  above  the  pilasters 
of  the  nave.  The  attic  is  a  conspicuous  fea- 
ture in  the  triumphal  arches  at  Eome,  and  a 
necessary  one  :  it  was  not  merely  intended  as 
a  frame-work  for  the  inscription,  nor  as  a 
support  for  statues,  but  is  essential  to  the 
proportions  of  the  composition. 

In  aU  the  best  examples,  and  especially  in 
the  remains  of  antiquity  at  Eome,  the  attic  is 
decorated  with  a  moulded  base  and  cornice, 
often  with  pilasters  and  figures,  as  in  the  arch 
of  Constantino. 

The  Italian  architects  who  had  studied  the 
remains  of  antiquity  in  Eome,  and  those  who 
followed  in  their  school,  usually  employed  an 
attic  in  their  designs.  The  attic  is  in  such 
common  use,  that  there  are  few  public  build- 
ings in  London  without  it.  Somerset  House, 
in  the  view  towards  the  street,  may  be  taken 
as  offering  a  very  fine  example  of  this  feature 
of  an  edifice. 

ATTEACTION,  in  its  scientific  meaning, 
denotes  that  quality  by  which  the  bodies  of 
the  universe,  or  the  molecules  of  the  same 
body  or  of  ditferent  bodies,  approach  one 
another  when  not  prevented  from  doing  so. 
The  tendency  by  which  bodies  when  unsup- 
ported approach  the  earth  is  called  G-ravila- 
tion ;  that  by  which  the  minute  particles  of 
bodies  are  held  together  is  called  Cohesion; 
that  by  which  particles  combine  together  che- 
mically is  called  Affiiiili/ ;  while  those  actions 
which  exist  between  the  particles  of  the  elec- 
trical and  magnetic  fluids,  or  between  these 
and  the  particles  of  bodies,  are  called  Eleclri- 
cul  or  Magnetic  attmctions. 

So  far  as  they  have  any  place  in  this  worlc, 
these  forms  of  attraction  are  briefly  noticed 
under  the  headings  just  indicated. 

ATTWOOD'S  MACHINE.  This  appara- 
tus was  invented  by  George  Attwood,  a  follow 
and  tutor  of  Trinity  College,  Cambridge,  to- 
wards the  close  of  the  last  century.  It  is 
intended  to  demonstrate  the  law  of  the  velocity 
of  falling  bodies. 

Suppose  weights  of  six  and  seven  pounds 
hang  over  a  pulley,  the  weight  and  friction  of 
which  we  neglect  for  the  present ;  if  both 
weights  were  six  pounds,  tho  machine  would 
not  move :  therefore,  the  moving  pressure  is 
the  one  pound  by  which  the  one  weight  ex- 
ceeds tho  other.  This  weight,  if  it  liad  only 
its  o-wnmass  to  move,  or  if  it  fell  freely,  would 
generate  32^  feet  of  velocity  per  second  ;  but 
before  this  system  can  move,  0  -f-  7,  or  IS 
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lbs.  must  be  stirred  by  1  lb.,  and  there  will 
only  be  the  13th  part  of  32i  feet  of  velocity 
produced  in  one  second,  that  is,  about  2^  feet. 
Therefore,  in  one  second,  the  heavier  weight 
win  faU  only  1^  foot ;  and  in  five  seconds,  25 
times  as  much,  or  30  feet.  And  the  velocity 
acquired  may  be  reduced  in  any  proportion, 
by  maldng  the  weights  more  neaiiy  equal. 

Attwood's  machine  is  a  pulley,  the  pivots  of 
which,  instead  of  being  j)laced  in  a  block,  are 
sustained  on  friction  wheels,  to  diminish  the 
friction.  Two  weights  are  hung  over  this  by 
a  string,  and  the  mass  moved  consists  of  the 
two  weights,  the  pulley,  and  the  friction 
wheels. 

The  length  described  in  any  time  is  mea- 
sured by  a  vertical  scale  of  feet,  placed  close 
to  the  line  of  motion  of  one  of  the  weights. 
To  measui-e  the  velocity  acquu'ed  at  any  point 
the  moving  pressm-e  (the  excess  of  one  weight 
above  the  other)  must  be  taken  off,  in  order 
that  there  may  be  no  fresh  accession  of  velo- 
city, or  that  the  system  may  proceed  only  with 
the  velocity  acquhed.  This  is  effected  by 
maldng  the  larger  weight  in  two  parts,  one 
part  equal  to  the  smaller  weight,  and  the  other 
of  course  to  the  excess  or  mo\ing  pressure. 
The  latter  is  so  formed  tliat  it  cannot  pass 
through  a  certain  ring,  while  the  former  can. 
By  fixing  this  ring  to  any  required  point  of 
the  scale  of  feet,  the  moving  pressure  is  taken 
off  when  the  larger  weight  passes  tlirough  it. 

Attwood's  machine  is  not  wholly  satisfactory ; 
but  of  the  fom-  principles — 1,  the  law  of  uni- 
formly accelerated  motion :  2,  the  constancy 
of  the  retai'dation  caused  by  the  having  to 
communicate  every  acceleration  also  to  the 
pulley  and  friction  wheels  ;  3,  the  constancy 
of  the  retardation  arising  from  friction ;  4,  the 
smallness  of  the  resistance  of  the  an*  to  small 
velocities — this  machine  may  be  made  to 
prove  any  one  to  a  spectator  who  admits  the 
other  three. 

AUBE.  This  department  of  France,  formed 
out  of  portions  of  the  former  provinces  of 
Champagne  and  Bm'gundy,  possesses  a  little 
mineral  wealth  ;  iron  is  found,  but  no  mine 
is  worked ;  limestone  is  abundant ;  building 
stone,  potter's  clay,  marl,  and  pipe-clay  are 
found.  Turf  also  is  found  in  some  districts, 
but  tlie  fuel  of  the  department  is  supplied  by 
its  forests,  the  principal  of  which  are  those  of 
Clairvaux,  Chaoiurce,  Montmorency,  Orient, 
and  Soulaines. 

The  principal  manufactures  are  broad  cloth, 
cotton,  stuffs,  and  hosiery.  Leather,  coai'so 
cloth,  cambric,  silk,  linen,  and  gloves  ai'e  also 
made.  Besides  these  fabrics  the  department 
has  numerous  potteries,  tile,  porcelain,  and 
glass-works,  paper  mills,  distiUeiies,  vinegar 
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yards,  beet-root  sugai*  factories,  rope-walks, 
starch  factories,  dyeing  and  bleaching  estab- 
bUshments.  The  trade  of  the  department  is 
in  the  agricultm-al  and  manufacturing  pro- 
ducts already  mentioned,  together  willi  cheese, 
wool,  sausages,  firewood,  and  charcoal. 

The  chief  towns  in  wliich  the  manufactures 
are  centred  are  Troyes,  Merj'-sur-Seine  (the 
centre  of  a  great  honey  district  containing 
above  3000  hives),  Piney  (where  tliere  is  a 
large  manufacture  of  i-opes  and  mats  from 
the  bark  of  the  hme-tree),  Arcis-sur-Aube 
(where  cotton  spinning  and  dyeing  ai-e  canied 
on),  Ricey  (a  good  wine  district),  Yillenaux, 
Romilly  (where  there  ai'e  several  oil  and  com- 
mills),  Nogent,  Bar  sur-Aube,  &c. 

AUCH,  the  capital  of  the  depai'tment  of 
Gers  in  France,  has  a  ti-ade  in  ^\ine,  brandy, 
wool,  quiUs,  and  fruits ;  woollen  and  cotton 
stuffs,  leather,  crape,  and  hats,  are  manufac- 
tured in  the  town  and  neighbourhood. 

AUCKLAND  ISLANDS.  These  remote 
islands,  lying  about  200  miles  south  of  New 
Zealand,  were  discovered  by  Captain  Briscoe 
in  1806.  A  commercial  interest  is  attached 
to  them  at  the  present  time  arising  out  of  an 
attempt  to  colonize  them  and  make  them  a 
depot  for  the  Southern  Whale  Fishery. 

The  Auckland  Islands  have  been  granted 
by  government  to  the  Messrs.  Enderby  on  very 
advantageous  tenns,  in  consideration  of  the 
services  rendered  by  their  father  to  this 
country,  as  also  for  the  more  recent  discov- 
eries of  the  southern  continent  by  Captain 
Briscoe  whilst  in  the  employ  of  the  Messrs. 
Endei'by.  A  company,  to  which  the  Messrs. 
Enderby  have  ceded  their  privileges,  obtained 
a  charter  of  incorporation  on  the  16th  of  Jan- 
uary, 1849,  for  the  pm-pose  of  prosecuting  the 
southern  whale  fishery  from  the  Aucldaud 
Islands ;  and  Lamie  Hai-bour  has  been  chosen 
as  the  head  station  of  the  company,  from  the 
superior  facilities  it  aftbrds  to  whaling  vessels. 
Tlie  islands  were  uninhabited  until  the 
Southern  Whale  Fisheiy  Company,  under  the 
conduct  of  one  of  the  Messrs.  Enderby,  made 
a  settlement  there  in  1849.  At  the  first  an- 
nual meeting  of  the  company,  held  in  P'ebruary 
1850,  it  was  stated  that  the  company  had  dc- 
spatclied  a  store-ship,  an  emigrant  ship  mth 
settlers,  and  three  whale  ships  to  the  island  ; 
and  that  others  would  soon  follow.  Quite 
recently  (Nov.  1850)  accounts  have  been  re- 
ceived, detailing  the  successful  commencement 
of  the  settlement. 

AUCTION,  a  method  employed  for  the 
sale  of  property.  The  Romans  gave  it  the 
descriptive  name  of  auclio,  an  increixse, because 
the  properly  was  publicly  sold  to  him  who 
would  offer  most  for  it.   In  modern  times 
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different  method  of  sale  has  been  sometimes 
adopted,  wloich  is  called  a  Dutch  auction,  thus 
indicatiug  the  local  origin  of  the  practice :  it 
consists  in  the  pubUc  offer  of  property  at  a 
price  beyond  its  value,  and  then  gradually 
lowering  or  diminishing  that  price  until  some 
one  consents  to  become  the  purchaser.  Fish 
is  often  sold  in  this  way  on  the  beach  near 
tho  fishing-towns.  The  system  adopted  at 
the  Cornish  mines  is  a  sort  of  medium  be- 
tween the  ordinary  and  the  Dutch  auctions  ; 
two  months'  mining  is  let  to  a  gang  or  a  party 
of  miners  who  bid  the  lowest  sum,  that  is,  who 
agree  to  take  the  smallest  per  centage  of  the 
produce  for  their  reward. 

Persons  are  now  sometimes  invited  to  a 
'  sale  by  the  candle,'  or  '  by  the  inch  of  can  • 
die.'  The  origin  of  tliis  expression  arose 
from  the  emplo}'ment  of  candles  as  the  means 
of  measuring  time,  it  being  declared  that  no 
one  lot  of  goods  should  continue  to  be  offered 
to  the  biddings  of  the  persons  who  were  present 
for  a  longer  time  than  would  suffice  for  the 
bm-ning  of  one  mch  of  candle  ;  as  soon  as  the 
candle  had  wasted  to  that  extent,  the  then 
highest  bidder  was  declai-ed  to  be  the  pur- 
chaser. 

AUDE,  a  department  of  France  formed  of 
a  poi-tion  of  the  old  province  of  Langtiedoc, 
has  a  fan-  proportion  of  produce  and  manufac- 
tures. Mines  of  coal,  plastic  clay,  and  plaster 
of  Paris  are  profitably  worked  ;  limestone, 
good  building  stone,  and  slate  are  found.  The 
Corbiferes  Mountains  contain  mines  of  anti- 
mony, manganese,  copper,  lead,  and  silver; 
but  none  of  them  are  worked.  There  are 
several  mineral  and  salt  springs.  Marble  of 
great  beauty  is  found  among  the  transition 
limestone  and  the  lower  secondary  strata  in 
the  quarries  of  Gaunes. 

The  chief  manufactm-e  of  the  department 
is  fine  broad  cloth,  for  makiog  which  wool  is 
imported  from  Spain ;  leather,  hats,  hosiery, 
paper,  and  pottery  are  made.  There  are  nu- 
mei-ous  distilleries,  flour-mills  and  saw-mills, 
furnaces  and  iron-  foundries.  The  exports  of 
the  depai-tment  consist  of  soda,  which  is 
found  abundantly  on  the  coast  of  the  Medi- 
ten-anean;  salt,  of  which  about  90,000  tons  are 
annually  made  in  the  salt-pans  in  the  neigh- 
bourhood of  Bages  and  Sigean;  boxwood 
combs,  jet  ornaments,  and  the  agricultural,  mi- 
neral, and  industrial  products  before  named. 

Besides  NARBONNE,the  chief  manufacturing 
town  is  Carcassonc,  where  there  is  a  consi- 
derable commerce  in  mineral  products,  wine, 
corn,  fruits,  &c. ;  but  the  town  is  principally 
engaged  in  the  manufacture  of  fine  broad 
cloth,  blankets,  hosiery,  woollen  yarn,  and 
linen.   There  are  also  several  brandy  distil- 


leries, soaperies,  dye-houses,  paper-mills,  and 
naileries  in  the  town.  Lirnoux  has  important 
manufactm'es  of  broad  cloth:  there  are  also 
wooUen-yarn  manufactories,  tanneries,  soap- 
eries, and  oil-mills.  Limoux  has  a  consider- 
able trade  in  wine,  and  is  the  mart  for  the 
iron  of  the  neighbouring  fm-naces.  Castel- 
naudery  has  manufactures  of  coarse  cloths, 
canal  boats,  pottery,  and  biicks;  there  ai-e 
also  brandy  distilleries  and  flour-mills ;  besides 
the  articles  named,  the  town  trades  in  timber, 
iron,  and  hides. 

AUGEE.  The  auger  is  an  instnnnent  for 
holing  holes  in  wood,  lai-ger  than  can  be 
made  with  an  awl  or  a  gimlet.  In  its  simple 
form,  this  instrument  is  too  well  known  to 
need  description.  A  few  years  ago  a  new 
kind  of  auger  was  invented,  and  introduced 
into  some  of  om*  manufacturing  establish- 
ments ;  it  cUffers  from  the  common  auger  in 
having  a  spiral  hlte  that  of  a  corkscrew,  which 
empties  itself  of  the  fragments  of  wood  Avith- 
out  having  need  to  be  withckawnfrom  the  bore. 

AUGITE,  a  mineral  which  presents  many 
varieties  according  to  its  mode  of  production. 
Mineralogists  have  discussed  at  much  length, 
the  connection  between  augite  and  hornblende, 
and  their  probable  formation.  Mitscheriich 
has  observed  that  at  many  non-foundries  in 
Sweden  and  Germany  the  scoria?  possessed 
the  form,  structure,  and  chemical  composition 
of  certain  minerals  found  in  natm-e.  From 
this  source  he  has  been  led  to  the  opinion, 
that  augite  is  formed  whenever  the  process  of 
coohng,  and  consequently  of  crystallization,  is 
rapid ;  and  horn-blende,  when  it  is  conducted 
more  slov/ly :  the  chemical  ingredients  being 
in  both  cases  nearly  the  same. 

AUGSBUEG,  the  capital  of  the  Bavarian 
circle  of  the  Upper  Danube,  is  distinguished 
in  commercial  matters  by  its  banldng  and 
exchange  operations,  and  by  its  transit  of 
merchandise.  It  is  a  staple  town  also  for  the 
deposit  and  sale  of  the  wuies  of  Italy,  Switz- 
erland, and  the  south  of  Germany.  It  has 
above  200  mercantile  estabUshments,  and  an 
annual  circulation,  vai-^ing  in  value  from  three 
to  four  millions  sterling,  in  bills  and  mer- 
chandise. Augsbm-g  is  famous  for  its  plate, 
jewellery,  time-pieces,  philosophical  and  ma- 
thematical instruments,  books,  prints,  maps, 
cotton  and  woollen  manufactures,  leather, 
beet-root  sugar,  and  many  other  products, 
which  rank  it  among  the  chief  industrial  and 
commercial  cities  of  Germany. 

The  manufactm-ers  of  Augsbm-g  are  making 
preparations  to  represent  the  industry  of  their 
town  and  the  surrounding  distiict,  in  the 
approacMng  Industrial  Exhibition  in  Hydo 
Park, 
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AUGUSTOVO,  one  of  the  districts  of 
Russian  Poland,  produces  considerable  quan- 
tities of  wild  hops,  which  form  an  article  of 
export  to  Konigsherg.  It  is  hkewise  rich  in 
forests,  those  which  sldrt  the  Memel  being 
full  of  linden  trees,  whence  the  celebrated 
'  linden-honey.' 

AUK,  is  a  family  of  oceanic  birds,  of  which 
some  of  the  species  yield  products  of  mer- 
chantable value.  The  razor-bill  auk  abounds 
on  the  shores  of  Labrador,  where  thousands 
are  killed  for  the  sake  of  the  breast  feathers, 
and  vast  numbers  of  eggs  are  collected.  This 
species  also  visits  the  cliffs  of  the  Isle  of 
Wight,  the  Isle  of  Man,  and  the  Scottish 
isles  ;  where  the  eggs,  which  are  esteemed  a 
delicacy,  are  taken  in  great  numbers ;  but  the 
means  by  which  they  are  obtained  is  perilous, 
and  requires  no  httle  nerve.  A  large  stalce  or 
bar  of  iron  is  driven  into  the  top  of  the  cliif 
(five  or  six  hundred  feet  in  height),  and  to 
this  is  fastened  a  strong  rope,  at  the  end  of 
which  a  stick  is  put  crosswise,  on  which  rides 
the  adventurer,  who  is  lowered  down  the  front 
of  the  jjrecipice.  If  liis  object  be  to  secrn-e 
the  eggs  only,  he  shouts  to  scare  the  birds 
away,  which  rise  in  countless  numbers,  utter- 
ing discordant  cries ;  but  if  his  object  be  the 
feathers,  which  are  valuable,  he  goes  to  work 
in  silence,  and  knocks  down  all  the  birds 
■\\'ithin  his  reach.  The  flesh  is  worthless,  but 
is  used  byfishermen  as  a  bait  for  crab-pots,  &c. 
This  plan  is  practised  in  the  Isle  of  Wight, 
in  the  Isle  of  Man,  and  the  Feroe  Islands, 
as  well  as  along  the  coast  of  Norway. 

AURANTLi'CEA.  A  few  details  respecting 
the  fruits  thus  named  will  be  found  under 
Lemon  ;  OnANGE. 

AU'REUS,  or  DENA'RIUS  AUREUS, 
was  the  ordinary  Roman  coin  of  gold.  It  Avas 
equivalent  to  twenty-five  silver  denarii,  or  a 
hundred  sestertii. 

Gold  was  first  struck  at  Rome  B.C.  207.  The 
earliest  coin  of  gold  at  this  time  was  named  a 
scruple  (scrupulum),  and  went  for  twenty 
sesterces  of  that  age.  Pliny  says,  that  it  was 
aflerwai-ds  iisual  to  coin  forty  pieces  out  of 
the  pound  of  gold  (larger  of  course,  bearing 
the  general  name  of  Am-ei),  and  that  the 
Roman  emperors  by  degrees  made  them  forty- 
five  to  the  pound.  Tiie  aureus  was  sometimes 
called  solidus,  as  opposed  to  a  half  and  a 
third.  A  constitution  of  Valentinian  and  Va- 
lens  declares  that  the  pound  of  gold  must  be 
considered  as  72  solidi.  An  aureus  of  .Tulius 
Cresar,  in  the  British  Museum,  weighs  123 
grains,  which  is  exactly  tlie  weight  of  an 
English  sovei'eign,  but  the  Roman  coin  con- 
tains no  alloy,  or  very  little.  Of  the  aurei  of 
Constantine  in  the  Museum,  one  weighs  60 


grains,  three  07,  three  flOi,  one  73i,  and  one 
81  i.  The  average  weight  of  the  am-ei  of 
Augustus  appears  to  have  been  nearly  121 
grains  ;  that  of  Nero's  aurei  nearly  117. 

AUPtICH,'a  province  {landrostei)oi  Hanover, 
has  a  few  industrial  features  to  recommend  it 
to  om-  attention.  Its  inhabitants  grow  grain,  pai*- 
tieularly  oats  and  rapeseed;  breed  great  num- 
bers of  horses,  sheep,  and  cattle  ;  make  much 
honey;  export  great  quantities  of  turf;  and 
are  actively  engaged  in  foreign  commerce  and 
the  herring-fishery  on  the  Scotch  coast.  Be- 
sides the  town  of  Emden,  Aurich  contains  the 
busy  town  of  Norden,  which  has  timber  and 
dockyards,  tanneries,  breweries,  distilleries, 
tobacco  and  woollen  factories. 

AURILLAC,  capital  of  the  department  of 
Cantal  in  France,  canies  on  manufactures  in 
paper,  lace,  copper,  household  utensils,  and 
leather;  the  chief  trade  is  in  cattle,  cheese, 
stockings,  tapestrj',  and  lace. 

AURUNGABAD,  like  many  other  cities  in 
India,  carries  on  a  considerable  traffic  in  the 
bazaar,  where  both  European  and  native 
goods  are  exposed  for  sale;  the  principal 
ti-ade  is  in  silk  mauufactm-es,  mostly  of  Indian 
workmanship. 

AUSTELL,  (ST.)  or  ST.  AUSTLE,  is  the 
centi-e  of  one  of  the  rich  mining  districts  in 
Cornwall.  It  first  rose  to  eminence  from  its 
vicinity  to  the  great  tin  mine  of  Polgooth  and 
other  considerable  mines.  Polgooth  is  pai-tly 
in  tliis  pai'ish,  and  was  at  one  time  esteemed 
the  richest  mine  ever  worked  in  England  ;  it 
is  still  productive,  the  working  of  it  having 
been  recently  recommenced.  The  town  still 
owes  its  principal  importance  to  the  mines, 
and  lias  formed  hai-boui-s  at  Chai'lestown  and 
Pentewan  for  the  convenience  of  importing 
coals  from  Wales,  and  of  exporting  the  ores 
or  porcelain  clay  of  the  district.  A  railroad 
connects  the  town  with  the  harbour  of  Pen- 
tewan. There  is  a  smelting-house  at  the 
west  end  of  the  town,  and  another  at  Charles 
town.  Copper  ore  is  said  to  have  been  smeltoil 
at  St.  Austell  before  any  other  place  in  Corn- 
wall. 

AUSTEN,  WILLIAM,  an  English  mcial- 
founder  of  the  fifteenth  century,  is  worthy  of 
a  brief  notice  in  this  place,  in  so  far  as  he  hml 
a  great  sliare  in  the  construction  of  the  cele- 
brated tomb  at  Warwick,  in  St.  Mary's  chiurli, 
of  Richai-d  de  Beaucharap,  eai-1  of  Warnicl:, 
who  died  in  14.39.  In  a  document  given  in 
Dugdale's  'Warwickshire,'  William  Austen  is 
styled,  '  citizen  and  founder  of  London,'  from 
which  and  the  details  of  the  agreement,  it 
appears  tliat  he  was  not  the  designer  or  mo- 
deller of  the  figures  which  he  cast  in  brass, 
for  it  is  expressly  staled  that  he  is  to  work 
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;  from  models  made  of  timber.  '  Will.  Austen, 
citizen  and  founder,  of  London,'  xiv.  Martii, 
30  H.  C,  covenantetli  &c.  to  cast,  worli,  and 
[perfectly  to  moke,  of  the  finest  latten  (brass) 
I  to  be  gQded,  tliat  may  be  found,  xiv.  images 
( embossed,  of  lords  and  ladies  in  divers  ves- 
ttures  called  weepers,  to  stand  in  housings 
imade  about  the  tomb,  those  images  to  be 
1  made  in  breadth,  length,  and  thiclcness,  &c., 
I  to  xiv.  patterns  made  of  timber.  Also  he  shall 
imake  xviii.  less  images  of  angells,  to  stand  in 
.  other  housings,  as  shall  be  appointed  by  pat- 
;  terns,  whereof  ix.  after  one  side,  and  bi.  after 
.  another.  Also  he  must  make  an  hearse  to 
r  stand  on  the  tombe  above  and  about  the  prin- 
^  cipal  image  that  shall  lye  in  the  tomb  accord- 
1  ing  to  a  pattern ;  the  stuff  and  workmanship 
1  to  the  repairing  to  be  at  the  charge  of  the 
?  said  Wil.  Austen. 

'  The  said  WilUam  Austen,  xi.  Feb.  28  H.  6, 
I  doth  covenant  to  cast  and  make  an  image  of  a 
iman  aimed,  of  fine  latten,  garnished  witl\ 
1  certain  ornaments,  viz.  with  sword  and  dagger ; 
M\-ith  a  gai-ter;  with  a  helm  and  crest  under 
1  his  head,  and  at  his  feet  a  bear  musted  (muz- 
:  zled),  and  a  griffon  perfectly  made  of  the 
!  finest  latten,  according  to  patterns ;  all  of 

■  which  to  be  brought  to  Warwick  and  laid  on 

■  the  tombe,  at  the  peril  (risk)  of  the  said 
.  Austen.' 

In  the  opinion  of  Flaxman,  these  works  of 
.  Austen  ore  equal  to  what  was  done  in  Italy  at 
I  the  same  time  ;  and  though  he  is  mentioned 
I  only  as  the  founder,  he  may  possibly  be  the 
I  designer  of  the  figures,  as  the  patterns  spoken 
I  of  in  the  covenant  may  have  been  made  in 
1  relation  to  size  and  costume,  and  not  as  exact 
I  models  to  prepare  the  oasts  from.  The  monu- 
!  ment,  one  of  the  earUest  and  best  in  England, 
i  is  stUl  in  a  good  state  of  preservation,  and  is 
I  of  brass ;  the  meaning  therefore  of  the  word 
1  latten,  which  has  been  disputed,  is  evidently 
1  brass. 

AUSTEALIA.    The  time  is  not  far  distant 

•  when  this  island,  the  largest  on  the  globe, 
'  will  possess  a  high  degree  of  commercial  im- 
I  portance.  All  our  colonies  on  its  shores — 
'  New  South  Wales,  Port  Philhp,  South  Aus- 
'  troha,  and  Western  AustraUa — are  gradually 
i  advancing  in  industi-y  and  in  commerce.  The 

first  three  are  becoming  rich  in  sheep  and  its 

■  produce,  while  South  AustraUa  is  also  con- 

•  tributing  the  riches  of  its  mineral  produce. 

The  mineral  riches  of  AustraUa  are  being 
;  yearly  more  and  more  explored.  Iron,  coal, 
copper,  tin,  and  lead,  are  known  to  exist — 
some  in  large  quantities.  There  were  in  1847, 
in  South  Australia  alone,  27  copper  mines, 
1  lead  mine,  2  copper  and  lead  mines,  and  1 
copper  and  gold  mine.    On  the  estate  of  the 


Austi-aUaia  Agricultural  Company,  near  New- 
castle, coal  was  found  in  1840 ;  and  it  was  ex- 
pected that  mines  would  be  ready  for  working 
on  that  spot  by  the  beginning  of  1850.  In 
1847  Dr.  Van  Sommer  explored,  in  a  geolo- 
gical survey  ordered  by  the  governor,  a  vast 
bed  of  coal  in  Western  Austi'oUa,  whicli  bids 
fair  to  realize  the  hopes  of  that  hitlierto  un- 
successful colony;  and  in  1850  ebony,  sandfd- 
wood,  and  guano,  have  begun  to  occupy  a 
place  among  the  exports  fi.'om  this  colony. 
Limestones,  sandstones,  clays,  gypsimi,  roofing 
slate,  ore  among  the  abundant  materials  of 
mauufactm'es. 

From  the  latest  retm-ns  from  Austi-aUa,  we 
find  that  copper  is  now  offered  for  sale  in  con- 
siderable quantities.  A  brig  has  sailed  thence 
during  the  present  summer  to  Singapore,  with 
246  tons  of  fine  tough  copper,  worth  20,000/. ; 
this  was  collected  from  four-  of  the  South 
Australian  copper  works.  The  value  of  the 
mineral  produce  exported  from  that  colony 
has  increased  with  sm-prising  rapidity  —  as 
thus : — 

1843  1281. 

1844  6,437/. 

1845  19,019Z. 

1846  142,231Z. 

1847  1 74,01 7i. 

1848  320,624('. 

This  Australian  copper  finds  a  market  in  Ger- 
many and  in  France,  as  well  as  in  England ; 
its  quality  is  said  to  be  very  fine.  In  August 
1850,  the  shares  of  no  fewer  than  21  Austra- 
Uan  copper  mines  were  in  the  maiitet,  most 
of  them  commanding  high  prices ! 

The  wool  trade  of  Australia,  also,  is  be- 
coming of  vast  importance.  The  export  of 
wool  from  the  various  colonies  of  the  island  in 

1847  was  about  20  miUions  of  pormds;  in 

1848  it  exceeded  80  million  pounds ;  and  in 

1849  it  rose  to  the  amount  of  35  millions. 
Efforts  are  now  being  made  to  establish  a 

mail  steam-packet  route  from  England  to  Aus- 
traUa. Four  routes  are  advocated  by  diflerent 
interests — 1st,  across  the  Isthmus  of  Panamii 
and  the  Pacific;  2nd,  by  the  Cape  of  Good 
Hope  ;  3rd,  by  Singapore  and  Western  Aus- 
traUa to  Sydney;  4th, by  Singapore  and  North 
AustraUa  to  Sydney.  The  first  three  routes 
are  each,  in  round  munbers,  about  13,000 
miles ;  the  fourth  is  rather  over  12,000.  One 
of  the  Singapore  routes,  by  placing  Australia 
in  connection  with  India  and  China,  as  well 
as  with  England,  wiU  probably  be  selected  as 
most  advantageous ;  but  an  unfortunate  dif- 
ference of  view  between  the  government  and 
the  East  India  Company  at  present  exists  on 
this  point.  It  has  been  recently  shown,  that 
the  voyage  from  Australia  to  England  by  the 
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system  of  what  is  termed  Great  Circle  sailing, 
effects  a  saving  in  distance  of  nearly  900 
miles,  over  the  old  sea  route. 

Australia  will  contribute  to  the  Exhibition 
of  1851. 

AUSTRIA.  This  large  empke  has  been 
formed  by  the  annexation  of  so  many  king- 
doms and  states,  and  embraces  so  great  a 
diversity  of  soil  and  productions,  that  we  can 
only  brieav  notice  its  chief  industrial  features. 

Slavonia  and  the  south-eastern  and  central 
parts  of  Hungary  are  richer  than  most  Euro- 
pean countries  m  metals  and  mmerals.  Sla- 
vonia is  traversed  from  east  to  west  by  moun- 
tains and  hUls  ;  and  this  province,  as  weU  as 
Croatia,  has  alternations  of  plain  and  highland 
A\  hich  are  very  fruitful  in  grain,  wme,  tobacco, 
silk,  honey,  and  other  products.  Transylvania 
being  mountainous,  the  produce  is  chiefly 
timber  and  minerals.  Galizia  is,  next  to  Hun- 
gary, a  principal  granary  of  the  Austrian 
states,  and  supphes  large  quantities  of  salt, 
some  precious  metals,  and  many  other- nune- 
ral  and  vegetable  productions ;  but  the  chmate 
is  too  cold  for  the  grape.    Austrian  miesia, 
next  adjoining  Gahzia,  is  abundant  in  pasture 
and  timber,  but  not  in  grain.    Moravia,  m  its 
central  and  southern  parts,  is  a  rich  land  of 
maize   and  wine.     Bohemia  has  rich  and 
abundant  produce.    Upjjer  and  Lower  Austria 
are  poor  in  grain ;  but  fruit,  wine,  and  salt 
are  procured  in  abundance.    The  adjoining 
prorince  of  Styria  is  well  supphed  with  pas- 
tures, and  is  besides  rich  in  mmeral  produce. 
Next  to  this  is  the  Tyrol,  in  which  the  clnef 
products  are  horses  and  cattle,  grain,  wme, 
fruit,  potatoes,  timber,  salt,  ii'on,  copper,  sil- 
ver, lead,  and  a  Uttle  gold.    Illyria,  winch  is 
composed  of  Carinthia,  Carniola,  and  some 
smaller  pro^ances,  includes  more  varieties  ot 
climate  and  productions  than  any  other  part 
of  the  Austrian  empire.  Dalmalia,  southward 
of  Illyria,  suppUes  much  produce,  which  con- 
sists chiefly  of  marble  of  exceUent  quahty, 
wine,  oil,  figs,  almonds,  wax,  horned  cattle, 
sheep,  salt,  and  more  particularly  fish.  Aus- 
trian Italy  produces  gram,  maize,  iice,  millet, 
peas,  beans,  potatoes,  hemp,  flax,  vegetables 
and  fruits  of  all  kinds,  and,  in  some  parts, 
safl-ron  ;  there  is  no  branch  of  mdustry  more 
carefully  or  profitably  cultivated  than  the 
production  and  manufacture  of  silk  iJie 
Alpine  districts  yield  considerable  quantities  ot 
iron,  copper,  coal,  marble,  and  other  minerals. 

The  principal  plants  cidtivated  in  Austna 
comprise  all  the  usual  lands  of  grain,  fruit, 
and  vegetables.  The  chief  medicinal  plants 
are-rhubarb,  which  is  raised  in  Styria,  the 
Lower  Ens,  Bohemia,  and  Gahzia;  liquorice, 
rSvoimte  ax-ticlo  of  growth  m  Moravia, 


whence  400  tons  and  upwards  are  annually 
exported,  and  which  is  also  gathered  in  the 
wild  state  in  Hungai-y  and  Slavonia  ;  manna. 


derived  from  the  Fraxinus  ornus,  whicli 
abounds  in  the  forests  of  Hungaiy  and  Slavo- 
nia; and  spikenard  {Spica  Celtica),  which  is 
collected  with  much  care  in  the  mountains  of 
Carniola,  Styria,  the  TjtoI,  and  the  Upper 
Ens.  An  intoxicating  spirit  is  distilled  in 
Carinthia  and  Styria  fram  gentian,  which  is 
found  in  most  of  the  elevated  regions ;  and 
Iceland-moss  is  collected  in  considerable 
quantities  on  the  Cai-pathian  mountams, 
where  it  grows  in  masses  of  five  and  six  feet 
in  height. 

More  than  one-tlurd  of  what  is  deemed  the 
available  soil  of  the  Austrian  dominions  is 
occupied  by  woods  and  forests  ;  and  wood  is 
one  of  the  staple  productions.  Among  the 
products  of  the  Austrian  forests  we  may  name 
potashes,  which  ai-e  chiefly  made  in  Hungary, 
Galizia,  and  the  Buckowine,  Moravia,  the 
Archduchy,  and  Bohemia.  Tar,  charcoal, 
gall -apples,  and  turpentine  should  be  added 
to  this  enumeration  of  the  products  of  these 
forests,  though  they  are  not  of  considerable 
moment.  . 

The  quantity  of  wine  annually  made  m  tlie 
Austrian  territory  averages  about  3,200,000,000 
gaUons;  of  which  Hungary  produces  more 
than  one-half,  and  of  which  the  mhabitants  ot 
the  empire  are  said  to  consume  about  seven - 
eights.  Tokay  is  a  Hungarian  wme,  very 
choice,  but  small  in  quantity. 

The  rearing  of  the  siUnvorm,  though  not 
wholly  neglected  in  other  parts  of  the  south 
of  Austria,  is  nowhere  carried  on  to  such  an 
extent  as  in  the  temtories  of  Lombardy  and 
Venice    The  whole  produce  of  the  empu:e  is 
estimated  at  .B.bout  6,000,000  lbs.,  of  which 
about  4,500,000  lbs.  are  the  produce  of  the 
ItaUan  provinces.    A  considerable  propori;ion 
of  this  article  in  the  wrought  state,  chiefly  ot 
the  sort  termed  organsine,  is  exported  from 
the  Itahan  provinces  to  the  Enghsh  market. 
Cantharides,  or  Spanish  flies,  are  a  consider- 
able article  of  export  from  Hungary  and 
Slavonia;  the  cochineal  insect  draws  many 
purchasers  mto  the  sandy  ti-acts  of  Gahzia 
from  Turkey  and  Annenia ;  and  the  leech  ot 
late  years  has  become  an  article  of  considerable 
trade  between  Austria  and  France. 

Among  the  other  productions  of  this  mo- 
narchy, Ave  may  notice  that  tobacco  is  a  mono- 
poly engrossed  by  the  department  of  finance 
in  every  province  but  Hungary,  Transylvania, 
and  the  TjtoI.  The  annual  produce  of  Hun- 
gary alone  amounts  to  330,000  cwts.  There 
are"  private  manufactories  in  the  three  pro- 
vinces to  which  this  monopoly  does  not 
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tAend.  Of  seed-oil,  though  the  produce  is 
Tvery  considerable  in  all  quarters,  enough  is 
nnot  manufactured  for  the  consumption.  Large 
qquantities  of  ohve-oil  also  ai-e  obtained  from 
tithe  territories  of  Lombai-dy  and  Venice,  parti- 
foularly  the  neighbourhood  of  the  Lago  di 
CGarda,  lUyria,  and  Dalmatia.  The  manufac- 
rtures  of  paper  and  of  glass  are  very  extensive, 
aand  employ  a  lai-ge  number  of  hands. 

In  Mineral  Productions  Austiia  surpasses 
eevery  other  country  in  Europe.    With  the 
^exception  of  platinum,  it  would  he  difficult  to 
imame  any  metal  which  it  does  not  possess. 
IThe  richest  of  its  gold-mines  are  in  Transyl- 
vania, which  has  been  called  the  gold-mine  of 
1  AU-ope,  and  in  which  no  less  than  forty  mines 
ai-e  worked.     Silver  is  lai-gely  produced  in 
Hungaiy ;  and  in  smaller  quantities  in  other 
listricts.     Schemnitz  is  the   great  mining 
apital  for  the  gold  and  silver  districts.  Cop- 
er mines  and  works  exist  in  difierent  parts 
t'  the  empire  :  and  the  annual  supply  of  cop- 
per which  is  raised  in  the  Austtian  dominions 
would  appear  to  amount  to  about  2500  or  3000 
tons.    More  than  double  this  quantity  of  lead 
IS  produced.  Iron  is  a  metal  of  which  almost 
inexhaustible  resources  exist,  though,  on  ac- 
count of  the  dearness  of  fuel,  the  mines  have 
not  yet  been  turned  to  any  very  extensive  use : 
i  he  quantity  raised  throughout  the  empire  is 
■bout  80,000  tons  per  annum.    In  the  Hut- 
tenberg,  Carinthia  possesses  one  of  the  oldest 
i^nd  at  the  same  time  one  of  the  richest  iron 
nines  in  Europe,  its  produce  being  from  8000 
to  9000  tons  a  year.    Tin  is  raised  in  no  part 
of  Austria  but  Bohemia,  and  the  whole  pro- 
'nce  does  not  exceed  2000  cwt.,  which  is  fai- 
-hort  of  the  consumption.    The  quality,  how- 
•n  er  is  good.  There  is  no  mine  of  quicksilver 
11  Europe  so  rich  as  the  mine  at  Idria  in 
'amiola.     Calamiae  and  zinc  are  obtained 
irom  the  TjtoI,  the  Archduchy,  Styria,  and 
iSohemia;  cobalt  from  Hungary,  Styria,  and 
iiohemia;   arsenic  from  Himgary,  Transyl- 
vania, Bohemia,   and  Salsburg;  antimony 
from  Hungary,  Transylvania,  the  Tyi'ol,  and 
Bohemia ;  chrome  from  the  Tyrol ;  and  bis- 
muth and  manganese  from  Hungary. 

The  various  species  of  salt,  such  as  sea- 
salt,  rock,  and  that  made  from  brine-spiings, 
pxist  in  abundance.  The  celebrated  mine  of 
Wieliczka,  which  has  been  worked  ever  since 
tlie  year  1253,  and  lies  in  the  north-western 
part  of  Galizia,  is  but  an  inconsiderable  inroad 
upon  a  massive  bed  extending  for  a  length  of 
nearly  600  miles  along  the  Carpathians,  as  far 
as  Okna  in  Wallachia.  The  whole  salt  pro- 
duce of  the  empire  amounts  to  nearly  300,000 
tons  yearly.  Vitriol,  alum,  saltpetre,  and  soda, 
ftre  among  the  mineral  produo 
VOL.  t. 


Wood  fuel  is  much  more  used  than  coal  or 
peat ;  yet  there  is  considerable  abundance  ot 
these.  Every  part  of  the  Austrian  dominions 
possesses  more  or  less  of  native  sulphm-,  but 
more  particularly  Galizia,  Hungary,  Transyl- 
vania, and  Bohemia.  Mineral  tar  and  oil  are 
cliiefiy  obtained  in  GaUzia  and  the  Bucko- 
wine  ;  but  they  are  also  produced,  though  but 
partially  tiurned  to  account,  in  the  Archduchy, 
Hungary,  Bohemia,  lUyria,  and  Dalmatia. 

Among  precious  stones,  the  Bohemian  car- 
buncle and  Hungarian  opal  stand  in  highest 
repute.  The  chalcedony,  ruby,  emerald,  jas- 
per, amethyst,  topaz,  camelian,  chrysoUte,  and 
beryl,  as  weU  as  what  is  called  the  'marble 
diamond,'  in  Himgary,  must  be  added  to  the 
list  of  Austrian  precious  stones.  Marble  of 
every  description  and  variety  of  coloui-  and 
vein  is  raised  either  in  Hungary,  Transylva- 
nia, Bohemia,  the  Archduchy,  Tyrol,  Styria, 
Illyria,  Dalmatia,  or  the  Italian  possessions  of 
Austria,  m  which  latter  the  Veronese  alone  is 
said  to  possess  106  distinct  varieties.  Carin- 
thia and  Styria,  indeed,  supply  a  quality  of 
white  marble  no  way  inferior  to  the  Carrara 
marble.  Alabaster,  serpentine,  black  tourma- . 
line,  gypsum,  black-lead,  slates,  and  flint,  are 
among  the  mineral  produce. 

The  principal  seats  of  the  linen  manufac- 
tm-e,  or  rather  of  those  productions  in  which 
flax  and  hemp  are  employed,  are  Bohemia, 
Moravia,  and  Silesia,  which  furnish  the  finest 
articles  of  this  description  in  Austria,  though 
in  diminished  quantities  as  compared  with 
the  earher  part  of  the  present  century.  For 
vaiiety  and  goodness  of  manufacture,  the 
states  of  Lombardy  and  Venice  deserve  to  be 
classed  in  the  next  rank  to  those  three  pro- 
vinces. The  Tyrol,  Hungary,  Galizia,  and 
Transylvania  produce  scarcely  any  but  the 
middling  and  coarser  species  of  linen  ;  nor  is 
there  much  beyond  what  is  termed  house- 
linen  made  in  the  Archduchy,  Illyria,  or  the 
Military-Frontier  districts.  The  raising  and 
preparation  of  flax  alone  in  Austria  are  esti- 
mated to  give  employment  to  750,000  indi- 
viduals, and  its  native  manufactiu-es  to  yield 
sufiicient  not  only  for  domestic  use,  but  for 
partial  exportation. 

The  largest  manufactures  of  woollens,  both 
cloth  and  other  kinds,  are  established  in  Mo- 
ravia and  Bohemia.  These  products  in  both 
countries  are  said  to  be  as  much  distinguished 
for  their  excellence  as  their  variety.  In  the 
other  parts  of  the  empire,  where  this  branch 
of  industry  is  proportionably  pushed  to  a 
much  less  extent,  the  principal  articles  manu- 
factured are  of  middling  and  coarse  quality, 
whilst  the  finer  sorts,  so  far  as  their  domestic 
consumption  requires  it,  are  of  Moravian  and 
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Bohemian  fabric.  Considerable  quantities  of 
the  latter  are  exported  to  foreign  parts.  The 
woollen  manufacture  employs  at  least  320,000 
Austrian  hands  ;  and  the  crown  has  given  no 
small  impulse  to  it  by  erecting  several  esta- 
bhshments,  conducted  at  its  own  expense, 
among  which  is  that  at  Linz,  which  employs 
10,000  spinners  and  weavers. 

The  silk  manufactm-es  have  been  rapidly 
extending  in  Austria  since  the  introduction  of 
Jacquai-d's  machinery.  They  are  pnncipaUy 
carried  on  in  the  province  of  the  Lower  Ens, 
and  in  the  Milanese  and  Venetian  territories. 
The  cotton  manufacture,  though  it  has  been 
prosecuted  with  some  energy,  especially  near 
Vienna,  can  hardly  be  said  to  be  prosperous, 
owing  to  the  difl&culty  of  competing  with 
England  and  other  countries. 

The  province  of  the  Lower  Ens  takes  the 
lead  m  the  manufacture  of  leather,  of  which 
the  best  qualities  are  made  in  Vienna.  The 
Upper  Ens,  Moravia,  Styria,  Bohemia,  and 
the  Tyrol  rank  next  in  importance.  Hun- 
gary abounds  m  tanneries  ;  and  in  fact  nearly 
every  province  in  Austria  is  engaged  more  or 
less  in  this  branch. 

Iron,  the  mines  of  which  have  been  already 
aUuded  to,  is  wrought  into  marketable  form 
in  many  parts  of  the  empire.  Cast  non  is 
produced  in  Bohemia,  Styria,  Hungaiy,  and 
Ulyiia;  bai-s  and  sheets  are  rolled  m  the 
Lower  Ens,  Styria,  Carmthia  and  Bohemia; 
h-on  and  steel  wne  are  made  in  the  Arch- 
duchy; nails  in  many  of  the  provinces;  and 
fire-arms  and  swords  in  Styria  and  Hungary. 
Manufactories  of  copper,  brass,  cannon,  tm, 
lead,  balls  and  shot,  buttons,  gold  and  silver, 
are  maintained  in  various  parts  of  the  empu-e. 

It  was  estimated  by  Lichtenstern,  Stem,  and 
Malchus,  a  few  years  ago,  that  the  number  of 
manufacturers  employed  in  worlang  up  the 
native  produce  of  Austria,  or  the  raw  mate- 
rials imported  from  other  countries,  amounted 
to  2,365,000,  and  the  yearly  value  of  then-  pro- 
ductions to  1425  millions  of  silver  currency, 
representing  a  sum  in  British  sterhng  of  up- 
wards of  140  milUons. 

With  respect  to  external  trade,  no  countiy 
of  equal  extent  is  perhaps  more  disadvanta- 
geously  situated;  its  hne  of  sea-coast  is  corn- 
paratively  inconsiderable,  and  with  the  soh- 
Ly  exceptions  of  the  Po  and  the  Adige  its 
finest  streams,  such,  for  instance  as  the 
Danube  and  Elbe,  lie,  even  when  crossing  its 
frontiers,  at  a  considerable  distance  from  the 
sea. 


Considerable  preparations  arc  bemg  made 
in  various  parts  of  the  Austrian  empire,  espe- 
dally  Vienia,  to  hold  a  worthy  position  in  the 
Industrial  Eriiibition  of  1851.   T!ie  manufac 


turers  hope  to  produce  articles  in  which  com- 
bined cheapness  and  excellence  will  be  charac- 
teristics. Viennese  pianofortes,  especially, 
are  expected  to  illustrate  this  combination— a 
featm'o  of  much  value. 

AUTO'MATON,  derived  from  two  Greek 
words,  meaning  self-moved,  is  a  name  gene- 
rally applied  to  aU  machmes  which  are  so 
constructed  as  to  imitate  any  actions  of  men 
or  animals. 

The  pigeon  of  Archytas,  the  clock  of  Char- 
lemagne, the  automaton  made  by  Albertus 
Magnus  to  open  his  door  when   any  one 
knocked,  the  speakmg  head  of  Eoger  Bacon, 
and  the  fly  of  Kegiomontanus,  are  early  ex- 
amples of  such  machmery,  respectmg  which, 
however,  we  have  too  little  mformation  to 
afford  a  correct  judgment  concerning  them. 
In  more  recent  times  we  read  a  marvellous 
account  of  an  automaton  group  constructed 
by  M.  Camus  for  the  amusement  of  Louis 
XrV.,  consisting  of  a  carriage  and  horses, 
with  a  lady  who  ahghted  to  present  a  petition ; 
and  also,  in  the  '  Memoks  of  the  Academy  of 
Sciences'  for  1729,  of  a  set  of  actors  repre- 
senting a  pantomune  hi  five  acts.    Less  mai-- 
veUous,  though  highly  ingenious,  was  the 
automaton  flute-player  of  Vaucanson,  exhi- 
bited at  Pai-is  in  1738.    The  same  mgemous 
person  subsequently  produced  a  figure  which 
played  the  flageolet  and  tambomine ;  and  a 
duck,  which  not  only  unitated  the  motions  and 
sounds  of  a  real  duck,  but  swallowed  food,  and 
digested  it  by  means  of  chemical  substances 
m°the  stomach.    More  recently  M.  Maelzel 
exhibited  at  Vienna  an  automaton  trumpeter ; 
and  automata  have  been  made  to  write,  to 
draw,  and  to  play  on  the  piano-forte.  The 
automaton  chess-player  is  now  known  to  have 
been  worked  by  a  person  concealed  inside  the 
figm-e  and  its  table  or  pedestal,  which  suppo- 
sition, however,  does  not  deprive  its  maker  of 
the  credit  of  great  ingenuity  m  the  mechamsm 
by  which  the  hands  were  set  in  motion. 

The  passion  for  making  automata  has  not 
yet  quite  passed  away.  A  recent  example  was 
Mr  Faber's  Euphonia.  It  consisted  of  a 
draped  bust  and  waxen-faced  figure,  which 
articulated  language  with  a  certain  degree  of 
intelligibflity.  The  sounds  were  produced  by 
striking  on  sixteen  keys.  A  small  pan  of  bel- 
lows was  worked  vnth  the  nozzle  in  the  back 
part  of  the  head  of  the  figm-e;  and  in  the 
head  were  various  arrangements  of  India 
rubber  and  other  materials,  calculated  to  yield 
a  particular  sound  in  each  part  or  section. 
When  the  exhibitor  wshed  to  produce  a  sen- 
tence or  word,  he  first  mentally  dirided  it 
into  as  many  parts  as  there  ai-e  actually  dis- 
tinct sounds— not  necessarUy  coinciding  wth 
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the  syllables  or  the  single  letters ;  since  the 
vaiious  phonographic  systems  far  more 
correctly  represent  distinct  sounds.  Ha- 
ving determined  the  first  word,  the  operator 
pressed  his  finger  on  a  particulai-  key,  which 
admitted  a  blast  of  air  to  a  particular  com- 
partment, in  which  the  mechanism  was  of  the 
kind  to  produce  the  sound  required.  Other 
keys  were  similarly  pressed,  until  all  the 
requu-ed  sounds  of  the  word  or  sentence  were 
produced.  The  sounds  were  near  enough  to 
those  of  the  human  voice  to  convey  the 
meaning  intended,  but  they  had  an  unpleasant 
effect  to  the  eai".  By  a  modification  of  the 
action,  whispering  was  imitated. 

A  remarkable  machine  was  the  Automaton 
Latin  Versifier,  introduced  in  1845,  by  Mr. 
John  Clark  of  Bridgewater,  after  a  labom-  of 
thirteen  years.  At  the  first  thought  such  an 
invention  seems  inexplicable,  owing  to  the 
mental  character  of  the  process  ;  but  a  little 
enqvury  shews  that  it  is  only  a  system  of 
permutations,  such  as  a  macliine  can  easily 
be  made  to  produce.  The  specimens  given  in 
the  'Athenoeimi'  and  other  public  journals  at 
the  time,  are  all  Latin  hexameters,  and 
moreover  have  all  the  same  grammatical  for- 
mula and  scansion,  in  respect  to  dactyls  and 
spondees.  The  following  nine  specimens  are 
given,  each  complete  La  itself,  as  an  hexame- 
tric  line,  but  having  no  connexion  with  the 
others. 

1.  Horridasponsareis  promittunt  tempera 
densa. 

2.  Sontia  tela  bonis  causabunt  agmina 
crobra. 

3.  Bellica  vota  modis  promulgant  crimina 
fusca. 

4.  Aspera  pila  patet  depromunt  prcelia 
quoedam. 

5.  Effera  sponsa.  ifere  confirmant  vincula 
nequam. 

6.  Barbai-a  tela  reis  pramonstrant  nubila 
dm-a. 

7.  Horrida  vota  bonis  progignunt  jurgia 
crebra. 

8.  Sontia  castra'  modis  prositant  somnia 
fusca. 

9.  Trucida  regna  quidem  conquirunt 
opera  cara. 

The  exterior  of  the  machine  which  com- 
poses these  lines  resembles  in  size  and  shape 
a  small  bureau  book-case ;  in  the  frontispiece 
of  which  through  an  aperture,  the  verses  ap- 
pear in  succession  as  they  are  composed.  Mr. 
Clark, in  a  communication  to  the  '  Athenccum' 
(No.  92.3)  makes  the  following  observations 
on  his  machine,  which  he  calls  the  Eureka : 
— "  The  machine  is  neither  more  nor  less 
than  a  practical  illustration  of  the  law  of  evo- 


lution  The  machine  contains 

letters  in  alphabetical  ai-rangement ;  out  of 
these,  through  the  medium  of  numbers,  ren- 
dered tangible  by  being  expressed  by  inden- 
tures on  wheel-work,  the  instrument  selects 
such  as  ai-e  requisite  to  form  the  verse  con- 
ceived :  the  components  of  words  suited  to  form 
hexameters  being  alone  previously  calculated, 
the  harmonious  combination  of  which  will  be 
found  to  be  practicably  interminable.' 

Mr.  A.  J.  Cooley,  in  the  same  journal, 
pointed  out  the  existence  of  a  forgotten  pam- 
phlet, a  century  and  a  half  old,  in  which  the 
author  showed  how,  from  a  table  given,  a  per- 
son might  produce  millions  of  hexameter 
lines.  But  these  were  produced  by  accumu- 
lations of  words  ;  whereas  Mr.  Clark's  machine, 
if  we  rightly  imderstand  his  description,  ac- 
tually builds  up  the  Ihies  letter  by  letter. 

It  is  matter  of  regret  that  so  much  ingenuity 
should  be  expended  in  the  production  of  use- 
less results.  There  are,  however,  many  ma- 
chines—for calculating,  numbering,  register- 
ing, stamping,  paging,  &c. — which  will  be 
described  in  various  parts  of  this  work,  and 
which  illustrate  the  apphcation  of  automatic 
action  to  useful  pui-poses. 

AUTOPHON,  is' the  name  given  by  Mr. 
Dawson,  the  organ  builder,  to  an  ingenious 
httle  contrivance,  whereby  a  barrel  organ  can 
be  made  to  play  an  unlimited  number  of  tunes, 
instead  of  the  limit  usually  placed  to  its 
action.  The  tunes  or  the  notes  representing 
them  are  perforated  on  sheets  of  millboard, 
one  to  each  tune ;  when  one  of  these  is  placed 
within  the  instrument,  the  pipes  can  only 
sound  (on  the  handle  being  turned)  according 
to  the  perforations  ;  so  that  the  tune  played 
depends  on  those  perforations,  and  not  on 
any  particular  arrangement  of  studs  in  the 
barrel.  There  is  much  of  the  principle  of 
the  Jacquard  appai-atus  in  this  contrivance. 
As  the  perforated  tune- cards  are  sold  at  a 
few  pence  each,  a  large  variety  of  tunes  can 
be  made  available.  We  believe  the  primary 
object  of  the  inventor  is  to  make  a  barrel 
organ  serve  for  country  churches,  where  it  is 
not  convenient  to  have  a  player  for  a  keyed 
instrument.  The  Autophon  was  exhibited  at 
the  recent  Industrial  Exhibitions  at  Dubhn 
and  Devonport. 

AUTUN,  a  city  in  the  south  of  France,  is 
more  celebrated  for  its  remains  of  antiqiiity 
than  for  its  industrial  features.  It  has  how- 
ever a  respectable  amount  of  trade  and  manu- 
factures. The  trade  of  the  town  consists  in 
horses,  cattle,  wood,  and  hemp.  Serge,  cotton- 
velvet,  cloth  for  regimentals,  hosiery,  and 
leather  are  among  its  manufactm-es ;  and  a 
fabric  called  Inpisserie  da  marchaii,  fitted  for 
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coverlets  of  beds,  horse-cloths,  and  other  pui'- 
poses,  is  made.  The  district  round  the  city 
contains  green  porphyry  and  gray  granite ; 
and  there  are  also  iron  and  lead  mines  near 
the  tomi. 

AUXERRE,  a  city  near  the  centre  of 
France,  stands  in  a  country  fruitful  in  wine 
Woollen  cloths,  serges,  druggets,  stockings, 
cotton  yarn,  bricks,  and  pottei-y  are  made ;  but 
the  chief  trade  of  the  town  is  in  wine,  of  which 
about  4,000,000  gallons  are  sent  by  water  to 
Paris  and  into  Normandy.  Wood  and  char 
coal  are  also  considerable  articles  of  trade  at 
Auxerre. 

AUXONNE,  a  town  near  the  centre  of 
France,  has  a  cannon  foundry  and  powder 
mills.  Tlie  trade  is  chiefly  in  wine,  brandy, 
grain,  melons,  and  wood ;  as  well  as  in  cloth, 
and  serges,  which  are  sent  to  Lyon.  In  return, 
groceries,  silk,  and  the  wines  of  Macon,  ai-e 
received.  There  are  in  the  neighboui-hood 
quarries  of  marble  and  of  various  kinds  of 
stone.  Turquoises  and  fossil  corals  ai-e  found 
in  these  quarries. 

AVANTURINE,  a  variety  of  quartz,  remark- 
able for  the  brilhancy  with  which  it  reflects 
light,  the  effect  being  in  general  produced  by 
line  points  of  mica  imbedded  within  the  crys- 
taUine  mass.  From  this  circumstance  it  is 
sometimes  employed  in  jewellery,  but  it  is  of 
little  value. 

AVANTURINE  GLASS.  This  name  has 
been  given  to  a  species  of  coloured  glass, 
formerly  made  at  Venice,  and  apphed  to  the 
manufacture  of  trinkets  and  ornaments.  Tlie 
name  is  given  to  it  on  account  of  its  resem- 
blance to  the  crystal  similai'ly  designated.  It 
consists  of  a  yellomsh  brown  kind  of  glass, 
enclosing  fine  thin  yeUow  laminte  or  scales, 
which  have  a  brilliant  metalUc  lustre. 

It  does  not  seem  to  be  clearly  known  in  this 
country  how  the  Avanturine  glass  is  made. 
Some  suppose  that  the  yellow  laminae  are 
produced  by  meltmg  scales  of  metal  or  mica 
with  the  glass  ;  but  it  is  deemed  more  pro- 
bable that  a  salt  of  copper  is  mixed  and  melted 
^vith  the  glass,  and  that  a  jjowerful  reducing 
agent  decomposes  this  salt  dui'ing  the  melting, 
and  separates  the  copper  in  the  state  of  thin 
metaUic  scales. 

A  tazza  of  Avantm-ine  glass  was  exhibited 
in  the  display  of  Mediteval  Art,  at  the  rooms 
of  the  Society  of  Arts  in  1850 ;  and  many  such 
are  presei^ved  as  relics  of  art. 

AVEBURY,  or  ABURY,  in  Wiltshire,  is 
remarkable  as  the  site  of  what  appears  to  liave 
been  one  of  the  largest  Celtic  or  Drnidical 
temples  in  Europe.  In  forming  tliis  tomple, 
no  less  than  650  blocks  seem  to  liave  been 
brought  together  and  placed  in  circles  and 


rows.    These  stones  were  of  various  dimen- 
sions, measuring  from  five  to  twenty  feet  in 
height  above  the  ground,  and  from  three  to 
twelve  feet  in  width  and  thickness.   One  Imn- 
dred  were  raised  on  end,  and  placed  in  a  cir- 
cular form,  witliin  a  flat  and  nearly  circular 
area  of  about  1400  feet  in  diameter  ;  and  these 
stones  were  bounded  by  a  deep  ditch  and  lofty 
bank,  which  inclosed  the  whole  work,  except 
at  two  places,  where  openings  were  left  for 
entrances.    The  bank  or  mound  at  present  is 
broken  down  m  fom*  places,  but  there  seem  to 
have  been  originally  only  two  openings  con-e- 
sponding  to  the  two  gi-eat  avenues  which 
formed  the  approaches.  The  inner  slope  of  the 
bank  measm-ed  80  feet,  and  its  whole  circum- 
ference at  the  top  was  4442 feet:  the  area ^vi thin 
the  bank  or  mound  is  somewhat  more  than 
thirty-five  acres.    There  were  two  other  small 
circles  within  the  periphery  of  the  great  circle. 
One  was  a  double  cncle  of  upright  stones, 
with  a  single  stone  raised  near  the  centre, 
and  consisted  of  forty-three  stones.  Another 
cu'cle,  of  forty-five  stones,  some  of  which  are 
still  standing  and  of  immense  size,  was  placed 
a  little  north  of  the  former,  and  consisted 
also  of  two  concentric  circles,  inclosing  a 
group  of  three  taU  stones.    These  were  the 
component  parts  and  general  design  and 
arrangement  of  the  triple  temple,  as  it  may 
be  called  ;  but  there  were  two  connecting 
parts  wMch  gave  a  pecuharity  to  this  work 
distinguishing  it  from  all  other  Celtic  temples. 
These  were  avenues  of  approach,  consisting 
of  double  rows  or  lines  of  upright  stones, 
which  branched  oif  from  the  central  work, 
each  to  the  extent  of  more  than  a  mile.  One 
of  them  branched  oS"  from  the  outer  cu'cle  to 
the  south,  tm-ning,  near  its  extremity,  to  the 
south-east,  where  it  terminated  in  two  circulai* 
or  rather  eUiptical  ranges  of  upright  stones. 
According  to  Stukeley,  this  avenue  was  formed 
by  two  hundred  stones,  being  finished  at  its 
eastern  exti'emity  with  fifty-eight  stones,  whicli 
were  aiTanged  in  a  double  circle  on  an  emi- 
nence called  Overton  Hill,  or  the  Halqpen 
Hill,  and  measured  about  146  feet  in  diameter 
from  outside  to  outside.    The  widtli  of  tlie 
avenue  varied  from  fifty-six  to  thirty- five  feet 
between  the  stones,  which  were  on  an  average 
eight3'-six  feet  apart  from  each  other  in  their 
linear  dnection.  The  wesU;rn  avenue  extended 
about  one  mile  and  a  half,  and  consisted  of 
203  stones  ;  its  extremity  ended  in  a  point  or 
with  a  single  stone.    These  avenues  or  grand 
appi-oaches  to  the  temple  were  not  arranged 
in  straight  lines,  but  in  flowing  or  curved 
lines. 

Only  a  few  stones  now  remain  of  this  re- 
markable specimen  of  Druidical  AxX,, 
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AVENA.  [Oats.] 

AVERAGE  is  a  quantity  intermediate  to 
a  number  of  other  quantities,  so  that  the  sum 
total  of  its  excesses  above  those  wliich  ai-e  less 
is  equal  to  the  siun  total  of  its  defects  from 
those  which  ai-e  greater.  Thus,  7  is  the  ave- 
rage of  2,  3,  4,  6,  13,  and  14.  To  find  the 
average  of  any  number  of  quantities,,  add  them 
all  togethtn;  and  divide  by  the  number  of  quan- 
tities. 

The  average  of  a  set  of  averages  is  not  the 
average  of  the  whole,  unless  there  are  equal 
numbei-s  of  quantities  in  each  set  averaged ; 
for  instance,  if  a  hai-vest  were  called  good  be- 
cause an  average  bushel  of  its  corn  was  better 
than  that  of  another,  without  taking  into  ac- 
count the  number  of  bushels  of  the  two,  this 
might  not  necessarily  be  ti-ue.  The  average 
quantity  is  a  valuable  common-sense  test  of 
the  goodness  or  badness  of  any  particular  lot, 
but  only  when  there  is  a  perfect  similarity  of 
circumstances  in  the  things  compared.  For 
instance  no  one  would  think  of  calling  a  ti-ee 
well-gi-own  because  it  gave  more  timber  than 
the  average  of  all  ti-ees ;  but  if  any  particular 
tree,  say  an  oak,  yielded  more  tunber  than  the 
average  of  all  oaks  of  the  same  age,  it  would 
be  called  good,  because,  if  every  oak  gave  the 
same,  the  quantity  of  oak  timber  would  be 
greater  than  it  is.  In  Marine  Insm-ance,  a 
sum  or  contribution  determined  in  the  follow- 
ing way,  is  called  an  Average.  If  any  pai't  of 
the  ship  or  furniture,  or  of  the  goods,  is  pur- 
posely sacrificed  for  the  sake  of  sa%'ing  the 
rest,  all  parties  interested  must  contribute  to- 
wards the  loss ;  and  this  contribution  is  the 
Average,  or  the  shai-e  of  the  loss  to  be  borne 
by  each  owner. 

AVEYRON,  a  depai-tment  in  France,  part 
of  the  ancient  province  of  Guienne,  produces 
0,000,000  gallons  of  wine  yearly.  Between 
the  rivers  Lot  and  Aveyron  there  is  a  very  rich 
bed  of  coal.    Besides  its  valuable  coal  mines, 
the  department  contains  mines  of  copper, 
lead,  zinc,  sulphm-,  antimony,  iron,  and  alum. 
The  lead  ores  ai-e  rich,  and  contain  a  consi- 
derable quantity  of  silver.     Marble,  rock- 
crystal,  kaolin,  millstone  grit,  flint,  emery, 
chalk,  marl,  plaster  of  Paris,  &c.,  are  found. 
The  abundant  water  power  of  the  department 
is  applied  to  good  pui-pose  in  various  factories 
for  the  manufacture  of  paper,  iron,  cotton, 
leather,  woollen  stuffs,  &o.    The  trade  of  the 
department  is  in  the  mineral  and  industrial 
products  already  named,  together  with  corn, 
plums,  chestnuts,  almonds,  wax,  bacon,  cattle, 
hides,  wool,  hemp,  timber,  turnery,  oalc  planlcs, 
&o.    Cheese  also,  made  of  ewe's  milk  mixed 
with  that  of  goat's,  is  manufactm-ed  in  groat 
quantities  in  the  south  of  the  department, 


especially  in  the  neighbourhood  of  Roquefort 
and  forms  an  unportant  article  of  export. 

These  depai'tments  of  industi-y  ai'o  oai-ried 
on  in  numerous  to>vns  of  moderate  size.  In 
Rodez,  serges,  coarse  wooUens,  woollen  yarn, 
and  leather,  ai'e  manufactured.  At  La  Guiolle, 
a  lai-ge  quantity  of  good  cheese,  and  some 
woollen  stuffs  are  made.  St.  Geniez  has 
several  woollen  and  cotton  factories,  besides 
numerous  tan  yai'ds,  dyeing  estabhshments 
and  naileries,  the  produce  of  which,  together 
with  timber,  wool,  and  turnery,  are  the  chief 
ai-ticles  of  trade.  At  Millau,  broad  cloths, 
gloves,  and  leather  of  different  kinds,  are 
made ;  there  are  also  some  silk-throwing  esta- 
bhshments. These  products,  with  wool,  hides, 
timber,  oak-staves,  cheese,  wiue,  and  cattle, 
ai-e  the  cliief  ai'ticles  of  trade.  The  same 
products  are  met  with  at  St.  Afii-ique.  Near- 
Roquefort  there  ai'e  extensive  grottoes,  in 
which  about  18,000  cwts.  of  cheese  ai-e  annu- 
ally made.  In  ViQefranche,  the  manufacturing 
industry  is  important :  there  are  several  lai-ge 
hnen  factories,  copper  and  ii-on  foundries,  tan- 
yards,  and  paper-mUls.  At  Aubin  there  are 
rich  coal  mines,  which  produce  500,000  to 
600,000  tons  per  anniun  ;  there  are  also  mines 
of  sulphur,  alum,  and  iron,  and  several  laa'ge 
iron  furnaces  in  the  neighbourhood. 

AVIGNON,  tlie  capital  of  the  department 
of  Vaucluse,  in  France,  has  been  rapidly  ad- 
vancing lately  in  trade  and  manufactures. 
Silk  stuffs  of  various  kinds  are  lai-gely  manu- 
factured ;  of  taffeta  (fiorence),  about  5,000,000 
yards  are  annually  made,  the  value  of  which 
is  estimated  at  upwards  of  8,000,000  francs  : 
there  are  also  a  cannon  foundry,  a  foundry  for 
sheet-u-on,  copper,  and  tin,  a  saltpetre  refinery, 
tanneries,  paper-mills,  type-foundries,  cotton 
factories,  and  various  other  industrial  esta- 
blishments in  the  town.  Avignon  has  also  a 
large  trade  in  books,  com,  wine,  brandy,  su- 
mac, colonial  products,  and  cattle.  A  great 
part  of  the  trade  of  Avignon  is  cai'ried  on 
through  the  port  of  Mai'seiUe,  to  and  from 
which  goods  are  conveyed  on  the  Rhone  by 
way  of  Aries.  There  is  constant  communica- 
tion by  steamers  with  Lyon,  Aries,  and  Mar- 
seille, and  by  diligence  with  Paris  and  Mar- 
seille several  times  a  day.  A  raih'oad  now  ia 
course  of  construction  between  Lyon  and  Mar- 
seille passes  through  Avignon. 

AVILA,  a  distinct  of  Old  Castile  in  Spain, 
produces  grain,  fruit,  oil,  wine,  and  flax.  There 
are  at  Avila  (the  chief  town  in  the  disti'ict) 
•manufactories  of  woollen  stuffs,  cotton  prints, 
and  hats,  besides  the  royal  manufactory  of 
cloth,  the  machinery  of  which  is  moved  by 
water, 

AVOIRDUPOIS,  or  AVERDUPOIS  is  the 
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common  system  of  weights  in  England,  now 
applied  to  all  goods  except  the  precious  metals 
and  medicines.  Thus,  a  pound  of  tea  is  a 
pound  averdiipois,  and  contains  7000  grains  ; 
a  pound  of  gold  is  a  pound  troy,  and  contains 
5760  grains.  The  ancient  pound  was  heavier 
than  the  averdupois,  and  weighed  7600  grains. 
The  earliest  regulations  on  the  subject  fix  the 
Iroij  weight. 

A  cubic  foot  of  water,  at  62°  Fahrenheit  and 
30  in.  barometrical  pressure,  weighs  997-14 
oimces,  which,  being  very  nearly  1000  ounces, 
gives  an  expeditious  rule  for  deducing  the 
real  weight  of  a  cubic  foot  of  any  substance 
from  its  specific  gravity.  Eor  example,  if  the 
specific  gravity  of  gold  be  19-36,  the  weight  of 
a  cubic  foot  of  gold  is  19360  ounces  averdu- 
pois. 

AXIS,  AXE.  This  word  is  used  in  so  many 
different  senses,  that  it  may  be  defined  as  fol- 
lows :  any  hue  whatsoever  which  it  is  conve- 
nient to  distuiguish  by  a  specific  term,  with 
respect  to  any  motion  or  other  phenomenon, 
is  called  the  axis.  Thus  we  have  axes  of  co- 
ordinates, of  oscillation,  of  inertia,  of  rotation, 
of  polarization,  &c.  The  word,  when  used  by 
itself,  generally  means  eithei  Axis  of  Rotation, 
or  Axis  of  Symmetry.  An  axis  of  rotation,  or 
revolution,  is  the  line  about  which  a  body 
turns  ;  an  axis  of  symmetry  is  a  hue  on  both 
sides  of  which  the  parts  of  the  body  are  dis- 
posed in  the  same  manner,  so  that  to  what- 
ever distance  it  extends  in  one  direction  from 
the  axis,  it  extends  as  far  in  the  direction  ex- 
actly opposite.  Or  if  perpendiculars  to  the 
axis  be  drawn  from  aU  points  and  in  aU  dkec- 
tions  through  the  body,  the  whole  of  each 
perpendicular  which  is  within  the  limits  of  the 
body  ^vill  be  bisected  by  the  axis.  Such  is  the 
middle  line  of  a  cone,  any  diameter  of  a  sphere, 
the  line  dra-^vn  thi'ough  the  middle  of  the  op- 
posite faces  of  a  cube,  &c. 

AXLE.  Since  the  extensive  use  of  locomo- 
tives, the  theoiy  of  the  action  of  axles,  and 
the  enqiuries  into  the  cause  of  their  fracture, 
have  been  the  result  of  elaborate  enquiry 
among  engineers.  Eowan's  patent  axles  are 
intended  to  lessen  the  ordinary  amount  of 
friction,  by  the  use  of  friction  rollers  appUed 
in  a  peculiar  way.  Mr.  Bessemer,  in  a  recent 
paper  on  the  frequent  breakage  of  the  axles 
of  railway  carriages,  attributes  it  mainly  to 
the  oscillations  of  the  carriage.  Whether  sohd 
or  hollow  axles,  vnth  a  given  weight  of  metal, 
are  the  stronger,  is  a  disputed  point  among 
engineers  ;  Mr.  Yorke,  in  a  paper  read  before 
the  Institute  of  Civil  Engineers  in  1843,  con- 
tends for  the  superior  strength  of  hollow  axles ; 
but  this  conclusion  is  disputed  by  others. 
The  theory  of  axles  may,  indeed,  be  consi- 


dered at  present  in  a  tentative  state  ;  mean- 
wMe  patents  are  frequently  obtained  for  im- 
provements in  form  and  in  mechanical  action. 

Hardy's  patent  axles  have  shown  the  pos- 
session of  sucb.  a  remarkable  degree  of  tough- 
ness, that  the  Privy  Council  in  1849  granted 
a  continuation  of  the  patent ;  and  remarks 
were  made  in  the  House  of  Lords  relating  to  ^ 
the  lessening  of  railway  accidents  by  their  ? 
use.    Since  that  period  the  patent  has  been 
sold  for  a  considerable  sum  to  a  company 
at  Birmingham,  estabhshed  for  the  manufac-  | 
ture  of  these  axles  on  a  large  scale.  / 
AXMINSTER.     This  Devonshure  tovm  ' 
was  formerly  celebrated  for  its  manufactm-e 
of  carpets.  In  this  it  rivalled  the  productions  j 
of  Tm-key  and  Persia  so  successfully,  that  the  j 
carpets  of  Axminster  were  considered  httle  : 
inferior  to  those  imported.    They  were  woven  j 
ia  one  entu-e  piece.    But  after  lastmg  for  100  i 
years,  this  manufactory  was  given  up,  the 
demand  not  being  found  equal  to  the  expense 
of  producing  the  article. 

AYLESBURY  is  chiefly  an  agricultural 
town.    There  is  one  silk  factory ;  but  the  lace 
manufacture  which  once  flom-ished  here  has 
greatly  decliued.    The  making  of  straw-plait 
is  more  prosperous;    and  the   straw -plait 
market  established  some  years  back  is  still 
(1850)  held  every  Saturday.    Many  of  the  ,j 
inhabitants  of  the  neighbom-hood  add  to  their 
income  by  then-  skill  in  breeding  ducks,  of  ] 
which  they  send  a  considerable  number  to  the  ^ 
metropolis  about  Christmas. 

The  straw-plait  of  the  Aylesbm-y  district 
will  occupy  a  place  in  the  industrial  display  of 
1851. 

AYRSHIRE  maiatains  a  goodly  rank  among 
the  commercial  counties  of  Scotland.  The 
mineral  riches  are  considerable.  Coal  is 
abundant,  especially  in  the  middle  and  northern 
parts  of  the  county.  The  coal  is  of  different 
varieties,  among  wliich  is  the  blende  coal, 
found  in  the  earth  charred,  or  reduced  to  the 
state  of  a  cinder ;  it  bm-ns  without  smoke  or 
much  flame,  and  is  used  for  drpng  grain  and 
malt.  Considerable  quantities  are  exported 
to  Ii-eland  and  to  the  Western  Isles.  Neai- 
Saltcoats  eleven  diflerent  strata  or  scams  of 
coal  of  vai-ious  quahty  have  been  discovered. 
The  proprietor  constructed  the  harbour  of 
Saltcoats,  and  built  salt-pans,  in  order  to  use 
profitably  the  otherwise  useless  poi-t  of  the 
coal. 

The  county  aflTords  abundance  of  limestone. 
Freestone  is  quanied  in  great  quantity ;  and 
there  is  some  whinstone  and  puddingstone. 
Mill-stones  of  coarse  granite  are  quarried  at 
Kilbride,  near  the  northern  part  of  the  coast, 
and  are  in  great  request  for  then-  hardness 
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and  durability ;  they  are  exported  to  tlie  West 
Indies  and  to  America.  Near  Aucbinleck 
is  a  quaiTy  of  black  stone  much  used  for 
building  ovens,  on  account  of  its  power  of  re- 
sisting the  action  of  fii-e.  The  whetstone 
known  by  the  name  of  Water-of-Ayr  stone  is 
found  near  the  banks  of  the  river  Ayr-.  Marl 
also  is  procured  in  many  places. 

Ironstone  is  also  abundant,  and  at  a  few 
places  extensive  iron  works  are  carried  on. 
Lead,  plumbago  or  black-lead,  antimony,  and 
copper  (of  each  of  which  the  quantity  is  small) 
may  be  considered  as  nearly  completing  the 
list  of  minerals  of  Ayrshire. 

The  manufactrures  of  Ayrshii-e  are  im- 
portant, for  the  district  possesses  considerable 
advantages.  Fuel  is  abundant ;  materials  for 
building  ai-e  at  hand ;  and  channels  of  com- 
munication of  aU  kinds  are  open  in  eveiy 
direction.  The  vicinity  of  Glasgow  and  Pais- 
ley seems  to  have  given  an  impulse  to  im- 
provement. Carpets,  cloths,  and  stockings 
are  manufactured;  and  the  most  improved 
machinery  is  in  use.  The  woollen  manufac- 
ture has  long  been  extended  to  aU  parts  of  the 
county,  and  is  carried  on  to  a  considerable 
extent  by  the  aid  of  machinery.  Dyers  and 
fullers  have  established  themselves  in  con- 
nection v/ith  it.  The  linen  manufacture  has 
never  been  carried  to  any  great  extent.  The 
silk  manufacture  was  tried  but  did  not  become 
permanent.  The  cotton  manufacture,  esta- 
blished in  Glasgow  and  Paisley,  soon  extended 
itself  into  Ayrsliire.  Great  cotton  works  were 
erected  at  the  village  of  Catiine  on  the  river 
Ayr;  and  the  weaving  of  mushns  has  been 
established  nearly  all  over  the  county.  Bleach- 
ing, as  connected  with  the  cotton  trade,  has 
also  been  extensively  carried  on.  Woollen 
bonnets  and  serges  are  largely  made. 

Leather  is  another  manufactured  article  of 
considerable  importance.  Tanneries  have 
been  greatly  extended;  the  leather  is  em- 
ployed in  making  shoes,  boots,  and  saddlery. 
Of  the  latter  some  is  exported  to  foreign  parts. 
Pottery  for  domestic  purposes  is  made,  but 
not  to  any  great  amount,  or  mth  much  profit. 
Kelp,  soda,  and  salt  have  all  been  made  to 
advantage  along  the  shore. 

A'ZIMUTH.  The  azimuth  of  a  celestial 
body  is  the  angle  contained  between  the  ^lane 


of  the  meridian  of  any  station  and  that  of  a 
vertical  circle  passing  through  the  body.  T'lio 
insti-uments  by  means  of  which  the  azimuth 
of  a  celestial  body  may  be  directly  observed 
ai'e  the  theodolite  and  the  altitude  and  azi- 
muth circle.  [Cibcle  ;  Theodolite.]  An 
instrument  is  said  to  be  moved  in  azhmdh 
when  it  is  turned  on  a  vertical  axis,  so  that 
any  line  in  it  drawn  through  the  axis  points 
to  the  same  altitude  in  the  heavens,  but  not 
to  the  same  azimuth. 

AZOF,  or  AZOV,  caUed  by  the  Turks 
Assak,  the  once -busy  town  on  the  shores  of 
the  once-important  lake  of  the  same  name, 
has  fallen  to  insignificance,  chiefly  by  the 
shallowing  of  the  water  near  the  shore.  Ta- 
ganrog is  the  only  town  on  the  lake  which 
carries  on  commerce  to  any  extent. 

AZORES.  These  beautiful  islands,  which 
stand  so  invitingly  in  the  track  of  ships 
voyaging  down  the  Atlantic,  are  very  fertile. 
The  lava  districts  are  cultivated  with  vines, 
oranges,  and  lemons  ;  but,  where  decomposi- 
tion has  afforded  richer  land,  it  yields  wheat, 
Indian  com,  beans,  &c.  Both  European  and 
tropical  fruits  arrive  at  the  greatest  perfec- 
tion ;  and  the  face  of  the  earth  is  so  diver- 
sified as  in  many  places  to  exhibit  within  a 
small  extent  gardens  of  aromatic  flowers, 
pastures,  vineyards,  orangeries,  &c.  The  is- 
lands, though  stni  abounding  in  uncultivated 
lands,  produce  much  more  than  sufficient  for 
the  supply  of  their  present  population,  not 
only  of  the  necessaries  but  also  of  the  luxu- 
ries of  life.  Vessels  touching  at  any  of  them 
are  certain  of  being  able  to  procure  an  abun- 
dant stock  of  refreshments ;  and  the  cattle 
are  equal  to  any  in  the  world.  On  the  flanks 
of  the  mountain  called  the  Peak  of  Pico  are 
produced  the  finest  wines,  which,  though  infe- 
rior to  those  of  Madeira,  being  much  cheaper, 
find  a  good  market  both  in  Europe  and  Ame- 
rica. The  inhabitants  of  the  islands  import 
woollens,  hardware,  boards,  staves,  pitch,  tar, 
iron,  &c. ;  in  return  for  which  wine  and  fruit 
are  the  chief  payments. 

AZOTE.  English  chemists  now  mostly 
concur  in  giving  the  name  of  Nitrogen  to  the 
gaseous  element  which  used  to  be  called 
Azote. 

AZURE  BLUE.  Cobalt.] 
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BAALBEC,  or  BALBEC,  in  Syria,  is  cele- 
brated for  three  temples  and  other  relics  of 
ancient  works  of  ai't.  The  great  temple  was 
peripteral,  having  ten  columns  in  front  and 
nineteen  on  the  flank ;  the  length  of  the  temple 
is  near  290  feet,  and  the  width  160  :  in  its  per- 
fect stale,  the  height  from  the  ground  to  the 
top  of  the  pediment  was  120  feet.  The  shafts  of 
the  columns  consist  of  thi'ee  pieces,  united  so 
exactly,  that  the  blade  of  a  knife  cannot  be 
inserted  between  the  joints.  The  two  smaller 
temples,  like  other  buildings  whose  ruins  are 
strewed  about  this  once-important  city,  are 
mostly  of  the  Corinthian  order. 

BABLAH,  is  a  name  given  to  the  rind  of 
the  fruit  of  the  mimosa  cineraica,  brought  from 
the  East  Indies  and  Western  Africa.    It  is 
used  as  a  substitute  for  more  expensive  dye- 
drugs  to  impart  a  drab  colour  to  cotton. 

BABYLON.  This  world-renowned  city  is 
stUl,  in  its  ruin  and  desolation,  a  place  of 
interest  to  the  artist  and  the  artificer,  on  ac- 
count of  the  huge  fragments  which  it  contains. 
These  ruins  consist  of  mounds  of  earth  formed 
by  the  decomposition  of  buildings,  channelled 
and  fm-rowed  by  the  weather ;  the  surface  of 
them  is  strewed  with  pieces  of  brick,  bitumen, 
and  pottery. 

In  the  eastern  quarter  of  the  city  there  is 
one  remarkable  group  of  ruins.    It  forms  a 
mass  which  is  1100  yards  in  length  and  800 
in  its  greatest  breadth;  its  figure  nearly  re- 
sembles that  of  a  quadrant;  its  height  is 
irregulai* ;  but  the  most  elevated  part  may  be 
about  50  or  60  feet  above  the  level  of  the 
plain,  and  it  has  been  dug  into  for  the  j)urpose 
of  procming  bricks.    Just  below  the  highest 
part  of  it  is  a  small  dome,  in  an  oblong  en- 
closure, distinguished  by  the  name  of  Ami'am 
Ibn  Ali.  On  the  north  is  a  valley  of  550  yards 
in  length,  the  area  of  which  is  covered  with 
tussocks  of  rank  grass,  and  crossed  by  a  Hne 
of  niins  of  very  httle  elevation.    To  this  suc- 
ceeds another  grand  heap  of  rains,  the  shape 
of  which  is  nearly  a  square  of  700  yai'ds'  : 
length  and  breadth,  and  its  south-west  angle 
is  connected  with  the  north  -west  angle  of  the 
mound  of  Amrau  by  a  ridge  of  considerable  - 
height  and  neai-ly  100  yards  in  breadth.  About  ' 
200  yards  from  this  motmd  is  a  ravine,  hoi-  < 
lowed  out  by  those  who  dig  foi-  bricks,  in  i 
length  100  yards,  and  10  feet  wide  by  40  or  : 
50  deep.    On  one  side  of  it  a  few  yards  of  ; 
wall  remain  standing,  the  face  of  which  is  very  i 
clean  and  perfect,  and  appears  to  have  been  ] 


the  front  of  some  building.   A  little  to  the 
'  west  of  the  ravine  is  the  Kasr,  or  palace,  a 
huge  mass  of  bricksvork  in  a  surprising  state 
of  preservation.   A  mile  to  the  north  of  the 
Kasr  is  a  ruin  called  the  Mujelib^,  meaning 
the  overturned :  its  shape  is  oblong,  and  its 
height,  as  well  as  the  measurements  of  its 
sides,  in-egular.    The  sides  face  the  cai-dinal 
points;  the  northern  is  200, the  southern  219, 
the  eastern  182,  and  the  western  186  yards  in 
length ;  and  the  elevation  of  the  south-east, 
or  highest  angle,  is  141  feet.    The  western 
face,  which  is  the  least  elevated,  is  the  most 
interesting,  on  account  of  the  appearance  of 
building  it  presents.    Near  the  summit  of  it 
appears  a  low  wall,  "with  intemiptions,  built 
of  unhm-nt  bricks  mixed  up  with  chopped 
straw  or  reeds,  and  cemented  with  clay -mortar 
of  great  thickness,  having  between  every  layer 
a  layer  of  reeds ;  and  on  the  north  side  are 
also  some  vestiges  of  a  similar  consti'uction. 
The  summit  is  covered  with  heaps  of  rabbish, 
in  digging  into  some  of  which  layers  of  broken 
bmut  brick  cemented  with  mortar  were  dis- 
covered, and  whole  bricks  with  inscriptions 
are  sometimes  found.    The  whole  is  covered 
mth  innumerable  fragments  of  pottery,  brick, 
bitumen,  pebbles,  vitiified  brick  or  scoria,  and 
even  shells,  bits  of  glass  and  mother-of-ijeaii. 
It  appears  that  the  walls  were  lined  ■nith  a 
fine  bm-nt  brick  to  conceal  the  unhm-nt  bricks, 
of  which  the  body  of  the  building  was  princi- 
pally composed.  About  70  yards  to  the  north 
and  west  of  the  Mujehb^  are  traces  of  a  very 
low  mound  of  earth,  which  may  have  formed 
an  inclosm'e  round  the  whole.  • 

But  the  most  vast  ruins  are  those  of  the 
Tower  of  Belus,  or  Birs  Nimroud.  These 
foi-m  a  mound  of  an  oblong  form,  the  total 
circumference  of  which  is  762  yards.  At  the 
eastern  side  it  is  cloven  by  a  deep  furrow,  and 
is  not  more  than  50  or  60  feet  high ;  but  at 
the  western  side  it  rises  in  a  conical  figiu'e  to 
the  elevation  of  198  feet,  and  on  its  summit 
is  a  sohd  pile  of  brick,  37  feet  high  by  28  in 
breadth.  The  fine  bm-nt  bricks  of  which  it  is 
built  have  inscriptions  on  them ;  and  so  ex- 
cellent is  the  cement,  which  appears  to  be 
lime-mortai",  that  it  is  nearly  impossible  to 
extract  one  whole.  The  other  pai-ts  of  the 
summit  of  this  bill  are  occupied  by  immense 
fragments  of  biiekwork  of  no  determinate 
figm'e,  tumbled  together  and  convei-ted  into 
solid  ritrified  masses,  the  layers  of  brick  being 
perfectly  discernible.    These  niins  stand  on 
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a  prodigious  mound,  the  whole  of  which  ia 
Itself  a  ruiu,  channelled  by  the  weather,  and 
strewed  with  fragments  of  black  stone,  sand- 
stone, and  marble. 

Buttresses  and  pilasti-es  were  component 
parts  of  Babylonian  buildings,  which  were 
-sometimes  decorated  with  niches;  the  edifices 
.•generally  were  of  bricks,  either  dried  in  the 
-sun  or  burnt  in  a  Idln  or  fui-nace.  Tiles  were 
iialso  painted-  and  glazed  for  the  purpose  of 
Mecorating  buildings,  and  a  very  fine  sort  of 
bbrick  was  employed  to  case  thick  walls  built 
>of  common  bricks  or  rubbish.  These  bricks 
'swere  impressed  with  chai'acters.    The  clay  of 

■  wliich  they  were  formed  appeai-s  to  have  been 
:i  mixed  up  -ttith  chopped  sti-aw  or  reeds.  When 
V  baked  or  dry  they  were  laid  in  hot  bittimen, 
s  sometimes  in  clay-mortar,  and  sometimes 
3  also  in  a  fine  lime-mortar.  Thick  piers  were 
I  used  for  colamns.  Timber  was  scarce  ;  and 
tthe  wood- work  of  tlie  houses,  which  were 
i  sometimes  of  three  and  four  stories,  was 
imade  of  the  date-tree.  Eound  the  posts 
I  reeds  were  twisted,  on  which  a  coat  of  paint 
iwas  laid.  The  bitumen  used  in  the  building 
c  of  Babylon  is  not  by  any  means  so  tenacious 
j  as  the  mortar.  Mr.  Eich  thinks  that  lime- 
l'  cement  was  most  generally  employed. 

In  the  British  Museum  there  are  many 
s  specimens  of  Babylonian  bricks.  Stones, 
c  elegantly  engraved,  and  seal-rings  were  in 
:  general  use  among  the  Babylonians.  Heeren 
'  is  of  opinion  that  these  stones  and  the  en- 
.  graved  cylinders  served  for  signatm-es.  These 
i  cylinders  were  made  not  only  of  clay,  but  of 
I  the  hardest  stones,  and  the  Babylonians  had 
1  brought  the  art  of  cutting  these  stones  to  a 
'  very  high  state  of  perfection.  Heeren  men- 
1  tions  a  cylinder  of  jasper,  and  Sir  R.  K. 
'.  Porter  another  of  white  agate. 

BACON.  Every  one  knows  that  bacon  is 
I  pork  prepared  by  a  process  in  which  salt,  heat, 
!  and  smoke  are  employed.  Unless  of  the  best 
1  kind,  it  is  eitherprepared  from  inferior  meat,  or 
]  prepared  in  a  defective  manner.  Good  bacon 
1  has  a  thin  lind  ;  the  fat  has  a  firm  consistency 
I  and  a  reddish  tinge ;  and  the  lean  adheres 
:  strongly  to  the  bone. 

As  there  is  no  excise  duty  on  bacon,  there 
are  no  means  of  ascertaining  the  quantity 
made  in  this  country.    Imported  bacon  pays 
I  a  duty  of  14s.  per  cwt.  from  foreign  countries, 
;  and  3.?.  Qd.  from  the  colonies.    Our  imports 

■  of  bacon  in  1848  amounted  to  211,000  cwt. 
We  export  a  small  quantity  every  year  to  the 
colonies  and  the  East  Indies. 

In  a  recent  Liverpool  commercial  list,  it  is 
stated  that  the  sale  of  foreign  bacon  in  this 
country  has  not  been  brisk  during  the  year 
1850.    '  We  attiibute  this  to  the  very  plenti- 


ful supply  and  consequent  cheapness  of  both 
Ii'ish  and  English  bacon.  The  cure  of  the 
former  is  estimated  to  have  been  neai-ly  as 
great  as  diu-ing  any  previous  season,  whilo 
that  of  the  latter  has  been  undoubtedly  much 
larger.'  The  prosperous  condition  of  the 
working  classes  in  this  country  enabUng  them 
to  neglect  almost  entirely  the  ordinary  and 
even  middhng  kinds  of  bacon,  the  dealers 
have  lately  had  difficulty  to  find  a  mai-ket  for 
any  but  the  best. 

BACON.  Were  it  possible  to  trace  the 
services  wliich  were  rendered  to  industry, 
through  the  medium  of  science,  by  Eoger 
Bacon  in  the  13th  century,  and  by  Francis 
Bacon  in  the  16th  and  17th,  the  list  would 
doubtless  be  an  important  one ;  but  it  would 
belong  to  the  biography  of  Science  rather 
than  of  Art.  The  Opus  Majus  of  Eoger 
Bacon  laid  the  groundwork  for  better  reason- 
ing in  later  ages;  but  the  great  points  by 
which  Bacon  is  known  ai-e  his  reputed  know- 
ledge of  gunpowder  and  of  the  telescope. 
With  regard  to  thg  foiiner,  it  is  not  at  all 
clear  that  what  we  call  gunpowder  is  intended, 
though  some  detonating  mixtm^e,  of  which 
saltpetre  is  an  ingredient,  is  spoken  of  as 
commonly  known.  In  respect  to  the  teles- 
cope, it  must  be  admitted  that  Bacon  had 
conceived  the  instrument,  though  there  is  no 
proof  that  he  carried  his  conception  into 
practice,  or  invented  it.  The  question  has 
been  agitated  whether  the  invention  of  spec- 
tacles is  due  to  Bacon,  or  whether  they  had 
been  introduced  just  before  he  wi'ote.  He 
certainly  describes  them,  and  explains  why  a 
plane  convex  glass  magnifies.  But  he  seems 
to  us  to  speak  of  them  as  already  in  use. 

In  respect  to  the  far  greater  Francis  Bacon 
familiarly  known  as  Lord  Bacon,  the  contri- 
butions to  Art  or  Industry  were  more 
indirect ;  for  his  scientific  lobom-s  epplied 
chiefly  to  the  logic  of  science,  to  the  best 
means  by  which  the  human  mind  may  master 
the  difficulties  which  lie  at  the  threshold  of 
all  scientific  enquiries.  He  was  in  fact  re- 
moved two  stages  from  the  philosophy  of 
manufactures  :  he  taught  the  man  of  science 
how  to  grasp  theoretical  principles  ;  and  the 
man  of  science,  thus  taught,  wa3  in  a  condition 
to  apply  his  science  to  the  practical  wants  of 
tlie  manufacturer,  the  mechanist,  and  the 
engineer. 

BADAKHSHAN,  one  of  the  khanats  of 
Tirrkistan,  is  rich  in  gems.  The  celebrated! 
ruby  mines  of  Badakhshan,  often  alluded  to 
by  Persian  poets,  ore  situated  at  a  place 
called  Gharan,  near  Shughniln,  near  the 
Ox  us.  They  are  at  present  worked  by  the 
command  of  the  chief  of  Kuiiduz,  who  .has 
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coiKiuered  this  part  of  the  country.  The 
rubies  are  said  to  he  found  like  round  pieces 
of  pebble  or  flint,  and  imbedded  in  limestone. 

BADEN.  The  grand-duchy  of  Baden  is 
rich  in  many  kinds  of  produce.  Agricultiire 
is  the  chief  occupation  of  its  inhabitants,  and 
yields  a  surplus  of  produce  for  which  Swit- 
zerland and  France  afford  a  ready  market. 
Only  six  acres  in  a  thousand  are  said  to  he 
waste  land.  On  an  average  it  is  stated  to 
produce  about  1,358,000  quarters  of  all  de- 
scriptions of  gi-ain,  and  exports  between 
75,000  and  93,000.  It  yields  also  hay  and 
other  fodder  for  horses  and  cattle  in  super- 
abundance. The  upper  and  lower  districts 
produce  rapeseed,  hemp,  flax,  and  opium ; 
and  the  lower  districts  in  particular,  which 
include  the  former  Palatinate  of  the  Ehine, 
where  the  best  husbandry  prevails,  consider- 
able quantities  of  tobacco  and  hops.  Potatoes 
and  fruits  are  largely  gro^vn;  and  cyder, 
perry,  and  wine  are  made  in  considerable 
quantities.  The  timber  trees  of  the  grand- 
duchy  consist  principally  of  the  fir,  pine,  oak, 
beech,  birch,  alder,  aspen,  and  ash. 

Among  the  mineral  productions  we  may 
enumerate  the  gai-net,  crystal,  jasper,  chalce- 
dony, and  onyx ;  marble,  alabaster,  gypsum, 
chalk,  porcelain  earth,  and  potter's  clay. 
Silver,  copper,  and  lead  are  found  along  the 
vaUey  of  the  Kinzig  and  Miinster,  and  in  the 
neighhom-hood  of  Kork  and  Pforzheim.  Ii-on 
ore  is  obtained  from  the  mines  at  Stockach, 
Kandern,  the  Black  Forest,  Hauenstein,  &c. 
Inconsiderable  quantities  of  Cobalt,  manga- 
nese, zinc,  sulphur,  coals,  alum,  vitriol,  and 
bismuth,  are  likewise  raised.  Salt  is  pro- 
cured in  great  abundance  in  the  Black  Forest. 

The  manufacturmg  industry  of  the  grand 
duchy  does  not  rank  high,  either  for  its  extent, 
or  for  the  variety  or  superiority  of  its  produc- 
tions. Pforzheim,  Carlsruhe,  and  Mannheim 
are  the  chief  places.  The  government  pos- 
sesses eight  iron-works  ;  and  there  are  others 
in  private  hands,  but  the  produce  is  small. 
Fire-arms,  iron  wh-e,  copper  ware,  nails,  alum, 
vitriol,  saltpetre,  linen,  woollen,  cotton,  silk, 
clocks,  watches,  jewellery,  wooden  ware,  paper, 
tobacco,  potash,  white  lead,  smalt,  glass,  and 
earthenware,  are  manufactured  in  various 
parts  of  the  dvichy— mostly  in  small  quantities. 

The  position  of  the  country  on  the  Khine, 
Main,  Neckar,  and  other  streams,  and  the 

access  which  they  give  it  to  Switzerland, 
France,  and  Germany,  have  rendered  Baden 

a  country  of  extensive  transit,  and  secured  to 
it  outlets  for  its  own  productions.  The  im- 
ports of  Baden  consist  of  French  and  other 

wines,  colonial  produce,  drugs  and  dyes,  iron, 

steel,  cottons,  silks,  fine  woollens,  horses, 


cattle,  (fee,  and  its  exports  of  limber,  gram, 
meal,  oil,  sldns  and  hides,  wme,  hemp,  linen, 
tobacco,  iron  wares,  jewellery,  fish,  &c. 

BADGER.  The  hide  of  tliis  animal  is  not 
without  value ;  when  properly  dressed,  it  makes 
the  best  pistol  furniture.  In  some  parts  of 
France  badger's  hides  are  commonly  used  as 
a  sort  of  cover  or  ornament  to  the  collar  and 
trappings  of  waggon-horses.  The  hair  is  used 
for  painter's  bmshes,  and  brushes  for  other 
purposes.  The  hmd-quarters,  when  salted 
and  smoked,  make  excellent  hams.  In  Cbma, 
as  BeU  the  traveller  assures  us,  dozens  of 
badgers  maybe  seenhanguig  for  sale,  as  food, 
in  the  meat  markets  of  Pekin. 

BAGDAD  is  the  name  both  of  a  pashaUc 
and  of  a  city,  in  the  Tigris  region  of 
Asia.  The  pashahc  produces  the  tamarisk 
shrub,  the  hquorice  plant,  the  willow,  the 
poplar,  the  castor-oil  plant,  the  carob  plant, 
the  crowfoot,  the  caper,  and  many  others. 
Grapes,  figs,  pomegranates,  and  quinces  are 
largely  grown ;  but  the  plants  best  known  in 
England  are  not  much  cultivated.  The  region 
is  not  rich  either  in  timber  or  m  minerals. 

The  city  of  Bagdad,  so  famous  in  oriental 
story,  was  formerly  a  great  emporium  of 
eastern  commerce.  Besides  the  traffic  with 
its  own  manufactures,  it  was  the  enti-epot  for 
the  commodities  of  eastern  aud  western  Asia. 
But  the  pohtical  and  commercial  events  of 
recent  years  have  greatly  reduced  this  com- 
merce. The  manufactures  are  not  very 
numerous  or  extensive.  The  red  and  yellow 
leathers  are  excellent,  and  are  held  m  high 
estimation  thi-oughout  Turkey.  Another 
princinal  marufactm-e  consists  of  pieces  of  a 
sort  of  plush,  in  shawl  patterns,  often  very 
rich  and  beautiful,  and  used  by  the  Tm-ks  for 
covering  the  cushions  which  form  then  divans 
or  sofas.  A  few  other  manufactures  in  wool 
and  silli  are  carried  on. 

BAGPIPE,  a  musical  instrument,  which 
consists  of  aleathern  bag,  inflated  by  a  port- 
vent  fixed  in  it,  which  has  a  valve.  It  has 
three  pipes,  the  first  and  second  called  the 
great  and  little  di-oue,  each  giving  but  one 
note,  the  thu-d,  a  kind  of  oboe  havmg  eight 
ventages,  or  holes,  on  which  the  tune  is  played 
by  the  fingers.  The  mud  is  communicated  to 
the  pipes  by  compressing  tlie  ba§  under  the 
arm,  the  mouth-piece  of  each  pipe  being  fixed 
in  the  bag.  The  compass  of  this  instrument 
is  three  octaves. 

A  similai-  instrument  was  in  use  among  the 
antients  under  the  name  of  tibia  iitricuUtris. 
The  bagpipe  is  mentioned  by  Chaucer  as  the 
music  to  which  the  Canterbm-y  pilgrims  per- 
formed their  journey. 
BAHAMAS.    These  West  India  Islands 
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aro  ill  general  fnoitful,  and  produce  several 
.,,ecies  of  trees,  as  mahogany,  satuiwood, 
li-mum  ^-itffi,  cedars,  pines,  brazUetto,  mid 
>  mnamon,  fustic,  and  pimento,  wth  a  great 
v  ariety  of  esculent  vegetables.  Cattle  are 
roiired  in  great  plenty. 

The  chief  articles  of  export  ai-e  sugar, 
rotton,  dyewoods,  bai-k,  fustic,  salt,  with  turtle 
;md  fi-uits.  The  crops  of  cotton  ai-e  often 
destroyed  by  the  cheniUe  and  red  hug ;  the 
latter  stains  the  cotton  so  as  to  render  it  of 
Uttle  value.  The  cultivation  of  cotton  is  no 
longer  tlie  staple.  Great  numbers  of  pine- 
apples are  grown  for  sale,  principally  to  North 
.^ijnerican  ti'aders.  The  islands  generaUy  pro- 
duce sufficient  maize  and  ground  provisions 
for  the  use  of  the  inhabitants.  Turk's  Islands 
afford  the  piincipol  supply  of  salt ;  fi'om  one 
to  two  thousand  « rakers  '  visit  them  annually, 
beginning  their  operations  m  February.  The 
Bahamas  took  British  produce  and  manufac- 
tiu-es  to  the  value  of  24,709Z.  in  1840. 

BAHAE,  one  of  the  provinces  of  Northern 
India,  yields  large  quantities  of  saltpetre, 
which  is  produced  in  aitificial  beds,  consisting 
of  the  refuse  of  vegetable  and  animal  matters 
in  a  state  of  decomposition,  mixed  with  calca- 
reous and  other  earths.  Opium  is  produced 
very  abundantly  ;  but  wheat  of  exceUent 
quahty  is  the  chief  produce.  Eice,  sugar-, 
iudigo,  cotton,  castor-oU,  and  essences,  parti- 
cularly the  attar  of  roses,  are  among  the  ordi- 
nai7  productions  of  the  province. 

BAHAWU'LPOOE,  in  the  province  of  Mool- 
tan,  is  deserving  of  our  notice  in  this  place- 
not  so  much  for  its  products  as  for  the  com- 
mercial energy  which  marks  its  inhabitants. 
The  manufactures  carried  on  by  them  ai-e  of 
silken  girdles  and  turbans,  and  some  species 
of  cotton  cloths  called  coongees,  which  are 
celebrated  for  the  fineness  of  their  texture : 
the  weavers  are  chiefly  Hindoos.  The  mer- 
chants of  Bahawulpoor  are  also  Hindoos  ; 
they  have  a  great  deal  of  commercial  enteiisrise, 
and  deal  eltensively  in  goods  of  European 
manufacture,  which  they  receive  from  Bailee 
in  Marwar,  by  way  of  Bicaneer  and  the  desert 
of  Ajmeer,  and  conveyed  them  by  land-car- 
riage through  Mooltan  and  Lahore,  crossing 
the° Indus  at  Kaheree.  These  Bahawulpoor 
merchants  often  travel  to  Ballc  and  Bokhara, 
and  sometimes  to  Astrakhan,  for  commercial 
purposes. 

BAHI'A,  one  of  the  maritime  provinces  of 
Brazil,  is  distinguished  rather  for  commerce 
than  for  manufactures.  The  metals,  which 
once  formed  a  considerable  portion  of  the 
wealth  of  this  province,  are  now  of  very  little 
importance.  Gold  has  long  ago  ceased  to  he 
worked:  silver  is  found,  but  it  would  not  pay 


the  expense  of  worldng.  Iron  is  abundant, 
but  neglected.  Copper  is  stUl  worked  in  the 
northern  district,  but  not  to  any  great  amount. 
The  largest  piece  of  native  copper  perhaps  in 
the  world  (excepting  one  recently  found  on 
the  shores  of  Lake  Superior)  was  found  about 
two  miles  to  the  east  of  the  town  of  Cochocira ; 
it  weighed  1666  pounds,  and  is  now  in  the 
Eoyal  Museum  at  Lisbon.  Armenian  bole, 
antimony,  saltpetre,  and  rock-salt,  are  among 
the  mineral  produce. 

The  chief  cultivated  plants  ore  cotton, 
sugar,  coffee,  tobacco,  and  com ;  while  among 
the  spontaneous  products  of  the  soil,  posses- 
sing commercial  value,  are  ipecacuanha, 
Jesuits'  bark,  jalap,  tamarinds,  Brazil  root, 
curcuma  or  turmeric,  betony,  copal,  dragon's 
blood,  mastic,  copaiba.  Brazil-wood,  bow-wood, 
non-wood,  oil-wood,  cachew  nut,  nayha,  pahn, 
and  numerous  timber  trees  for  carpentry  and 
cabinet  work. 

BAHEEIN  is  the  name  of  a  bay  and  an 
island  on  the  Aj-abian  coast.  The  chief  town 
of  the  island,  called  Manama,  is  at  the  north- 
east extremity,  and  is  large  and  populous, 
being  supposed  to  contain  upwards  of  40,000 
inhabitants.  The  bazaar  is  well  supplied  with 
cattle,  sheep,  poultry,  fish  and  vegetables ; 
and  a  very  considerable  trade  is  carried  on. 
Upwards  of  140  vessels  of  various  sizes  are 
employed  in  trading  ;  but  the  pearl  fishery  is 
of  the  greatest  importance  to  the  island, 
which  in  the  season  employs  2,400  boats,  each 
containing  from  eight  to  twenty  men.  The 
annual  produce  of  these  fisheries  amounts, 
it  is  said,  to  sixteen  or  twenty  lacs  of  dollars. 

BAIGOEEY,  a  valley  in  the  south  of  France, 
has  rich  copper  and  iron  mines,  and  large 
copper  and  iron  works  for  smelting  and 
refining  the  ores. 

BAIKAL.  The  mineral  productions  on  the 
shores  of  this  extensive  Asiatic  lake  are  no- 
ticed under  Axtai  Mountains. 

BAIEETJTH,  in  Bavaria,  has  tan-yards, 
manufactories  for  making  tobacco-pipes,  parch  • 
ment,  linen,  porcelain  and  earthenwai-e,  cot- 
tons, and  stockings  ;  and  the  inhabitants  cai'ry 
on  considerable  trade  in  grain  and  fiom-. 

BAKE  WELL,  is  situated  in  the  middle  of 
that  pai-t  of  Derbyshire  which  is  so  rich  in 
mineral  produce.  There  are  ston  e  and  marble 
quarries  at  Ashford,  and  lead  mines  at  some 
little  distance  from  Bake  well,  which  afford 
employment  to  numerous  labourers  belonging 
to  the  town  and  its  vicinity.  The  marble,  a 
very  beautiful  black  lund,is  wrought  here  into 
a  great  variety  of  usefid  and  ornamental 
objects ;  and  the  inlaying  of  it  with  a  species 
of  mosaic  is  earned  on  with  great  skill.  Those 
who  are  familiar  with  the  contents  of  the 
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British  Museum  -will  remember  two  beautiful 
tables  in  the  Mineralogioal  Gallery  made  of 
Balcewell  mai'ble.  Near  the  town  is  a  cotton 
manufactory  established  by  Arkwi-ight;  but 
during  the  last  ten  yeai's  it  has  only  been 
worked  occasionally. 

In  the  palish  of  Bakewell  there  is  one 
building  which  vnU.  ever  be  associated  with 
the  recollection  of  Mr.  Paxton's  Crystal  Palace 
in  Hyde  Park — we  mean  Chatsworth.  The 
unequalled  conservatory  which  Mr.  Paxton 
constructed  for  the  Duke  of  Devonshire  in 
the  grounds  of  that  palatial  residence  was  the 
forerimner  of  the  building  now  being  erected 
for  the  Exhibition  of  Industry.  This  budd- 
ing, and  the  relation  between  it  and  the  Hyde 
Park  structure,  will  be  found  described  a  few 
pages  later  [Consehvatory]. 

BAKING.  [Bread.] 

BAKU.  This  peninsula,  which  juts  into 
the  west  side  of  the  Caspian  Sea,  is  celebrated 
for  its  nmnerous  volcanoes,  which  discharge 
volumes  of  mud ;  but  stiU  more  for  the  super- 
abundance of  naphtha  with  which  its  soil  is 
charged,  particularly  in  the  neighboiufhood  of 
the  capital.  It  not  only  issues  spontaneously 
through  the  surface,  but  rises  wherever  a  hole 
is  bored.  It  is  of  two  descriptions,  black  and 
white  ;  and  its  principal  sources  are  situated 
at  a  spot  called  Balegan,  about  6  miles  from 
Baku.  The  whole  of  these  naphtha  springs 
belong  to  the  government,  and  are  farmed  at 
a  rental  of  about  9000Z. 

BALAGHAUTS,  a  district  near  the  Madi-as 
coast  of  India,  exports  indigo  and  cotton  in 
considerable  quantities.  The  central  and 
eastern  divisions  contain  several  diamond 
mines ;  and  it  is  from  these,  and  not  from 
mines  in  their  own  district,  that  the  diamond 
merchants  of  Golconda  have  been  supphed. 

BALANCE.  The  instrument  most  com- 
monly known  by  the  term  balance  is  a  su- 
perior sort  of  scales,  executed  wth  oU  the 
precision  necessary  for  the  nicest  operations 
of  physics,  and  particularly  of  chemistry. 

A  balance  should  be  so  sensible  that,  when 
equipoised,  a  very  small  additional  weight  in 
either  scale  may  overcome  the  friction  and 
adherence  of  the  pivot  by  which  it  rests  ;  and 
the  diminution  of  friction  to  the  utmost  pos- 
sible extent  is  accomplished  by  giring  the 
supports  a  high  polish  and  attaching  a  knife- 
edge  pivot  to  each  side  of  the  beam.  The 
knife-edges  must  not  be  so  sharp  as  to  cut  the 
supports  ;  and,  to  prevent  them  from  becoming 
too  blunt,  they  are  in  some  balances  removed 
fi'om  tlio  supports,  when  the  instruments  are 
not  in  use,  by  an  apparatus  for  the  pm-pose. 

The  sensil)ility  of  a  balance  is  estimated  by 
the  angular  deviation  of  the  beam  from  a 


horizontal  position  when  a  very  small  weight 
is  placed  in  one  scale :  (thus,  if  one  grain 
Ijlaced  in  a  scale  of  each  of  two  balances  should 
make  the  beam  of  the  first  incUne  two  degrees, 
and  that  of  the  second  four  degrees,  the  latter 
balance  would  be  twee  as  sensible  as  the 
former.  The  quantities  weighed  in  deUcate 
balances  are  usually  small.  A  balance  made 
by  Eamsden  for  the  Eoyal  Society,  weighing 
ten  pounds  altogether,  turned  with  the  ten- 
miUionth  of  tliat  quantity,  or  with  about  the 
thousandth  pait  of  a  grain. 

A  balance  should  be  made  as  much  as  pos- 
sible of  brass.  Steel  and  iron  are  apt  to 
acquu'e  magnetic  properties.  It  should  also 
be  enclosed  in  a  glass  case,  with  doors  for 
communication. 

Mr.  Cotton's  beautiful  apparatus,  employed 
at  the  Bank  for  weighing  sovereigns,  is  de- 
scribed under  Gold-weighing  Machike. 
The  more  ordinary  balances  for  commercial 
purposes  ai'e  noticed  under  Steelyaed  ; 
Weighing  Machines. 

BALASO'RE,  a  lai-ge  town,  not  fai-  from 
Calcutta,  affords  an  instructive  example  of  the 
mode  in  which  British  manufactm-es  become 
spread  among  the  islands  of  the  east.  The 
trade  carried  on  here  is  principally  with  the 
Maldives'  islanders,  whose  boats,  constructed 
of  the  trunks  of  cocoa-nut  ti-ees,  arrive  at 
Balasore  in  the  months  of  June  and  July, 
during  the  south-west  monsoon.  Then- 
import  cargoes  consist  of  coir,  cocoa-nut 
oil,  and  other  products  of  the  cocoa-nut 
tree,  which  is  then-  grand  staple ;  copies, 
tortoise-shell,  and  sailed  fish.  These  articles 
they  exchange  for  rice,  sugar,  broad-cloths, 
stuffs  of  silli  and  cotton,  hardwares,  and  cut- 
lery ;  and  mth  these  they  return  home  dm-ing 
the  month  of  December,  favoured  by  the 
north-east  monsoon.  Some  trade  is  likewise 
carried  on  in  salt,  which  is  made  on  the  sea- 
shore a  few  miles  from  the  town,  by  hxi^^ati^g 
the  mud  in  the  manner  practised  in  the  Sun- 
dei-bunds  of  Bengal.  • 

BALAS  RUBY,  a  term  used  by  lapidaries 
to  designate  the  rose-red  vai-ieties  of  Spinel. 
It  should  be  cai-efully  distinguished  from 
oriental  ruby  (the  sapphire),  a  gem  of  much 
greater  rarity  and  value. 

BALCONY.  Balconies  are  much  employed  in 
edifices  of  modern  date.  They  are  formed  nearly 
on  a  level  ^rith  the  floors  of  rooms,  and  sup- 
ported on  cantilevers  or  brackets,  and  some- 
times, though  more  rarely,  on  columns  of 
wood  or  stone.  The  floor  of  tiie  balcc::..  is 
laid  on  the  cantilevers,  and  the  sides  are  en- 
closed with  a  rail  of  iron,  or  a  balustrade  of 
stone.  Since  the  introduction  of  Grecian 
architecture  some  balconies  have  been  inclosed 
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h  smaU  Greek  columns,  instead  of  the 
luster  used  by  the  Italian  ai-chitects.  In 
nice  there  ai-e  very  magnificent  balconies 
ihe  Gotliic  taste,  remarkable  for  their  rich- 
es.   Ehzabethan  architectm-e  shows  some 
.  V  elaborately  designed  balconies  ;  but  per- 
ips  the  nearest  example  to  the  ^alco  of  the 
alians  ^-ill  be  found  in  some  of  the  colleges 
Oxford.    Magdalen  College  contains  an 
iMiiple  of  such  a  balcony  in  a  pulpit  sup- 
.vted  on  corbels. 

BA'LDACHIN,  a  kind  of  canopy,  either 
Tpported  on  columns,  or  suspended  from  and 
.  d  to  cover  an  altar  in  a  Roman  Catholic 
iLirch.     The  form,  for  the  most  part,  is 
[uare,  and  the  top  covered  with  cloth  mth  a 
auging   filnge:    sometimes  the  fi-inge  is 
)rmed°of  pieces  of  cloth  cut  out  after  the 
ishion  of  a  banner.    The  baldachin  in  St. 
•eter's  at  Eome,  made  by  Bernini,  is  the 
aost  celebrated,  and  is  the  largest  known 
icork  of  the  kind  in  bronze. 
BALEA'RIC  ISLANDS.    These  Mediter- 
ean  islands,  comprising  Majorca,  Minorca, 
d  three  others,  yield  granite,  marble,  jasper, 
orphyry,  slate,  and  pit-coal,  also  lead  and 
on.    The  soil  is  generally  good,  and  chiefly 
tivated  with  vines,  oHves,  and  other  fniit- 
ees :  com  is  not  produced  in  sufiacient 
Tiantities  for  home  consumption.  This  article 
d  cattle  form  the  piincipal  imports,  in  ex- 
hange  for  wines  and  brandies  of  an  inferior 
ahty,  coai-se  wooUen  cloths,  and  ch-ied  fi-uits  ; 
e  pottery  made  in  these  islands  is  much 
teemed. 

BALIZE,  or  BELIZE.  [Hondtoias.] 
BALKAN.  The  natural  riches  of  this  ex- 
nsive  Turkish  mountain  system  are  very 
perfectly  known.  The  silver  and  gold 
les  worked  by  the  ancients  are  not  now 
Known.  Yet,  in  some  parts,  mines  of  this 
escription  are  worked,  as  at  Kostendil,  or 
-nistendil,  not  far  from  the  sources  of  the 
arasa  Struma,  in  the  Egrisu  Dagh.  In  the 
ame  range,  farther  to  the  west,  are  consider- 
,ble  mines  of  copper,  which  are  also  found  in 
ihe  Emineh  Dagh,  near  Shumla,  and  probably 
other  places.  Iron  seems  also  to  be  abun- 
'ant,  and  is  got  from  the  Dupishna  Dagh, 
ear  the  place  which  has  given  to  this  range 
.ts  name.  In  many  parts  there  ai-e  mines  of 
ead,  and  in  others  rock-salt  in  great  abun- 
dance. Marble  is  abundant  in  the  southern 
^ranges. 

BALKH.  This  once  celebrated  Asiatic 
'  city  has  sunk  into  insignificance.  Its  com- 
nmerce  and  manufactures  have  been  super- 
•  seded  by  those  of  Bokhara. 

BALLAST,  a  tei-m  used  to  denote  any 
k  heavy  material  placed  in  a  ship's  hold,  with 


the  object  of  sinking  her  deeper  in  the  water, 
and  of  thereby  rendering  ber  capable  of  car- 
rying sail  without  danger  of  being  overset. 
Ships  oi-e  said  to  be  m  ballast  when  they  sail 
without  a  cargo,  having  on  board  only  tho 
stores  and  other  ai'ticles  requisite  for  the  use 
of  the  vessel  and  c-^w,  as  well  as  of  any  pas- 
sengers who  maybe  proceeding  with  her  upon 
the  voyage.  In  favour  of  vessels  thus  cu-- 
cumstanced  it  is  usual  to  dispense  mth  many 
formalities  at  the  custom-houses  of  the  ports 
of  departm-e  and  entry,  and  to  remit  the  pay- 
ment of  certain  dues  and  port  charges  which 
are  levied  upon  ships  havmg  cargoes  on 

board.  t>  •  •  i 

A  foreign  vessel  proceeding  from  a  British 
port  may  take  on  board  chalk  as  ballast.  Re- 
gulations have  at  vaiious  times  been  niade  in 
different  ports  and  countries  determining  the 
modes  in  which  sliips  may  be  suppUed  with 
ballast,  and  in  what  manner  they  may  dis- 
chai-ge  the  same ;  such  regulations  being  ne- 
cessary to  prevent  injury  to  harbours. 

Ii-on  weights  ai'e  sometimes  used  as  ballast, 
but  sand  is  more  extensively  employed.  All 
the  empty  Newcastle  coal  ships  carry  river- 
sand  ballast  on  their  return  voyages  to  the 
north ;  and  the  hoisting  and  shipping  of  this 
ballast  in  the  Thames  amounts  to  10,000  tons 
per  week. 

BALLISTIC  PENDULUM,  a  rectangular 
block  of  elm  weighing  from  600  to  2800  lbs., 
and  suspended  by  an  iron  stem  from  a  hori- 
zontal axle,  which  rests  upon  the  upper  part 
of  a  strong  frame  of  timber  standmg  on  the 
ground,  or,  for  the  sake  of  greater  stability, 
inserted  in  the  wall  of  a  building.  It  is  used 
for  determining  the  velocities  of  shot  dis- 
charged from  a  gun  by  given  quantities  of 
powder.  The  shot  being  made  to  strike  the 
block  in  the  direction  of  its  fibres,  and  en- 
tering it  to  a  certain  distance,  causes  it  to 
vibrate  on  the  horizontal  axis  of  the  machine, 
when,  by  the  extent  of  the  vibrations,  mea- 
sured from  a  vertical  plane  passing  through 
the  axis,  the  velocities  at  the  instant  of  striking 
are  found. 

The  block  is  strongly  bound  by  bars  of  iron, 
and,  in  order  to  obtain  the  extent  of  a  ^ibra■ 
tion,  a  tongue  of  iron  terminating  below  in  a 
point  projects  from  the  lowest  surface  of  the 
block  ;  and  this  tongue  makes  a  mark  which 
indicates  the  extent  of  the  vibration. 

By  the  Balhstic  Pendidum  has  been  ob- 
tained almost  all  the  information  we  possess 
respecting  the  velocities  of  cannon  balls  and 
the  resistance  of  the  air  in  the  case  of  bodies 
in  rapid  motion. 

BA'LLIUM.  This  term  antiently  meant 
on  outer  bulwark;  but  was  afterwards  adopted 
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for  the  area  or  coui't-yard  contained  within 
one.  In  towns,  the  appellation  of  balhum 
was  given  to  a  work  fenced  with  pahsades,  and 
sometimes  masonry,  covering  the  suburbs. 
When  there  was  a  double  enclosure  of  waUs, 
the  areas  between  the  walls  and  within  the 
interior  wall  were  styled  respectively  the 
outer  and  inner  ballia. 

The  name  Bailey,  as  the  Old  Bailey,  in 
London,  and  the  church  of  St.  Peter  in  the 
Bailey,  in  Oxford,  seems  to  have  been  derived 
from  ballium. 

BALLOON.  A  balloon  generally  consists 
of  a  bag  of  silli,  or  other  light  material,  in- 
flated with  gas  or  heated  ah-,  so  that,  being 
lighter  than  an  equal  bulk  of  common  air,  it 
will  rise  from  the  earth  with  sufficient  force 
to  hft  a  car,  in  which  persons  may  perform  an 
aerial  voyage. 

The  notion  of  flying  or  sailing  through  the 
air,  evidently  suggested  by  the  flight  of  birds, 
is  very  ancient ;  but  passing  over  the  early 
fables  or  traditions  on  the  subject,  we  find  the 
first  idea  of  a  real  balloon  suggested  by  the 
Jesuit  Francis  Lana,  in  a  work  published  in 
1670.  The  actual  invention  of  balloons,  how- 
ever, is  of  much  later  date,  and  is  due  to  Stephen 
and  Joseph  de  Montgolfier,  paper -manu- 
facturers at  Annonay,  near  Lyon.  They  first 
tried  to  confine  hydrogen  in  paper.  Failing 
in  tliis,  in  consequence  of  the  escape  of  the 
gas  through  the  pores  of  the  paper,  they  suc- 
ceeded in  raismg  a  small  balloon  by  heating 
and  thereby  rarefyuig  the  ah:  withhi  it.  The 
balloon  was  made  of  large  pieces  of  paper 
110  feet  in  circumference,  fixed  to  a  frame, 
the  whole  weigliing  about  500  pounds,  and 
containmg  32,000  cubic  feet  (Trench  measm-e). 
On  the  apphcation  of  fire  underneath,  the 
mass  gradually  unfolded  and  assumed  the 
form  of  a  large  globe,  striving  at  the  same 
time  to  bm-st  from  the  arms  which  held  it. 
At  length  it  rose  with  great  rapidity,  and  in 
less  than  ten  minutes  was  at  1000  toises  of 
elevation.  It  then  described  a  horizontal 
Ime  of  7,200  feet,  and  gradually  sank.  This 
balloon  contamed  nothing  but  heated  an-, 
maintained  in  a  state  of  rarefaction  by  a  fire, 
the  receptacle  of  which  was  attached  under 
neath  the  globe  of  paper,  which  had  an  orifice 
opening  downwards.    This  occiured  in  1783. 

Vei7  soon  afterwards  balloons  were  made 
of  varnished  sUk,  and  small  animals  were 
caused  to  ascend  in  them,  or  suspended  from 

them.  ,         .  1 

In  November  M.  Pilatre  de  Kozier  made 
the  first  aeronautical  voyage  attempted  with  a 
free  balloon.  The  balloon  used  was  a  Mont- 
golfier (fire  balloon),  70  feet  high,  and  40 
feet  in  diameter.    It  ascended  from  the 


Chateau  de  la  Muette,  near  Passey,  gained  an 
elevation  of  at  least  3000  feet,  and,  after 
catching  fire,  which  was  easily  extinguished 
by  the  intrepid  voyagers,  descended  safely, 
after  a  journey  of  5000  toises  (about  6  miles), 
which  was  performed  in  from  twenty  to  twenty- 
five  minutes.  On  the  1st  of  December 
M.  Charles  ascended  to  the  height  of  1500 
toises  (nearly  2  miles),  in  a  hydrogen  balloon 
of  26  feet  diameter,  from  the  Tuileries ;  and 
on  the  19th  of  January  seven  persons  as- 
cended in  a  Montgolfier  126  feet  high, 
and  102  feet  in  diameter.  To  reduce  the  ' 
above  measures,  which  are  French,  to  the 
Enghsh  standard,  it  should  be  remembered 
that  the  French  foot  was  equal  to  12.7892 
English  inches. 

On  the  22nd  of  February,  1784,  a  small 
balloon,  launched  by  itself  from  Sandwich, 
crossed  the  Channel;  and  in  the  course  of 
that  year  several  personal  ascents  were  made 
with  both  kinds  of  balloon.    M.  Blanchard, 
in  his  fixst  ascent  from  Paris  on  the  2nd 
of  March,  with  a  hydrogen  balloon,  added 
wings  and  a  rudder,  but  found  them  use- 
less.    He  also  first  attached  a  parachute, 
or  open  umbrella,  above  the  cai',  to  break 
his  faU  in  case  of  becoming  accidentally 
separated  from  the  balloon.    In  one  of  the 
French  ascents  of  this  year  the  use  of  oars 
was  tried,  with,  it  was  thought,  some  efiect. 
In  England  a  hydrogen  balloon  of  10  feet 
in  diameter  was  launched  from  the  Artillery 
Ground,  London,  by  Count  Zambeccari,  on 
the  25th  of  November,  1783;  but  the  first 
personal  ascent  was  made  by  Vincentio  Lu- 
nardi,  from  the  same  place,  on  the  15th  of 
September,  1784.  On  the  7th  of  Januai-y,  1785, 
M.  Blanchard  and  Dr.  Jeffi.-ies  crossed  the 
Channel  from  Dover;  and  on  the  15tli  of 
Juno  following  M.  Pilatre  de  Kozier  and 
M.  Eomain  ascended  from  Boulogne  with  the 
same  object,  with  a  Montgolfier,  which  caught 
fire,  and  precipitated  them  from  a  height  of 
1000  yards.     Among  the  more  memorable 
subsequent  ascents  may  be  mentioned  that  of 
M.  Gai-nerin  in  1802,  from  London,  on  which 
occasion  he  descended  successfully  by  means 
of  a  parachute;  that  of  the   same  person 
from  Pai-is,  in  1807,  in  which,  after  encoun- 
tering great  risks,  he  landed  at,  or  rather  was 
dashed  against,  jMount  Tonnen-e,  at  a  distance 
of  300  miles  from  his  starting-point;  that  of 
MM.  Gay  Lussac  and  Biot,  from  Paris,  in 
1804,  to  the  height  of  13,000  feet,  for  the  pur- 
pose of  making  scientific  observations  ;  the 
subsequent  ascent  of  M.  Gay  Lussac  alone, 
in  the  same  year,  to  the  height  of  23,000  feet ; 
and  the  attempt  made  in  1806,  by  Carlo  Bri- 
oschi,  astronomer  i-oyal  at  Naples,  and  Signer 
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Vndreani,  to  attain  a  yet  greater  elevation ; 
vhen  they  reached  an  atmosphere  so  rai-efied 
hat  the  balloon  hiu-st,  its  remains  pro\dng, 
owever,  sufficient  to  break  their  fall  so  that 
iieu-  lives  were  saved. 
Although  much  has  been  suggested,  veiy 
r  tie  has  been  accomplished  towai-ds  rendering 
illoons  available  for  any  practical  use.  Little 
'S  been  done  towards  guiding  a  balloon, 
i  liny  of  the  schemes  which  have  been  pro 
^sed  for  the  pm-pose  evince  a  singular  disre- 
ard  of  the  essential  difference  between  a  ship 
nd  a  baUoon.  The  former  saUs  in  two  fluids 
f  very  different  density,  and  the  action  of  the 
•ater,  the  denser  of  the  two,  upon  the  rudder 
;  a  guide  to  the  impelling  power  derived 
■om  the  au-,  or  lighter  or  less  dense  element; 
ut  no  such  regulator  can  be  apphed  to  the 
alloon,  which  is  sustained,  as  weU  as  im 
elled,  by  the  air. 

Mr.  Green  has  been  the  most  successful  of 
our  aeronauts.    He  was  the  first  to  introduce 
MB  use  of  common  coal  gas  instead  of  hydro- 
■™.n  gas  for  the  pui-pose  of  inflation,  by  which 
1  unmense  saving  of  cost  is  effected,  and 
e  buoyancy  of  the  baUoon  may  be  longer 
amtamed,  as  it  is  far  less  Hable  to  escape. 
:r  Green,  accompanied  by  Messrs.  HoUand 
Id  Monck  Mason,  made  the  remarkable 
>yage  undertaken  on  the  7th  of  November 
-36,  Tvith  the  Great  Nassau  baUoon.  In- 
nding  to  cross  over  to  the  continent,  these 
■yagers  started  from  VaushaU  Gardens,  Lon- 
)n,  at  half-past  one  on  the  above-named 
<.J,  crossed  the  Channel,  continued  their 
..yage  through  the  night,  and  descended  at 
udf-past  seven  the  following  morning  in  the 
^aiey  of  Elbem,  about  two  leagues  from 
eeilbm-g,  in  the  duchy  of  Nassau.  The 
loon  with  which  this  feat  was  performed  is 
silk,  more  than  60  feet  high,  and  about  50 
Bt  m  diameter,  and  >yiU  contain,  when  fuUv 
tended,  more  than  85,000  cubic  feet  oi 
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e  can  hardly  avoid  an  expression  of  regret 
t  so  much  ingenuity  should  be  still  unpro- 
.biy  wasted  on  ballooning.    Year  after  year 
tnvances  are  brought  forward  which  have 
''^"'^  *°      unsound  in  theory. 
11840  Messrs.  Marsh  and  EanweU  suggested 
omphcated  machine,  consisting  of  a  Ught 
j-aJlic  frame,  to  which  about  twenty  small 
oons  were  attached.    Sir  George  Caylej 
proposed  a  hght  kmd  of  frame,  exposing 
)ut  500  square  feet  of  surface,  to  which 
steering  apparatus  is  to  be 
ched    Mr.  Partridge  has  drawn  attention 
1  machine  which  had  somewhat  the  appear- 
of  an  ovoid  balloon  ;  with  a  complicated 
aratus  of  sails  and  vanes;  and  a  steam 


engine  fed  with  hquid  fuel !    ivl.  Eubriot,  in 
lSd9,  made  an  oblong  balloon,  with  a  cai-  pro- 
vided with  sails;  he  expected  that  the  car 
and  saHs  would  guide  the  balloon  ;  but  when 
the  machine  was  tried  at  Pai-is,  the  balloon 
giaded  the  car,  as  it  is  the  wont  of  balloons 
to  do.    Mr.  Green  himself,  in  1840,  exliibited 
a  model  at  the  Polytechnic  Institution,  of 
an  apparatus  which  he  expected  would  suffice 
to  guide  a  baUoon ;  but  we  may  conclude  that 
nothing  satisfactory  has  resulted.    About  ten 
yeai's  ago.  Dr.  PoUi,  of  Milan,  suggested  that 
the  structm-e  of  a  fish  should  form  a  model 
for  an  aerial  locomotive  ;  but  he  was  fore- 
staUed  in  this  obvious  but  faUacious  idea,  by 
other  parties  in  England.  In  1842  Mr.  Henson 
took  out  his  patent  for  that  "  aerial  machine" 
which  hved  its  Uttle  day  of  popularity,  and 
then  went  out  of  sight;  a  small  steam-engine, 
m  a  car,  was  to  propel  a  light  fi-amework  150 
feet  long ;  and  a  taU  50  feet  long  was  to 
serve  as  a  rudder  at  one  end ;  but  whether 
the  machme  could  raise  itself  to  a  height  or 
could  propel  itself  by  the  engine,  or  co'uld 
steer  itself  by  the  tail,  were  enqmries  never 
satisfactorily  answered.  Next  came  M.Monge's 
copper  baUoon,  constructed  at  Paris  in  1844  • 
It  was  about  30  feet  diameter,  fonned  of  sheet 

IT^f""  °^         ^""^   tl^i^^^'  weighed 

dOOlbs.,  and  was  capable  of  containing  1001b 
of  hycbogen;  but  of  its  success  we  have 
heai-d  nothing.  The  egg-shape,  the  fish- 
shape,  the  fan- shape,  the  kite-shape,  aU  have 
been  proposed,  time  after  time,  within  the 
last  few  years;  one  of  the  latest  being  that  of 
Mr.  Be  l,  who  recently  patented  two  machines 
—a  balloon  motor,  having  both  a  sustaining 
and  a  propeUing  power;  and  a  parachute 
mo  or,  having  a  propelHng  power  which  con- 
stituted Its  o^vn  sustaining  power.  The  plan 
looked  ingemous  upon  paper,  but  this  is  not 
very  high  praise. 

OccasionaUy  baUoons  are  made  subsidiaiT 
to  science;  but  very  seldom.    The  British 
Association  has  more  than  once  dkected  its 
attention  to  this  matter,  but  with  very  little 
result.    In  1843  Mr.  Green  made  obsei-va- 
tions  ynth  meteorological  instruments,  at  five 
different  elevations,  vai-ying  from  2591  to 
67„8  feet;  while  Mr.  Jones,  the  instrument 
maker,  was  making  simUar  observations  at 
the  surface  of  the  earth  at  the  same  time- 
such  observations  as  these  might  perhaps  be 
multiphed  mth  advantage.    Mr.  Eush  com- 
municated to  the  British  Association,  in  1849 
a  senes  of  thermometrical  and  barometrical 
observations,  made  during  five  balloon  as- 
cents, in  1847-8-9,  at  various  altitudes  ranging 
up  to  20,000  feet.    One  of  the  latest  suggest 
tions,  for  making  balloons  useful,  was  that 
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recently  made  by  the  unfortunate  Lieutenant 
Gale,  for  rendering  assistance  in  t)ie  search 
of  Sii-  Jo]m  Franklin. 

During  the  recent  ballooning  season,  it  was 
stated  that  the  number  of  recorded  ascents 
exceeds  3000,  of  which  the  elder  Green  has 
made  nearly  500 ;  and  that  the  ascertamed 
fatal  accidents  do  not  amount  to  -J"- 

Of  the  sad  foolery  of  ascending  on  the  backs 
of  horses,  ponies,  and  other  ^^^^^^^^^'J^^f  J^^^^^ 
can  be  said  but  in  condemnation.  The  last 
example  was  thab  in  which  Madame  Poitevm 
decked  in  white  muslin  and  purple  velve  , 
with  a  crown  of  roses  on  her  head,  ascended 
from  the  Champ  de  Mai's  on  the  back  of  a 

hullock!  n  r\  ■ 

B  y:,SAMODE'NDRON,  a  genus  of  Oriental 

trees,  is  deserving  of  our  notice  here  as  pro- 
ducing MurvK  and  Bahwm  oj  Gdead.  Myr  h 
exudes  from  the  bark,  and  is  at  first  soft,  oily, 
and  of  a  yeUomsh-white  colour,  then  acqunes 
the  consistence  of  butter,  aud  by  exposm-e  to 
the  ah-  becomes  harder,  and  changes  to  a  red- 
dish hue.  As  met  mth  in  commerce,  it  is  ot 
two  kinds,  that  which  is  called  myii-h  %n  tears, 
and  that  called  myrrh  in  sorts.  The  ^mell  is 
pecuUai-  and  rather  disagreeable,  the  taste  is 
bitter  and  very  unpleasant. 

The  alcoholic  tinctm-e  of  the  best  myrrh, 
mixed  with  equal  parts  of  nitric  acid,  becomes 
red  or  violet.  The  tincture  of  the  false  myrrh 
(of  Bonastre)  so  treated  becomes  tui-bid  and 
yellow,  but  not  red.  The  taste  of  this  false 
myrrh  is  very  bitter,  but  the  smell  is  that  of 

*^hrpl-oduce  of  the  Balsamodendron  Gilea 
dense,  though  called  a  balsam  and  denomi 
nated  Balsam  of  Mecca  and  Balsam  of  Gilead, 
is  not  entitled  chemically  to  rank  as  such, 
being  an  oleo-resin.   It  is  of  two  kmds  that 
obtained  by  spontaneous  exudation,  and  that 
which  is  obtained  by  boiling  the  branches 
The  former  is  so  highly  prized  in  the  Last 
and  so  expensive,  that  it  is  never  brought  to 
Europe.  It  is  said  that  even  in  Constantmople 
there  aa-e  only  two  shops  whence  it  can  bo  pro- 
cui-ed  genuine,  and  wliere  it  costs  about  Is. 
per  grain  Enghsh.    That  which  is  obtained 
by  boiling  is  of  different  qaaUties  and  value, 
according  as  the  boiUng  is  continued  for  a 
short  or  long  time.   When  for  a  short  time 
onlv  the  substance  which  iloats  on  the  sur- 
face'is  highly  esteemed,  and  almost  all  of  this 
Sty  is' consumed  in  Asiatic  Turkey  and 
Eavpt.    The  variety  procured  by  long-con- 
tinued boiling  is  sent  to  Europe  lu  smd 
conical  leaden  boltles,  the  mouth  of  which  is 
closed  with  a  leaden  stopper,  and  covered  over 
v/ith  bladder.  It  is,  however,  frequently  adul- 
terated on  account  of  its  high  price  ;  and  the 
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cheaper  kinds  ordinarily  sold  contain  not  an 
atom  of  the  resl  balsam.  _ 

BALSAMS.  The  substances  commonly  in- 
cluded under  this  title  ai-e  of  various  natm-es. 
There  ai-e  natm-al  balsams  exuding  from  trees, 
as  those  of  Peru  and  Tolu,  &c.,  which  contam 
benzoic  acid  and  resin.    There  are  also  the 
balsams  of  Copaiba,  Gilead,  &c.,  which  contam 
no  benzoic  acid,  but  are  tmipentines  contam- 
ing  a  volatUe  oil  and  resin.    There  were  m 
former  pharmacopoeias  sundry  very  different 
prepai-ations  ranked  together  a.s  balsams, 
such  as  balsam  of  sulphm-,  traumatic  balsam, 
&c. :  these,  when  retained  in  modern  phai-ma- 
coposias,  are  ai-ranged  under  other  forms. 

Balsams  are  obtained  from  certam  vegeta- 
bles, cliiefly  of  the  Leguminoscc,  or  pea  tnbe, 
the  SturacecB,  or  Storax  tribe,  and  that  section 
of  Amentacea  called  Salicinew.  Numerous 
substances  of  a  resinous  nature  were  formerly 
designated  balsams,  and  tui-pentmes  and  bal- 
sams are  still  popularly  confounded  with  each 
other.    The  term  balsam,  however,  should  be 
limited  to  such  ai-ticles  as  contain  benzoic  acid 
along  with  a  volatile  oil  and  resin.  The  others, 
which  contain  only  volatile  oil  and  resin, 
should  be  called  tm-pentuies,  or  oieo-resms. 
The  true  balsams  appear  to  be  only  five,  ^'lz.  V 
balsam  of  Peru  and  balsam  of  Tolu,  benzom, 
storax,  and  liquidamber.  _  _ 

Balsams  command  veiy  vaiied  prices  m  uhe 
wholesale  market,  from  Is.  to  6s.  per  lb. 

BALTIC  SEA.  The  countries  sm-roundmg 
this  very  important  sea  supply  timber,  gram 
of  different  kinds,  hides,  tallow,  &c.,  m  the 
gi-eatest  abundance  and  of  the  first  quahty. 
If  we  except  the  seas  contiguous  to  Ihe  British 
islands,  and  that  which  incloses  the  maiitimo 
tracts  of  the  Chinese  empire,  no  portion  of  the 
ocean  is  so  much  frequented  by  ships  as  the 
Baltic  ;  and  this  in  spite  of  the  difficulties  of 
the  narigation.*  From  13,000  to  15,000  s  nps 
enter  and  leave  the  Baltic  eveiy  year,  of  which 
about  one-fourth  ai-e  British.    It  is  thought 
that  2  per  cent,  of  the  vessels  which  >asit  the  , , 
Baltic  ai-e  annually  lost,  while  the  commerce 
between  Great  Britain  and  America  is  earned 
on  with  the  loss  of  1  per  cent.    Besides  this, 
the  hai-bours  of  the  Baltic  oi-e  shut  up 
three  or  four  months  by  the  ice,  and  tbus  t_bo 
navigation  is  iutemipted  for  neariy  one-thira 
of  the  year.    Another  disadvantage  is  tlie 
shallowness  of  the  hiu-bours  on  the  soiithern 
coast,  and  the  complete  want  of  tides.  These 
difficulties  render  it  necessaiw  that  the  vessels 
employed  in  the  Baltic  trade  should  be  oi 
comparatively  small  burthen,  averagmg  from 
200  to  300  tons. 

BALTIMORE.    Tliis  imporiant  Amencfm 
city  has  great  ti-ade.    The  exports  consist 
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incipally  of  tobacco,  wheat,  wheat -flour, 
aize,  hemp,  and  flixx ;  and  its  imports,  of 
ilonial  produce  and  the  principal  European 
oducts  and  manufactui-es.    Its  export  teade 
as  of  late  years  been  gi-eatly  increased  by 
0  raiboads  which  connect  the  to\vn  -with 
iladelphia,  "Washington,    Ohio,   York  in 
ansylvania,  ifcc. ;  by  these  the  products  of 
0  interior,  including  even  the  valley  of  the 
ississippi,  find  a  rapid  transit  to  Baltimore, 
lence  they  are  shipped  to  vai-ious  parts  of 

0  United  States  and  of  Europe.  Tliere  are 
les  of  steam-packets  to  Philadelphia  and  to 
•ifolk,  and  other  packets  to  New  York  and 
rious  parts  of  the  Atlantic.  The  water  power 
the  J  ones'  FaUs  and  of  the  Patapsco,  which 
s  a  fall  of  800  feet  in  a  course  of  30  miles, 
made  available  in  the  numerous  flom-  mills, 
tton  factories,  and  other  manufactories  of 
th",  paper,  iron,  copper,  glass,  steam-engines, 
acco,  chemicals,  powder,  &c.,  in  the  envi- 
13  of  the  city.  In  the  city  itself  there  are 
:ton  factories,  tanneries,  distilleries,  brew- 
es,  sugar  refineries,  potteries,  saw-mills, 
iss-works,  rope-waUvs,  tobacco  manufacto- 
s,  printing-offices,  &c. 
RiVLUSTER,  or  BALLISTER,  a  peculiar 
id  of  column  employed  in  balustrades.  The 
luster  has  also  of  late  years  been  formed 
er  the  model  of  Greek  and  Roman  columns, 
lusters  are  placed  on  a  plinth,  and  are  sur- 
lunted  with  a  comice. 

BALUSTRADE,  the  termination  of  a  mo- 
■n  edifice.  Balustrades  are  most  commonly 
•ed  over  the  cornices  of  large  edifices,  after 
manner  of  a  parapet,  as  at  the  Banqueting 
use  at  Whitehall,  and  St.  Paul's  CathedraL 
iustrades  are  not  only  employed  in  large 
fices,  above  the  orders  of  architecture,  but 

1  to  inclose  stairs,  terraces,  altars,  fonts, 
I  the  balconies  of  houses.  ^The  balusters 
ming  a  balustrade  are  placed  on  a  plinth, 
equal  distances  from  one  another,  with  a 
all  opening  between  them :  they  support 
omice,  and  ai-e  divided  at  intervals  by  a 
lestal. 

3AMBARRA.    The  chief  mineral  wealth 
bis  African  region  is  iron  :  it  abounds  in 

y  districts,  and  the  inhabitants  make 
iisils  of  this  metal,  which  are  exported  to 
neighbouring  nations.  Gold  is  also  found, 
t  is  imported  in  large  quantitities  from  the 
lara  and  the  coasts  of  Guinea.  Dried  fish 
.  considerable  article  of  commerce, 
'.ambarra  carries  on  a  very  active  commerce 
ugh  it  is  limited  to  a  small  number  of  com- 
lities.  The  principal  trading  places  are 
nee,  Sansanding,  Sego,  Yamina,  Bammaku, 

Boure,  all  of  which  are  on  the  Joliba. 
3  last,  which  lies  to  the  south-west  of  Bam- 
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maku,  is  tlie  principal  morlcet  for  gold.  Be- 
sides gold,  the  principal  ni-ticles  of  exchange 
ai-e  slaves,  ivory,  and  coai-se  cotton  cloth 
made  by  the.  natives;  they  are  exchanged 
for  salt  brought  from  the  desert,  for  tobacco, 
and  European  merchandise.  In  their  way  to 
the  northera  coimtries  they  pass  through 
Timbuctu,  which  is  the  general  depot  for 
them.  There  seems  also  to  exist  some  trade 
with  the  coast  of  Guinea,  from  which  salt  is 
imported. 

BAMBERG,  in  Bavaria,  has  many  points 
of  interest  as  a  commercial  town.  Among 
the  numerous  incorporations  in  this  town  is 
that  of  the  gardeners,  which  consists  of  508 
masters,  70  apprentices,  and  upwards  of  250 
workmen.  The  highest  prize  which  it  gives 
— and  it  is  given  but  once  in  three  years — is 
for  the  cultivation  of  officinal  plants,  particu- 
larly the  liquorice  root,  of  which  above  50,000 
lbs.  are  annually  exported.  Yeij  considerable 
quantities  of  vegetable  seeds  are  raised  and 
exported  by  the  Bamberg  growers.  There 
are  sixty  brewers  here,  whose  beer  is  in  much 
demand  in  some  of  the  German  states.  The 
other  maniifactures  consist  of  tobacco,  porce- 
lain, musical  instruments,  marble  wares,stai-ch, 
sealing-wax,  gold  and  sUver  plate,  gloves,  &c. 
Two  annual  fairs  give  life  to  the  trade  of  tlie 
town,  the  situation  of  which  enables  it  to 
share  largely  in  the  ti-affic  of  central  Germany. 

BAMBOO,  or  BAMBUSA.  Tliis  very  useful 
genus  of  grass  is  distinguished  by  its  stems, 
which  are  hard  externally  and  coated  -with 
flint ;  in  the  inside  they  are  hollow,  except  at 
the  nodes,  where  strong  partitions  stretch 
across  the  inside,  and  cut  oS"  the  interior  into 
a  number  of  closed  up  cylinders. 

The  pm-poses  to  which  different  species  of 
bamboo  are  applied  are  so  numerous,  that  it 
would  be  difficult  to  point  out  an  object  in 
which  strength  and  elasticity  are  requisite, 
and  for  which  lightness  is  no  objection,  to 
which  the  stems  are  not  adapted  in  the 
eoimbies  where  they  grow.  The  young  shoots 
of  some  species  are  cut  when  tender,  and 
eaten  like  asparagus.  The  full  grown  stems, 
while  green,  form  elegant  cases,  exhaliug  a 
perpetual  moistiu-e,and  capableof  transporting 
fresh  flowers  for  hunch-eds  of  miles :  when 
ripe  and  hard,  they  are  converted  into  bows, 
arrows,  and  quivers,  lance-shafts,  the  masts 
of  vessels,  bed-posts,  walking-sticks,  the  poles 
of  palanquins,  the  floors  and  supporters  of 
rustic  bridges,  and  a  variety  of  similar  piir- 
poses.  In  a  growing  state  the  spiny  kinds 
are  formed  into  stockades,  whicli  are  impene- 
trable to  any  but  regular  infantry,  aided  by 
artillery.  By  notching  their  sides,  the  Malays 
make  wonderfully  light  scaUng-ladders  which 
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can  be  conveyed  witli  facility  where  heavier 
machines  could  not  he' transported.  Bruised 
and  crushed  in  water,  the  leaves  and  stems 
form  Chinese  paper,  the  finer  qualities  ot 
which  are  improved  hy  a  mixture  of  raw  cot- 
ton and  hy  more  cai-eful  pounding.  ihe 
leaves  of  a  smaU  species  are  the  material  us^ed 
hy  the  Chinese  for  the  lining  of  their  tea 
chests.    Cut  into  lengths  and  the  paxtitions 
knocked  out,  they  form  durable  water-pipes, 
or,  by  a  Httle  contrivance,  are  made  mto  excel^ 
lent  cases  for  holding  rolls  of  papers.  Slit 
into  strips,  they  afford  a  most  durable  mate 
rial  for  weaving  into  mats,  baskets,  wmdow- 
hhnds,  and  even  the  sails  of  boats.  Fmally, 
the  larger  and  thicker  truncheons  are  exqm- 
sitely  carved  by  the  Chinese  into  hea,utiful 
ornaments.    It  is  however  more  especiaUy  for 
building  pm-poses  that  the  bamboo  is  impor- 
tant. In  Sumatra  the  frame-work  of  the  houses 
of  the  natives  is  chiefly  composed  of  this  mate- 
rial.   In  the  floorings,  whole  stems,  four  or 
five  inches  in  diameter,  are  laid  close  to  each 
other,  and  across  these  laths  of  spht  bamboo 
about  an  inch  wide,  ai-e  fastened  down  with 
filaments  of  the  rattan-cane.    The  sides  ot 
the  houses  are  closed  in  with  the  bamboo 
opened  and  rendered  flat  by  sphtthag  or  notch- 
ing the  cu-cular  joints  on  the  outside,  chipping 
away  the  corresponding  divisions  withm,  and 
laying  it  in  the  sun  to  dry,  pressed  down  with 
weic'hts.   Whole  bamboos  often  form  the  up- 
upright  timbers,  and  the  house  is  generally 
roofed  in  with  a  thatch  of  narrow  spht  bam- 
boos, six  feet  long,  placed  in  regular  layers, 
each  reaching  within  two  feet  of  the  exti-emity 
of  that  beneath  it,  by  which  a  treble  covermg 
is  formed.    Another  and  most  ingenious  root 
is  also  formed  by  cutting  large  straight  bam- 
boos of  sufacient  length  to  reach  fi-om  the 
ridge  to  the  eaves,  then  sphttmg  them  exactly 
in  two,  knocking  out  the  pai-titions,  and  ar- 
ranging them  in  close  order  with  the  hollow 
or  inner  sides  uppermost ;  after  which  a  second 
layer,  with  the  outer  or  convex  sides  up,  is 
placed  upon  the  other  in  such  a  manner  that 
each  of  the  convex  falls  into  the  two  conti- 
guous concave  pieces,  covering  their  edges  ; 
the  latter  serving  as  gutters  to  caiTy  off  the 
rain  that  falls  upon  the  upper  or  convex  layer. 

BAMBOUK,  in  Northern  Africa,  is  o 
country  which  yields  silver  and  iron  of  excel- 
lent quality,  and  also  a  great  quantity  of  gold 
The  principal  gold  mines  of.  Bambouk  are 
situated  to  the  south  of  the  city  of  Bambouk, 
the  mountains   of  Tambaoura  :  but 


Part  of  the  gold  is  converted  into  ornaments 
for  the  women.   When  a  lady  of  consequence 
is  in  full  dress,  her  gold  ornaments  may  be 
worth  altogether  from  50/.  to  80/.  steriing. 
But  the  greater  part  of  tliis  metal  is  annually 
carried  away  by  the  Moors,  who  take  it  to 
Tunbuctu,  whence  it  finds  its  way  to  the 
northern  coast  of  Africa,  to  Egypt,  and  to  Asia.  >^ 
It  is  exchanged  for  other  commodities,  but 
chiefly  for  salt,  the  value  of  which  article  is 
very  great  in  these  mountamous  countnes  of 
Africa.    One  slab,  about  two  feet  and  a  half 
in  length,  fourteen  inches  in  breadth,  and  two 
inches  in  thickness,  mil  sometunes  sell  for 
21.  10s.  sterhng  ;  and  from  U.  15s.  \a  21.  may 
he  considered  as  the  common  price.  This^ 


salt 


is  brought  from  the  Desert  of  Sa- ^ 


creater  quantity  seems  to  be  obtained  by 
washing  the  sand  which  the  rivers  liavo  car- 
ried down  from  the  mountains  and  imbedded 
along  their  coui-ses  in  the  alluvial  soil. 


hara  The  European  merchandise  brought 
from'  the  coast,  has  till  lately  been  generally 
paid  for  with  slaves. 

BANBURY,  in  Oxfordshhre,  has  long  been  J 
noted  as  a  thriving  place  of  trade.  The 
neighbom-hood  is  very  thickly  covered  with 
villa'-es.    The  trade  cliiefly  depends  on  the 
ac-ricultural  neighbom-hood  ;  but  there  is  a 
considerable  manufacture  of  plush,  shag,  and 
girth  and  other  webbing,  caiTied  on  at  Ban- 
bm-y,  which  employs  within  the  pai-ish  above 
a  hundred  men,  besides  women  and  children, 
m  some  branches  of  the  manufactm-e ;  and_ 
many  others  ai-e  engaged  in  the  same  manu-. 
factm-e  in  some  of  the  adjacent  villages.  A- 
manufacture  of  hnen-weaA-ing,  fomierly  cari'ie 
on  at  BanbiuT,  has  been  abandoned.  There 
is  also  a  manufactory  of  agiicultural  unple 

ments.  ^ 

The  Banbmy  Cakes,  which  have  been  cele- 
brated from  the  time  of  Ben  Jonson,  are  sull 
in  high  repute  ;  and  ai-e  not  only  sold  in  the 
town  and  neighbourhood  but  sent  to  conside- 
rable distances.    They  have  been  exported  to 
America,  Australia,  and  India.    The  Banbmy 
cheese,  which  Shalvspere  and  Burton  mention, 
is  behoved  to  be  no  longer  made ;  though  a 
pecuUai-  kind  of  rich  cream  cheese  is  stoU  ma.le 
in  the  neighbom-hood  of  Banbiu^'  at  a  1.  - 
season  of  the  year,  whence  it  is  known 
Latter  made  cheese,'  and  fetches  a  high  pn.  • 
Banbiu-y  agricultural  implements,  and  han- 
bm-y  cakes,  are  to  take  part  in  the  Exhibition 
of  Industrj  in  1851. 

BANCA,  an  island  in  the  Indian  Ooonii 
lying  off  the  north  coast  of  Sumati-a,  denvos 
all  its  importance  in  a  commercial  pointy  ol 
view,  from  its  tin-mines,  which  were  first  di>- 
covercd  in  1710  or  1711,  and  have  siuoc 
vielded  immense  quantities  of  ore  :  the}  ap- 
pear in  fact  to  be  inexhaustible.  The  ore  (an 
oxide),  after  being  washed  in  the  nearest 
mountaui  stream,  is  smelted,  and  yields  i" 
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arious  proportions  from  thkty  to  seventy 
ownds  of  tin,  for  eveiy  hundred  poimds  of 
I'o ;  the  more  usual  proportion  is  about  sixty 
t  meti\l  to  one  huncked  of  ore.  If  the  ore 
lould  yield  less  than  twenty-five  per  cent,  of 
letal,  the  mine  is  abandoned  as  unprofitable, 
he  proportion  of  metal  pai-tly  depends  upon 
;ae  quality  of  the  charcoal  used  in  smelting. 

From  the  time  of  their  fii-st  discovery,  the 
inn-mines  of  Banca  have  been  worked  by  Chi- 
eese,  whose  numbers  have  been  annually  re- 
-ruited.     The  quantity  of  tin  procured  was 
bout  3,000,000  lbs.  annuaUy,  at  the  time  of 
ssion  to  the  Dutch ;  since  which  time  it  has 
rgely  iacreased;  so  largely,  indeed,  that 
'ter  fully  supplymg  the  markets  of  China 
id  India,  a  large  quantityis  annually  brought 
'  Em-ope,  where  it  has  consequently  lessened 
18  demand  for  the  tin  of  Cornwall. 
ji.BAND,  in  ai-chitectm-e,  a  flat  moulding, 
ith  a  vertical  face  shghtly  projecting  beyond 
'  '  vertical  or  curved  face  of  any  moulding  or 
u  ts  of  an  edifice  to  which  it  is  attached.  It 
very  extensively  employed,  and  is  used  to 
ve  an  appearance  of  binding  parts  of  build- 
gs  together. 

BANDA  ISLANDS,  a  smaU  group  of  islands 
the  Malay.  Archipelago.    These  islands 

•oduce  the  nutmeg  almost  exclusively, whence 

ey  are  frequently  called  the  Nutmeg  Islands, 
contradistinction  to  the  Amboynas,  which 

3ld  the  clove. 

BANDANAS,  or  BANDANNAS,  a  name 
Jgmally  applied  to  a  peculiai-  kind  of  silk 
.ndkerchief  made  by  the  Hindoos,  is  now 
i:  fen  to  silk  and  cotton  handkerchiefs  manu- 
Mtured  in  this  countiy,  decorated  with  pat- 
(!  .-ns  of  similar  character,  though  by  a  very 
iKTerent  process.    A  bandana  handkerchief 
1-  3  a  dyed  ground,  usually  of  a  bright  red  or 
'  le,  ornamented    with    circular,  lozenge- 
aped,  or  other  simple  figures,  either  whfte, 
m  some  cases  of  a  yellow  colom-.  These 
ots  are  said  to  be  produced,  in  real  Indian 
ndanas,  by  tying  up  the  parts  intended  to 
white  or  yellow  with  bits  of  thread  before 
])Osing  the  handkerchief  to  the  action  of  the 
o,  and  thus  protecting  them  from  it.  In  the 
icess  followed  by  British  manufacturers, 
ach  was  mvented  in  1810  by  M.  Kochlin  of 
ijhlhausen,  the  whole  surface  of  the  hand- 
rchief  is  dyed  of  one  uniform  colour  ;  anum- 
r  of  pieces  thus  dyed  are  laid  between  two 
iden  plates  perforated  with  holes  wherever 
ite  spots  are  intended  to  be,  and  while  the 
•  eral  thicknesses  of  cloth  are  compressed 
this  manner  by  the  power  of  a  hydraulic 
«s,  a  fluid  capable  of  discharging  the  dye 
made  to  percolate 'through  the  holes  in  the 
idon  plates,  removing,  in  its  passage,  the 
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dye  from  such  parts  of  the  cloth  as  are  ex- 
posed to  its  action.  By  vaiying  the  discharging 
fluid  the  spots  may  be  made  yellow  instead  of 
white ;  and  arrangements  are  sometimes  made 
for  combining  white  and  yellow  .spots  in  the 
same  handlcerchief. 

Messrs.  Monteith's  Bandanna  "Works,  near 
Glasgow,  are  among  the  finest  of  our  factory 
establishments. 

BANGALORE,  in  the  Mysore  temtoiy,  is 
a  busy  commercial  place.  Its  merchants  carry 
on  dealings  with  every  part  of  the  south  of 
India.  The  principal  ai-ticles  which  enter 
into  this  commerce  ai-e  salt,  sugar,  betel-nut, 
spices,  metals,  dyeing-stufis,  raw  silk,  and 
cotton  wool.  Many  of  these  articles  are  im- 
ported for  the  use  of  its  manufactm'ers.  The 
tissues  woven  here,  both  of  sillc  and  cotton, 
are  ahnost  entirely  retained  for  the  use  of  the 
district.  The  spinning  of  cotton  is  aU  per- 
formed by  women,  who  carry  their  yam  to  a 
weekly  mai-ket  for  sale  to  the  weavers. 

BANGKOK,  the  capital  of  the  kingdom  of 
Siam,  is  a  place  of  considerable  trade.  The 
most  active  commerce  is  carried  on  with  the 
ports  of  the  Cliinese  empire;  but  the  trade 
between  Singapore  and  other  places  of  the 
neighbourhood  has  greatly  increased  of  late 
years.  The  internal  commerce  with  the  ex- 
tensive countries  drained  by  the  river  Menam 
is  also  very  important. 

BANGOR.  This  Welsh  city  owes  its  trade 
ahnost  entirely  to  slates,  which  are  brought 
to  Port  Penrhyn  from  the  quarries  of  Llan- 
degai,  a  place  about  8  miles  distant,  by  means 
of  a  railway  made  for  the  purpose.  These 
quarries  give  constant  employment  to  upwards 
of  2000  worlunen,  and  they  produce  a  large 
revenue  to  the  proprietor.  It  is  stated  by 
Mr.  Parry,  '  Cambrian  MuTor,'  p.  152,  that 
'  90  years  ago  these  quarries  brought  only  80/. 
a  year  to  the  pocket  of  the  proprietor;  and 
now  it  is  said  that  the  present  honourable 
and  fortunate  possessor  receives  the  enor- 
mous and  almost  incredible  sum  of  250,000/. 
a  year.'  But  this  no  doubt  means  the'  pro' 
duce  of  the  quanies,  from  which  all  workin<^ 
expenses  have  to  be  deducted.  The  greater 
part  of  the  slates  are  exported,  but  many  are 
manufactiu-ed  in  Bangor  into  billiard  tables, 
chunney-piers,  and  a  great  variety  of  objects. 
One  slate  maniifactoiy  is  on  a  very  extensive 
scale,  and  there  are  several  less  extensive. 
All  of  them  have  been  established  wthin  a 
few  years ;  indeed  the  application  of  slate  to 
these  purposes  is  quite  recent.  In  adtUtion 
to  the  dock  and  wharfs  at  Port  Penryhn,  a  new 
shippmg  place  has  just  been  erected  at  Garth 
tor  shippmg  slates  from  another  quan-y. 
BANISTER.  [Bai,uster.] 
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BANJARMASSIN,  a  town  on  the  south 
coast  of  the  island  of  Borneo,  cf^f 
considerable  trade  mth  China  ^he^mports 
of  the  town  are  principaUy  of  piece  goods 
cutlery,  opium,  gunpowder,  and  f^ZTl^ 
The  produce  exported  m  return  consist  ot 
pepper,  diamcrds,  gold  dust,  wax,  camphoi 
fpFces,  rattans,  and  edible  ^f-]  ^^^' 
steel  of  very  superior  quality  is  also  manu 

niNK  -  BaSr  -  BANKING  Im 
poZt  as  the  principle  of  ^^-^f^l^ 
development  of  manufactm-es  '^^f  ^^^^^^^^ 
it  would  be  impossible         ^^eat  the  subjec 
as  to  bring  it  mthin  the  limits  of  the  present 
work    There  is,  however,  one  aspect  of  the 
S^"ct,  of  much  moment  to  the  operative 
classes,  treated  under  S^ving^Bakks 

BANK  NOTE  MACHINERY.  Consider- 
Me  mechanical  ingenuity  has  been  shewn  in 
deviXg  the  best  mode  of  manufacturing  bank 
noTes  so  that  they  shall  be  hght,  durab  e,  and 
:TeJj  imitated  by  forgers  The  ma^^^^^^^^^^ 
the  paper,  the  -gx-Jg jf  the  sted^^^^^^ 
and  the  numbering  of  the  notes, 
railed  forth  this  ingenuity.  . 

I  was  stated  some  ^^^rt  time  ago  m  the 
Tuiblic  ioumals  that  many  of  the  banks  m  the 
f^l^ted^S^es  have  adopted  the  -  « 

liar  land  of  paper  ^^-^^  ^^^f  ^/Se  body 
notes     There  axe  mtroduced  into  the  boay 

revealing  the  «?  "'XtS  torn  *ch  bant 

to  the  convexsurface  of  a  ^j^f 

state  to  be  printed  from.    By  ^  s  bea 
train  of  operations  one  origmally  eiigra 
Sock  is  m^le  to  suffice  for  an  almost  endless 

^:!otA  .letting,  the  cm- 
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blems,  and  the  ornaments  are  conibined  m  a 
bank-note,  is  so  planned  as  to  render  forgery 
flifTicult    The  numbering  is  a  remarkable  pro- 
cess,  as  now  performed.    In  1809,  the  bank 
adopted  a  numbering   press  invented  by  . 
Mr  Bramah,  by  which  the  expense  and  un- 
certainty of  finishing  annually  a  large  number 
of  bank  notes  with  a  pen  was  matenaUy  di- 
minished, and  forgery  rendered  more  difecult. 
The  machine  was,  however,  so  far  mcomplete 
that  it  produced  only  units,  the  tens  and  hun- 
dreds requiring  to  be  brought  forward  by 
hand      In  1813  a  machine   invented  by 
Mr.  John  Oldham,  and  used  at  the  Bank  of 
Ireland,  had  the  additional  power  of  effecting 
numerical  progression,  from  1  to  100,000  by 
its  own  operation;  one  of  these  machmes 
was  subsequently  attached  to  each  press  f™^ 
printing  the  body  of  the  notes,  m  order  to 
re^stei  and  check  the  number  of  notes  pass- 
ine  through  the  press.  _ 

In  1819  Mr.  Bryan   Donlan  invented  a 
counting  machine,  applicable  to  the  number- 
ing of  notes.   Like  most  others  of  the  kind, 
its  action  depended  on  the  relative  motion  of 
fs  riS  of'ratchet  wheels  with  projectmg  . 
rims  having  notches  cut  in  them;  so  that. 
wTen  le  fiist  wheel  counted  units,  the  second , 
wheel  indicated  tens,  and  so  on  progres^^^ 
When  Mr.  Thomas  Oldham  succeeded  hi3 
father,  Mr.  John  Oldham,  as  engineer  to  the 
Banlc  of  England,  he  endeavom-ed  to  impiove 
on  the  insl-uments  preriously  constructed, 
and  devised  the  fonn  of  apparatus  now  em- 
Xyed,  which  is  as  foUows  :-Four  wheels 
each  ivided  by  ten  notches,  leaving  a  facet 
beLeen  each  pair,  engraved  with  consecutive 
numbers  fi'om  1  to  0,  ai-e  placed  upon  a  shaft ,  _ 
a  portion  of  their  breadth  being  tm-ned  do^m  , 
iZt  one-half  of  their  depth,  1-ving  a  bo 
or  coUai-  between  eveiy  two.    Upon  th..e 
bosses,  and  filhng  up  the  sp'^ces,  i^st  ktche> 
and  over  each  wheel  is  a  pall,  the  widt  i  oi 
the  f^-st  being  equal  to  that  of  the  unit  wheel 
andthe  breadth  of  the  others  equalling  th 
TZ  wheel  and  latch.    The  palls  are  driv 
bv  a  crank;  by  each  revolution  of  which  th 
S.t  Xl  is  moved  tlu-ough  a  space  equal  to 
0  ;  ;  iith  of  its  entire  chcuniference,  bringm 
inviv  I'ovwai-d  the  numbers  from  1  to  (). 

^!:r;Ltro,s«.ci,ed,u,ei..*»;* 

second  wheel  is  depressed,  and  the  aMu  a 
noves  forward  one  division  marking  the  tens. 
The  same  process  is  repeated  with  regard  to 
the  other  Vheels,  and  thus  any  — 
,-,nmbprs  can  be  registered,  b>  simpi,\  i» 
Zs  ng  the  number  of  wheels  in  proportion 
Machiiu^s  of  this  kind  are  extensivel^v  adopted 
fn  t  e  Banlc  of  England;  .nth,  of  course,  an 
Sking  apparatus  to  apply  to  the  tjTes. 


305         BANKS  SIR  JOSEPH. 


BAR-LE-DUC. 


806 


A  patent  was  taken  ont  in  1844  for  a  mode 
,  of  printing  bank-notes  intended  to  obviate 
;  the  liability  to  forgery.  The  surface  is  covered 
iwith  two  designs,  one  geometrically  regular, 
.  and  the  other  very  irregular;  the  two  designs 
;  are  engraved  on  different  plates,  and  are 
T  printed  vfith.  difierent  inks,  the  one  with  visible 
and  the  other  with  invisible  ink.    Both  of  the 
links  are  deUble  or  removeable  by  chemical 
rmeans  ;  and  the  usual  engraving  of  a  bank-- 
mote  is  printed  on  paper  so  prepai-ed.  The 
rrationale  of  the   suggestion  is  this:  that 
'whatever  means  a  forger  might  take  to  alter 
by  chemical  agency  the  letters  or  figures,  or 
•  to  transfer  them  by  lithographic  or  anastatic 
i^rocesses,  the  state  of  the  paper  would  beti-ay 
nim  :  for  he  would  remove  some  parts  of  the 
design  in  the  one  case,  and  fail  to  transfer  it 
in  the  other. 

BANKS,  SIR  JOSEPH,  was  a  great  con- 
ilribiitor  to  industry  and  science  in  the  latter 
'ihalf  of  the  last  century.    Besides  his  own 
voyages  and  travels,  all  the  voyages  of  disco- 
very which  were  made  under  the  auspices  of 
Government  for  the  last  thirty  years  of  Sir 
Toseph  Banks's  life  had  either  been  suggested 
l  iy  him,  or  had  received  his  approbation  and 
npport.  In  the  affairs  of  the  Board  of  Trade, 
f  the  Board  of  Agriculture,  and  of  the  Mint, 
he  was  constantly  consulted,  and  he  took  a 
'  ading  part  in  the  management  of  the  Royal 
rardens  at  Kew.    He  was  a  distinguished 
iromoter  also  of  the  interests  of  the  Horticul- 
lu-al  Society  founded  in  1804.    His  influence 
vas  frequently  directed  to  soften  to  men  of 
science  the  inconveniences  of  the  long  war 
vhich  followed  the  French  -Revolution;  to 
ille\'iatc  their  sufferings  in  captivity;  or  to 
trocure  the  restoration  of  their  papers  and 
JoUections  when  taken  by  an  enemy.  Baron 
Duvier,in  his  'Eloge'  upon  Sir  Joseph  Banks, 
entions  that  no  less  than  ten  times  collections 
Idressed  to  the  Jardin  du  Roi  at  Paris,  and 
aptured  by  the  Enghsh,  were  restored,  by  his 
imtercession,  to  their  original  destination.  His 
Durse  was  always  open  to  promote  the  cause 
'f  science,  and  his  Ubrary  of  natural  history 
Iways  accessible  to  those  who  desired  to 
nsult  it.    During  the  two-and-forty  years  in 
hich  he  continued  President  of  the  Royal 
•?ociety,  he  was  indefatigable  as  an  official 
rustee  in  the  management  of  the  British 
^luseum ;  to  which  institution,  after  innu- 
nerable  gifts,  he  made  a  contingent  bequest 
if  his  scientificlibrary,  together  with  his  foreign 
lorrespondence,  where  both  are  now  deposited. 

BANNER,  a  piece  of  drapery  attached  to 
lihe  upper  part  of  a  pole  or  staff,  generally 
■anging  loose,  but  sometimes  fixed  in  a  slight 
framework  of  wood. 


BANQUETTE,  in  fortification,  is  a  step 
formed  of  earth  at  the  foot  of  the  interior 
slope  of  a  parapet,  and  extending  along  its 
whole  length,  except  where  intervals  arc  left 
for  placing  artillei^  to  fire  through  the  em  ■ 
brazures. 

BANYAN-TREE,  or  Jiciis  indicus  is  a  native 
of  most  parts  of  India,  both  on  the  islands 
and  the  main  land.  The  wood  is  light,  white, 
porous,  and  of  no  value.  Brahmins  use  the 
leaves  as  plates  to  eat  off;  birdlime  is  manu- 
factured from  the  tenacious  milky  juice.  The 
branches  spread  to  a  great  extent,  dropping 
their  roots  here  and  there,  which  as  soon  as 
they  reach  the  ground  rapidly  increase  in 
size  tin  they  become  as  large  as  and  similar 
to  the  parent  trunk,  by  which  means  the 
quantity  of  ground  they  cover  is  almost  in- 
credible. Roxburgh  says  that  he  has  seen 
such  trees  full  five  hundred  yards  round  the 
circumference  of  the  branches,  and  a  hundi-ed 
feet  high,  the  principal  trunk  being  more  than 
twenty-five  feet  to  the  branches,  and  eight  or 
nine  feet  in  diameter. 

BAPTISTERY,  an  ancient  building,  in 
which  Christians  performed  the  ceremony  of 
baptism.  The  most  celebrated  existing  bap- 
tisteries are  those  of  Rome,  Florence,  and 
Pisa ;  the  most  ancient  is  the  baptistery  of 
S.  Giovanni  in  Fonte,  near  the  church  of 
S.  Giovanni  Laterano  at  Rome,  commonly 
said  to  have  been  erected  by  Constantine  the 
Great.  The  plan  of  this  building  is  an 
octagon,  with  a  small  portico  at  the  entrance  ; 
the  interior  is  decorated  with  eight  most 
beautiful  porphyiy  columns,  the  finest  of  the 
kind  in  Rome.  The  diameter  of  this  sti-ue- 
ture  is  about  75  feet. 

The  Baptistery  of  Florence,  which  is  octan- 
gular, with  a  diameter  of  about  100  feet, 
stands  opposite  to  the  principal  entrance  of 
the  Catheckal.  The  three  great  bronze  doors 
are  celebrated  for  the  beauty  of  their  bas- 
reliefs,  and  for  the  marble  and  bronze  figures 
above  them. 

The  Baptistery  of  Pisa,  erected  between 
the  years  1152  and  1100,  by  Diotisalvi,  is  a 
singular  design.  The  plan  is  circular,  with  a 
diameter  of  110  feet;  the  building  is  raised 
on  three  steps,  and  surmounted  with  a  dome 
in  the  shape  of  a  pear.  The  external  eleva- 
tion is  divided  into  three  stories. 

BAR-LE-DUC,  is  a  busy  town  in  the  eastern 
part  of  France.  Its  manufactures  consist  of 
cotton  and  woollen  goods,  cotton  yarn,  hosiery, 
handlcerchiefs,  and  leather.  The  town  is 
celebrated  for  its  sweetmeats,  and  contains 
several  breweries.  The  Ornain  is  navigable 
below  Bar,  which  has  thus  a  ready  means  of 
transit  for  its  industrial  products,  and  for  the 
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other  items  of  its  trade,  namely,  wine,  :ron, 
fir  and  oak  planks,  and  firewood  for  the  sup- 
ply of  Paris.  There  are  extensive  uron-works 
and  stone-quarries  in  the  neighbourhood.  _ 

Bl'RBACAN,  or  BAKBICAN,  m  ancient 
fortification,  was  usually  a  small  round  tower 
for  the  station  of  an  advanced  guard  placed 
iust  before  the  outward  gate  of  the  castle-yaid 
S  halhum.  In  cities  or  towns  the  l3-;bacan  wa 
a  watch-tower,  placed  at  someimpoxtantpomt 
the  drcumvillation.    It  had  sometnne^  a 
ditch  and  drawbridge  of  ats  own.    The  stieet 
of  London  called  Barbican  received  its  appel 
lation  from  its  ^•icinity  to  a  tower  of  this  soit 
attached  to  the  city  wall,  the  remams  of  which 
were  visible  mthin  the  last  half-century- 

BARB-^DOES  is  one  of  our  West  India 
Sugai-  Islands.  Like  others  of  tlie  same  ^-oup 
which  have  lost  a  monopoly,  it  has  suffered 
from  the  recent  change  in  the  sugar  duties 
There  are  about  106,000  acres  of  surface,  ot 
which  20,000  were  under  sugar  cultivation  m 
1848    The  sugar  exported  in  that  year  was 
about  33,000  hogsheads,  and  the  molasses 
13,000  hogsheads.    The  shippmg  t^iat  be- 
longed to  Barbadoes  in  1848  amounted  to  43 
vessels,  of  1716  tons,  mth  255  men  The 
entire  imports  for  that  ye^  ^^ere  valued  at 
430,000L  ind  the  exports  600,OOOL    In  1849 
the  island  imported  British  and  P^^J^^ 
and  manufactures  to  the  value  «f  fl^'^f 

Governor  Colebrooke,  m  a  letter  to  Eail 
Grey  in  the  spring  of  1850,  expressed  an  m- 
tention  to  encom:age  by  every  ^^^ans  m  Ins 
power  the  cultivation  of  cotton  m  Barbadoes. 
He  stated  that  'at  a  fomer  period,  and  espe^ 
ciaUy  in  seasons  when  the  sugar  crops  had 
failed,  or  were  unproductive,  cotton  was  ex- 

'TlT^Tm-^'TL  products  and  industa-y 
of  tMs  great  African  re'gion  a- briefly  noticed 
under  the  names  of  the  countries  which  com. 
prise  it.    [Algiers;  Mabocco  ;  Tbipoli  , 

^"bAEBEEINI  vase.   [Pobtland  Vase.] 
BAECELONA  is  the  most  important  manu- 
facturing and  trading  town  in  Spain,  ine 
staple  manufactures  are  cotton  and  silk,  ine 
commerce  of  Barcelona,  omng  to  a  variety  ot 
causes,  but  principally  to  oppressive  restric- 
tions on  the  importation  of  foreign  goods  to 
the  independence  of  South  American  states 
and  to  the  civil  wars,  has  greatly  iallen  ofl 
^^om  its  former  prosperity.    The  imports^^^^ 
cotton,  sugar,  colfee,  cocoa,  ""^^g^' f 
colonial  products,  chiefly  from  Cuba  and  Pu- 
erto llico,  hemp,  coals,  corn,  deals,  salt  fisl  , 
hides,  iron,  hardware,  &c.    The  trade  wit 
t     Levant  the  colonics,  and  Erance,  as  wel 
as  the  coastiug  trade,  is  pretty  active,  ih. 


exports  are  wrought  silks,  soap,  fire-arms, 
paper,  hats,  ribands,  wine,  brandy,  oil,  vermi- 
ceUi,  cork,  bark,  fruits,  &c.     The  so-called 
Barcelona  nuts  are  shipped  to  England  from 
Tarragona.  The  exports  and  imports  of  Bar- 
celona each  amount  to  three  to  four  miUions 
sterhng  annually.    From  the  'Mercado,'  or 
Price  Cun-ent,  of  Barcelona,  we  are  enabled 
to  give  the  quantities  of  the  principal  imports 
into  Barcelona  for  the  year  1846.    They  are  t 
as  follows  :— 8,000,000  lbs.  of  sugar,  115,000 
cwts.  of  salt  fish,  114,000  hides,  3,250,000  lbs. 
of  cocoa,  2,000,000  lbs.  of  coffee,  50,000  tons 
of  coal,  16,000,000  lbs.  of  cotton,  and  280,000 
lbs.  of  indigo.    In  the  year  1846  the  export 
of  wine  amounted  to  30,000  pipes,  neaa-ly  all 
of  which  went  to  the  West  Indies. 

BAEGE  COUESE,  a  term  applied  to  tliat 
pai-t  of  the  tihng  of  a  roof  wMch  projects  over 
the  gable  end  of  a  building;  the  under  part 
of  which  is  stuccoed.  To  protect  this  stucco 
fi-om  the  weather,  two  boards,  called  barye- 
board.,  foWovdng  the  inchnation  of  the  root, 
are  often  attached  to  the  gables  of  old  Eng- 
lish houses,  fixed  near  the  exti-emity  of  the 
barge-com-se,  and  caiwed  in  the  gothic  style. 

BAEI,  TEEEA  DI,  a  prorince  m  the  kmg- 
dom  of  Naples,  is  rich  in  grain.    Two  kinds 
of  it  ai-e  cultivated,  the  common  wheat  lor 
bread,  and  a  small-grained  hard  wheat  (grano 
duro)  which  is  preferred  for  maccarom,  and 
is  exported  to  Naples  and  elsewhere  under 
the  name  of  Barietta  corn,  from  the  haibour 
of  Barietta  where  it  is  shipped.    The  princi- 
pal fai-mers  of  this  pai-t  of  the  provmce  have 
formed  themselves  mto  a  company,  so  that 
the  corn  trade  of  Barietta  is  entu-ely  m  then- 
hands.    The  other  crops  axe  olives,  tobacco, 
cotton,  flax,  almonds,  and  other  fmnts  Capers, 
liquorice,  and  the  soda  plant  are  also  abun- 
dantly -rown.   The  best  wines  are  those  ol 
Sni,  Bitonto,  and  TerUzzi    A  littl.  sfllc  :s 
produced.    The  fisheries  and  saltworks  along 
fhe  coast  ai-overy  valuable.  The  1™^^^^- 
no  manufactures  of  importance ;  but  ship- 
building is  caiTied  on  m  most  of  the  town> 
^oTthe  coast.    The  trade  is  chiefly  canned 
;rby  sea  with  Naples,  Venice,  Trieste  an- 
the  coast  of  Dalmatia,  and  consists  of  the 
acrricultural  products  mentioned  ahove._ 
"barilla  is  the  commercial  name  given  o 
the  impure  carbonate  of  soda  imported  into 
this  countiT,  pi-iucipaUy 
nary  Islands,  and  Sicily.  The  best  is  brougl 
from  Alicante,  in  the  -oighbourhood  of  whu 
place  it  is  prepared  chiefly  from  the  Sahol^ 
Voda     The  plants  are  usually  gathered  m 
Sep  ember,  U  after  they  have  been  aUowed 
to 'become  heated  by  being  tbro.-n  togd^^ 
in  heaps,  are  chied  in  the  sun.    In  Oetolx: 
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:the  planes  are  burned  in  a  heniisphencftl  kiln 
>  dug  in  the  eoi'tU ;  the  soda  contained  in 
;  them  is  fused  and  collected  in  masses,  which 
;  have  a  hai-d  and  spongy  consistence ;  and  this 
^soda,  wlien  broken  into  fragments,  is  ready 
I'for  shipment. 

The  cai-bonate  of  soda  is  lai-gely  used  in  the 
1  manufactui'e   of   soap  and  glass,  and  for 
■other  pm-poses.     From  1839  to  1834,  the 
j  average  annual  importation  of  harilla  into 
I  Great  Britain  was  252,000  cwts. ;  and  at  the 
I  present  time  it  is  hai-dly  imported  at  all : 
;in  1848  the  import  was  only  2349  cwts.  This 
change  has  heen  occasioned  by  the  production 
f  carbonate  of   soda  from  common  salt 
,  1  lirough  the  agency  of  sulphmic  acid :  salt 
ij  ihaving  become  much  cheaper  from  the  repeal 
of  the  duty,  and  sulphmic  acid  also,  from  im- 
] n-ovements  in  the  mamxfactm'e.    The  quan- 
tity of  cai'bonate  of  soda  now  consumed  an- 
I  maUy  is  calculated  to  be  seven  times  as  much 
s  the  largest  imj)ortation  of  barilla  in  any 
-ingle  year.    Bai-illa  at  present  sells  at  9/.  to 
10/.  per  cwt. 

ll     BA'RIUM,  a  peculiai-  metal,  discovered  by 
'!  Davy  in  1807:  it  is  the  basis  of  the  alkaline 
Dxide  or  earth  barytes,  from  which  it  is  ob- 
tained by  various  chemical  processes.    It  re- 
sembles sUver  in  appeai'ance :  it  is  much 
hea^^er  than  water.    By  exposure  to  the  air 
it  is  slightly  covered  with  a  crust  of  barytes. 
It  fuses  before  it  becomes  red  hot,  and  at  this 
temperahii'e  it  acts  upon  glass,  without  being 
rolatOized;  when  exposed  to  the  au",  and  mo- 
lliilerately  heated,  it  brnns  with  a  deep  red 
'ight.    It  may  be  flattened  a  little,  so  that  it 
i  to  a  certain  extent  a  malleable  metal.  Ba- 
iimi  has,  however,  as  yet  been  obtained  only 
n  smaU  quantities,  and  consequently  its  pro- 
erties  are  but  imperfectly  known. 
The  protoxide  is  met  with  combined  mth 
;ulphimo  acid,  forming  heavy  spar,  or  catvh; 
I  i-med  chemically  sulphate  of  barytes,  and 

■  ith  carbonic  acid,  constituting  the  mineral 
•  iTiied  wilherite,  or  carbonate  of  baiytes  ;  it 
nay  be  procured  by  decomposing  either  of 
'  I ese  native  compounds.    It  is  of  a  grayish 

■  hite  colour ;  when  moistened  with  water  it 
locomes  very  hot,  und  in  a  short  time  falls 

ito  a  fine  white  powder;  if  more  water  is 
■Ided,  it  becomes  a  crj-stalline  and  vei-yhai-d 

II  nass.  It  is  extremely  poisonoits,  has  an 
tcrid,  allmline,  caustic  taste,  and  requires  a, 
ligli  temperature  to  fuse  it. 

Ml  Barium  combines  with  many  substances  to 
>roduce  chemical  compounds.  One  of  the 
ijst  known  is  sulphate  of  barytes,  vrhich.  occnrs 
argely  in  many  parts  of  the  earth,  especially 

|k>a  the  lead  mines  of  the  north  of  England; 
t  occurs  both  amoi-phous  and  crystallized.  In  I 
VOL.  u 


the  former  state  it  is  sometimes  colourless 
and  ti-anspai-ent,  and  frequently  opaque.  The 
crystals  ai-e  often  very  large.  It  is  extremoly 
heavy,  its  specific  gravity  being  about  4.7. 
It  is  unalterable  by  air  or  by  water,  and 
is  scarcely  afl'ected  by  heat.  When  sulphate 
of  barytes  is  only  moderately  heated  with  car- 
bonaceous matter,  a  solar  phosphorus  is 
formed,  which  is  called  the  Bolognian  Phos- 
phorus. 

BARK.  Several  kinds  of  bark,  being  used 
for  processes  in  the  arts  or  for  medicine,  enter 
largely  into  commerce.  Of  the  former  class 
are  oak  bark,  cork  bark,  mimosa  or  wattle 
bark,  and  quercitron  bark  ;  and  the  most  im- 
portant among  the  latter  is  Jesuits'  or  Peru- 
vian bark.  [Cinchona.]  Some  others,  such 
as  CiNXAMON  and  Cassia,  are  noticed  else- 
where. 

Oak  hark  is  extensively,  and  was  foi-meiiy 
almost  exclusively,  used  in  tanning,  for  which 
it  is  valuable  on  account  of  the  lai-ge  propor- 
tion which  it  contains  of  the  pecuhar  astrin- 
gent called  tannin.  Sir  H.  Davy  has  shown 
that  8i  lbs.  of  oak  bark  are  equal  in  eflaciency 
to  2J  lbs.  of  galls,  3  lbs.  of  Sumach,  7J  lbs. 
of  the  hai-k  of  the  Leicester  willow,  11  lbs.  of 
the  bark  of  the  Spanish  chestnut,  18  lbs.  of 
elm  bark,  or  21  lbs.  of  common  willow  bark. 
The  quantity  of  tannin,  however,  varies  both 
with  the  age  of  the  trees,  and  with  the  season 
in  which  they  are  cut ;  heing  more  abundant 
in  the  bai-k  of  young  than  of  old  trees,  while 
if  taken  in  the  spring  the  bark  has  four  and  a 
half  times  the  quantity,  in  a  given  weight, 
that  it  Avould  have  in  the  winter. 

Cork  hark,  or  Cork,  is  the  outer  bark  of  an 
evergreen  oak  (Querciis  suber),  which  grows 
abundantly  in  Portugal,  Spain,  the  south  of 
France,  and  Italy.  Most  of  the  cork  hai-k 
used  in  Europe  is  supplied  by  Spain  and  Por- 
tugal, but  that  of  the  best  quality  by  France. 
As  the  cork  is  really  dead  bark,  it  may  be  care- 
fully removed  without  injuring  the  tree,  which 
may  be  stripped  eveiy  eight  or  ten  years,  he- 
ginning  when  it  is  fifteen  years  old.  At  each 
successive  stripping  the  produce  becomes 
greater  in  quantity,  and  better  in  quality.  The 
inner  baric,  which  contains  much  tannin,  can- 
not be  removed  without  destroying  the  ti-ee. 
Cork  bark  is  usually  charred  lightly  when 
taJcen  from  the  tree,  to  improve  the  textui-e 
by  closing  the  pores ;  but  this  process,  whicli 
is  liable  to  impart  a  disagreeable  flavour  to 
liquors  stopped  with  cork  so  treated,  is  not 
required  for  the  thinner  but  closer  layers  of 
young  bark.  Tlie  hghtness  of  cork  recom- 
mends its  use  as  floats  for  fishing-nets,  for 
life-preservers,  for  insuring  the  buoyancy  of 
life-boats,  and  for  similar  pm-poscs  ;  wliilo  its 
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compressibility  and  elasticity,  being  combined 
wtli  a  closeness  of  pore  wMcli  prevents  the 
passage  of  liquids,  render  it  valuable  for  stop- 
ping bottles  and  casks.  [Coek-Mahufactube.] 
Mimosa,  or  wattle  &ar/v,is  collected  from  two 
species  of  Mimosa  wbich  abound  m  New 
South  Wales,  Van  Piemen's  Land,  and  New 
Zealand,  where  it  is  employed  in  tanning.  It 
contains  about  150  lbs.  of  pm-e  ^^^^'^  l 
ton  of  bark,  which  is  about  three  fifths  of  the 
proportion  'yielded  by  the  best  whate  oak 
bark ;  and  it  imparts  a  reddish  colour  to  the 

^^tZ'citron  bark  is  the  produce  of  the  Quercus 
niqra,  or  tinctoria,  a  North  American  oak,  and 
is  used  as  a  yellow  dye.  The  colourmg  matter 
resides  wholly  in  the  inner  bai-k  ;  and  care  is 
needful  in  extracting  it  to  avoid  any  admix- 
tm-e  of  the  tannin  of  the  bark,  which  would 
give  a  brown  tinge.  .     .  ,„,q 

The  imports  of  bark  for  tanmng  in  1849 
amounted  to  the  very  large  quantity  of 
365,755  cwt.,  of  which  more  than  two-thirds 
were  suppHed  by  Holland  and  Belgium.  Oak 
bark  sells  at  present  from  90s.  to  LSOs.per  ton 
BARK-BED,  in  Horticulture,  is  a  bed 
fonned  of  the  spent  bai-k  used  by  tanners, 
placed  in  the  inside  of  a  brick  pitmi  a  glazed 
house,  constructed  for  forcing,  or  for  the 
growth  of  tender  plants.  _ 

BARKER,  ROBERT,  deserves  notice  m  this 
place  as  the  inventor  and  patentee  of  panora- 
mas.   He  practised  originally  as  a  portmt- 
painter  in  Dubhn  and  in  Edinburgh  .  The  first 
picture  of  the  kind  which  he  painted  was  a  A^ew 
of  Edinbm-gh,  exhibited  in  EcUnburgh  m  1788, 
and  in  London  in  1789,  but  mth  mdifi'erent 
success.    His  second  panorama  was  a  view  ot 
London  from  the  Albion  Mills,  and  it  was  ex- 
hibited, with  complete  success,  in  Castte-  street, 
Leicester-square,  and  aftenvai'ds  m  Germany. 
He  built,  and  opened  in  1793,  with  a  pano- 
rama of  Spithead,  the  present  panorama  exhi- 
bition-rooms in  Leicester-square.    He  cliett 
in  London,  in  1806. 

The  chief  clm-acteristics  of  Dioramas  and 
Panoramas  are  briefly  noticed  in  later  articles. 
[Diorama;  Panoeama.] 

BARLEY  is  a  grain  too  generaUy  kno^^^l  to 
require  a  minute  description.  It  is  readily 
distinguished  from  other  grain  by  its  pomted 
extremities,  and  by  the  rough  appeai-ance  ol 
Us  outer  skin,  which  is  the  corolla  of  the 
fiower  closely  enveloping  the  seed,  and.  m 
most  varieties,  adhering  strongly  to  it.  _ 

Of  all  the  cultivated  grams,  barley  is  pei- 
haps  that  which  comes  to  perfection  in  the 
greatest  variety  of  chmates,  and  is  conse 
auently  found  over  the  greatest  extent  of  the . 
SSe  world.  It  bears  the  heat  and  drought  | 


of  tropical  regions,  and  npens  m  the  bhoi 
summers  of  those  which  verge  on  the  fngid 
zone  In  genial  climates,  such  as  Egypt, 
Barbai-y,  and  the  south  of  Spain,  two  crops  of 
barlev  maybe  reaped  in  the  same  year,  one  m 
spring  from  seed  sown  the  precedmg 
autumn,  and  one  in  autumn  from  a  sprmg 

sowing.  .  , 

Winter  bariey  is  mostly  sown  m  those  coun- 
tries where  the  wmters  axe  mild,  and  the 
springs  dry,  as  in  the  south  of  France,  Italy, 
and  Spain;  or  in  those  where  the  snow  hes 
deep  all  the  winter,  and  where  the  sun  is 
powerful  immediately  after  the  meltmg  of  the 
snow  in  spring,  as  is  the  case  m  paris  oi 
Russia,  Poland,  and  some  parts  of  North 
America.  In  most  chmates,  where  the  mntei 
consists  of  alternate  frost  and  thaws,  and  the 
eai-ly  part  of  the  spring  is  usuaUy  wet,  as  is 
the  case  in  England,  Scodand,  and  Ireland 
the  young  baidey  is  too  apt  to  suffer  from 
these  vicissitudes,  and  the  sprmg-sown  bariey 
gives  the  more  certam  prospect  of  a  good  | 

The  bariey  most  commonly  cultivated  in 
England  is  that  which  has  only  two  rows.  It 
is  almost  universally  sown  in  sprmg.  ihe 
cultivation  of  all  the  varieties  nearly  the 
same,  and  is  best  understood  in  the  countie 
of  E^sex,  Norfolk,  and  Suffoll.,  m  which  a 
great  quantity  of  exceUent  bariey  is  produced 
and  malted  for  the  London  mai-ket. 

The  quantity  of  baiiey  sown  formerly  ^as 
fom-  or  five  bushels  per  acre :  but  if  the  land 
is  duly  prepaa-ed  and  the  seed  good,  fi-om  two 
to  three  bushels  is  an  ample  allowance  The 
best  practical  rule  is,  to  sow  as  soon  after  the 
middle  of  Mai-ch  as  the  ground  is  ch-y.  ine 
practice  of  sowing  clover,  rye  grass,  or  othei 
seeds,  with  the  bailey,  is  almost  universal, 
and  is  considered  as  one  of  the  great  modern 
improvements  in  agriculture. 

The  principal  use  of  bariey  m  this  country, 
and  wherever  the  clhnate  does  not  perimt  the 
vine  to  thrive,  and  no  wme  is  >^ade.  ^ 
convert  it  into  malt  for  brewing  and 
The  best  and  heaviest  grain  is  chosen  foi  his 
inrnose  and,  as  it  must  have  its  genmnatmg 
ui'imh-ed,  the  least  discoloration 
from  ram  or  heating  in  the  stack,  render  it 
suspected,  and  consequently  not  so  saleablo. 
It  is,  however,  stiU  fit  for  being  ground  into 
meal,  for  feeding  cattle  and  pigs  when  it 
is  not  used  for  human  food;  or  it  maj  be 
made  into  pot  bariey  by  the  process  of 

'^Th"^  produce  of  bai-ley  on  land  well 
pared  is  from  30  to  50  bushels,  and  more, 
per  statute  acre,  weighing  from  45  to  o..  lbs. 
per  bushel,  according  to  the  quahtj. 
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•.aid  to  contain  Co  per  cent,  of  nutiitive 
matter ;  wheat  contains  78  per  cent.  A  bushel 
jf  barley  weighing  50  lbs.  mil  therefore  con- 
[iain  about  32  lbs.  of  nutriment;  while  a  bushel 
Df  wheat  weighing  60  lbs.  contains  47  lbs. 
I  L'ljrood  oats  weighing  40  lbs.  contain  about 
!-)4  lbs.  of  nutiitive  substance ;  so  that  the 
>iomparative  value  of  wheat,  barley,  and  oats, 
im  feeding  cattle,  may  be  represented  by  47, 
>i2,  and  24,  the  measure  being  the  same. 

1,389,858  quai'ters  of  barley  were  unported 
tin  1849 ;  average  price  27s.  Od. 

BAELEY,  PEAEL,  is  the  small  roimd 
isernel  which  remains  after  the  skin  and  a 
•onsiderable  portion  of  the  barley  have  been 
round  off.  Barley  from  which  only  the  outer 
lusk  or  sHn  has  been  removed  is  called  Pot 
Barley. 

Both  these  prepai-ations  of  barley  are  made 
'oy  means  of  mills  constructed  for  the  purpose, 
id  differ  only  in  the  degree  of  giinding 
vhich  the  grain  undergoes.    In  the  mill  ori- 
lally  used,  and  still  common  in  Germany 
id  France,  the  barley  is  rubbed  between  a 
)aii'  of  small  mUl-stones,  the  upper  one  of 
vhich  has  several  grooves  in  its  lower  surface, 
iiounted  at  such  a  chstance  from  one  another, 
.hat  they  rub  without  brealdng  the  gi-ains. 

This  is  pot-barley  ;  and  pearl-barley  is  pro- 
liiced  by  continuing  the  process  until  a  fui-- 
her  portion  of  the  outside  of  the  gi-ain  is 
iibbed  off.  The  powder  or  meal  which  flies 
tf  through  the  perforated  case  forms  escel- 
eut  food  for  cattle,  -pigs,  and  poultrj-. 

In  another  kind  of  mUl,  originally  intro- 
i  luced  from  Holland,  and  generally  used  in 
^Scotland,  an   ordinaiy  grindstone  of  about 
i.hree  feet  in  diameter  is  made  to  revolve  upon 
|»Bn  horizontal  axis,  whUe  a  perforated  case, 
iiimilar  to  that  above  described,  sun-ounds  it, 
aand  revolves  in  the  same  direction,  but  mth 
a  1  miich  slower  motion.  The  barley  is  admitted 
nt  an  opening  in  the  circumference  of  the 
jase,  and  the  effect  is  produced  by  the  violent 
tossing  which  it  receives  between  the  stone 
and  the  case.    This  kind  of  mUl  is  much 
more  easily  constructed  and  kept  in  order  than 
ihe  foiTuer,  and  is  well  adapted  for  use  with 
lliihand-labour. 

Pot  and  pearl-barley  are  veiy  wholesome 
md  nutiitious,  and  it  is  to  be  regretted  that 
iheyare  not  more  used  as  food  by  the  laboiu-- 
ing  classes  of  England,  as  they  are  in  Scot- 
land, Gemany,  and  Holland.  The  essential 
oil  of  barley,  which  gives  it  its  peculiar  taste, 
j||r.resides  chiefly  in  the  sldn  and  adjacent  parts 
nf  the  grain;  the  interior  is  a  purer  farina, 
uore  nearly  resembling  that  of  wheat.  This 
larina,  obtained  by  grinding  pearl-barley  in  a 
common  milljis  ceMcA  patent  barley  and  is  used 


extensively  for  making  barley-water;  but  if 
the  essential  oil  possesses  any  medicinal  pro  ■ 
perties,  it  is  evident  from  what  was  observed 
before,  that  common  pot-barley  would  be  pre- 
ferable for  making  a  decoction  of  barley  when 
prescribed  as  a  remedy.  The  great  use  of 
pot  and  pearl-barley  is  in  broths,  stews,  and 
puddings,  as  a  substitute  for  rice.  It  swells, 
and  unites  well  with  the  fat  and  oily  matter 
extracted  from  meat  in  boiling.  Even  the 
bran,  having  been  steeped  in  water,  and 
allowed  to  ferment  till  it  becomes  acid,  is 
relished  by  the  humbler  orders  in  the  mess 
called  sowe7}s.  In  Holland,  pot-bai-ley,  boUed 
in  butter-mUlc  and  sweetened  with  treacle, 
is  a  common  mess  for  chUdi'en  and  sen'ants. 
BAEM.  [Yeast.] 

BAEMEN,  a  town  in  Rhenish  Pi-ussia,  is  a 
busy  centre  of  industiy.  It  is  literally  studded 
with  cloth  factories,  cotton  and  silk  mills, 
bleachiug-establishments,  dye-houses,  soape- 
ries,  tobacco-factories,  potteries,  warehouses, 
and  a  variety  of  other  buildings  for  the  manu- 
facture of  linen,  ironmongeiy,  metal  and 
plated  goods,  chemical  products,  &c.  The 
annual  value  of  the  industrial  products  of 
this  busy  district  ai'e  stated  to  be  nearly  a 
million  sterling. 

BAEN,  a  building  in  which  agricultural 
produce  is  stored,  to  protect  it  from  the  wea- 
ther and  keep  it  in  safety.  The  thrashing- 
floor,  which  is  required  even  where  thrashing- 
machines  are  used  for  thrashing  out  the  smaller 
seeds,  is  usually  in  the  middle  of  the  barn, 
and  made  of  stone,  brick,  oak,  or  tempered 
earth;  those  of  oak,  formed  of  planks  two 
inches  and  a  half  thick,  dowelled  or  ploughed 
and  tongued  together,  being  considered  the 
best;  and  it  is  often  so  an-anged  that  a  loaded 
waggon  may  be  dra-\ra  in  upon  it,  so  as  to 
throw  the  corn  at  once  into  the  bays,  or  ends 
of  the  bam.  Free  circulation  of  aii  is  import- 
ant in  all  parts  of  a  barn. 

Barns  ai'e  built  of  stone,  brick,  timber,  or, 
in  some  places,  of  dry  rammed  eai-th  in  the 
manner  termed  ^)?se.  If  roofed  with  tiles, 
they  should  be  bedded  in  coarse  hay,  which  is 
more  effectual  than  mortar  in  preventing 
tiie  drifting  of  snow;  and,  if  with  thatch, 
reeds  are  to  be  preferred  to  any  other  mate- 
rial, because  they  afford  no  lodgment  for  ver- 
min, and  afford  an  excellent  protection  against 
the  weather. 

Hay  is  now  seldom  put  in  a  close  barn, 
experience  having  shown  that  it  keeps  much 
better  in  the  open  air  in  ricks.  But  v/hei-e  a 
considerable  quantity  of  hay  is  tied  up  in 
trusses  for  the  market,  it  is  exti-emely  useful 
to  have  a  building  with  a  roof  to  protect  thcni 
from  the  wet,  and  to  load  the  cai-ts  under 
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shelter.    Eor  this  purpose  a  land  of  barn  is 
contrived,  which  riome  call  a  Dutch  barn,  but 
wliich  may  very  properly  be  called  a  skddon 
ham,  being  the  frame  of  a  barn  Avithout  the 
boarding.     Another  contrivance  of  similar 
character  is  used  in  HoUand,  in  which  a  pen- 
tagonal thatched  roof  is  made  to  slide  up  and 
down  a  series  of  vertical  poles,  on  which  it 
may  be  secured  by  pins  at  any  requned  ele- 
vation.   The  lower  ends  of  the  poles  are  well 
braced  together  by  a  timber  frammg,  which 
rests  upon  a  brick  foundation.     Its  chiel 
use  is  ibr  hay,  which  may  be  deposited  safely 
in  either  large  or  small  quantities,  the  roof 
being  raised  when  additions  are  made,  and 
lowered  as  the  hay  is  taken  off  the  top  for 

BAENAED  CASTLE.  This  is  among  the 
busiest  toAvns  in  Durham.  The  inhabitants 
are  chiefly  employed  in  the  manufactm-e  of 
cai-pets  and  shoemakers'  thread.  There  are 
foiu:  large  carpet  manufactories  and  two 
thread  mills,  which  employ  several  hundred 
hands.  Many  persons  are  engaged  m  the 
tannmg  business,  producing  a  leather  formerly 
highly  esteemed  in  the  manufactm-e  of  white 
leather  breeches. 

BAENSLEY,  owes  aU  its  importance  to  its 
manufactm-es.   Tvii-e -works  were  in  existence 
here  in  the  time  of  James  I.,  and  the  town 
had  for  a  long  period  the  reputation  of  pro- 
ducmg  the  best  wire  in  the  Idngdom.  This 
manufacture  has,  however,  greatly  dechned; 
and  but  httle  wire  is  now  made  in  the  town. 
Barnsley  has  lost  its  ancient  trade,  and  has 
acquii-ed  a  new  one,  to  which  its  present  pros- 
perity is  entirely  owing  ;  viz.,  the  linen  ti-ade. 
Its  fabrics  are  linen  cloth,  damasks,  diapers, 
di-ills,  ducks,  checks,  and  ticks.    The  great 
improvements   whicli   Bai-nsley  has  made 
durmg  a  veiy  recent  period  in  the  production 
of  these  aiiicles,  is  a  main  cause  of  the  pros- 
perous state  of  the  town.    In  damasks  and 
drills  it  is  said  that  Barnsley  stands  unri- 
valled.   Some  of  the  above  goods  are  techni- 
cally called  unions,  from  both  line^n  and  cotton 
being  united  in  their  production.    Much  of 
the  flax  which  is  spun  in  the  large  flax-mills 
of  Leeds  is  sent  to  Barnsley  to  be  woven : 
there  are,  however,  two  flax-spinning  mills  in 
Barnsley.  Weavers  in  this  towa  are  not  gene  - 
rally employed  in  factories,  but  the  manufac- 
tm-ers  give  out  the  yarn  to  them,  which  they 
weave  at  then:  own  houses. 

There  are  extensive  bleaching  works  and 
dye-houses  connected  with  the  staple  com- 
modity of  the  town.  The  numerous  coal- 
mines, and  the  iron-works  in  the  immediate 
neighbourhood  find  occupation  for  hunch-eds 
of  people ;  there  are  also  several  iron-foundiies 


and  a  glass-house.  The  coal-mines  became  a 
subject  of  painful  interest  in  1847,  when  by 
an  explosion  at  the  Oaks  Colliery  72  lives 
were  lost. 

All  the  varieties  of  Barnsley  hnen  and  flax 
manufactm-es  will  be  illustrated  by  specimens 
at  the  Hyde  Park  Exhibition  in  1851. 

BAENSTAPLE,  in  Devonshke,  enjoys  the 
advantage  of  being  the  port  for  an  extensive 
and  improving  inland  district,  and  carries  on 
a  steady  trade.  There  ai-e  lace-manufactories 
in  the  town,  and  also  estabhshments  for  the 
mamifactiu-e  of  baizes,  shalloons,  tammies, 
hose,  pottery,  and  fishing-nets,  which  afford 
employment  to  a  considerable  number  of  per- 
sons. 

BAEOACH,  a  city  on  the  Bombay  side  of 
India,  maintains  a  considerable  trade  ^rith 
Bombay  and  Sm-at,  to  which  places  it  sends 
cotton,  grain,  and  seeds.  This  traffic  is  carried 
on  in  boats  which  diw  little  water,  and  which 
are  impelled  by  large  lateen  sails. 

BAEO'METEE,  is  the  name  appUed  to 
those  instruments  in  which  a  column  of  an 
is  weighed  against  a  column  of  mercmy. 

Gahleo,  ToniceUi,  and  Pascal,  in  the  17th 
centm-y,  successively  made  those  experiments 
and  observations  on  the  pressmre  of  the  air, 
which  led  to  the  invention  of  the  barometer. 
It  was  first  found  that  the  pressure  of  a 
column  of  the  entire  atmosphere  is  equal 
to  that  of  a  column  of  water  (of  the  same 
diameter)  about  33  feet  high;  it  was  next 
found  that  the  pressm-e  is  equal  to  that  of  a 
column  of  mercury  about  30  inches  high ; 
and  it  was  afterwai'ds  ascertamed  that  on  a 
mountain  the  pressure  mil  sustain  a  less 
height  of  mercm-y  than  at  the  earth's  surface. 
These  facts  proved  the  existence  of  atmo- 
spheric pressure,  and  also  the  law  of  diminu- 
tion in  this  pressm-e  at  different  altitudes. 

If  a  tube,  closed  at  one  end,  be  deprived  of 
ail-,  and  the  open  end  be  immersed  in  mer- 
cm-y, the  mercm-y  will  rise  in  the  tube  to  the 
height  of  28  or  30  niches,  by  the  pressure  of 
the  atmosphere  on  the  merciuy  in  the  vessel. 
Descai-tes,  Huyghens  and  Dr.  Hooke,  de- 
vised barometers  in  which  the  use  of  one  or 
more  fluids  of  diflerent  specific  gYA\nty  m  con- 
nection with  mercm-y  was  tried  as  a  means  of 
obtaining  more  distinct  indications  of  very 
small  changes  of  level;  and  many  other 
forms  of  sunple  mercm-ial  bai-ometers  have 
been  constructed.  One  conti-ived  by  Amon  - 
tons,  consisting  of  a  conical  tube  of  glass 
closed  at  the  smaller  end,  partially  fiUed  \ntli 
mercury,  and  then  inverted,  is  more  smiph- 
and  elegant  in  principle  than  any  other:  but 
the  obtaining  of  a  tube  of  the  reqmsite  accu- 
racy is  almost  an  ideal  supposition.  One 
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ocontrived  by  Gay-Lussao  for  portable  piu-poses 
!  peimits  the  access  of  aii-  to  the  mercurj'  only 
by  a  hole  too  minute  to  allow  the  escape  of 
Lierciiry.  Fortin's  is  a  TorriceUian  boi'ometer 

I  isith  a  contrivance  for  raising  or  lowering  the 
ijlbottom  of  the  cistern  by  a  screw,  so  as  to  ad- 
ust the  lower  level  of  the  merciuy  exactly  to 
he  zero  point  before  commencing  an  obser- 

vyation.    Hooke's  xvheel  barometer,  though  too 
Jiacciu-ate  for  scientific  use,  is  very  much 
-ised  as  a  weather-glass ;  for  which  it  may 
^nswer  well  enough,  if  it  be  remembered  that 
[  is  not  the  state  of  the  barometer  which  fur- 
lishes  any  probable  test  of  the  weather,  but 
he  change  which  is  taking  place  for  the  time 
leing.    This  change  is  indicated  by  it  pretty 
listinctly,  though  it  cannot  be  trusted  for 
.  rhoiving  either  the  exact  amount  of  the 
Iphange,  or  the  exact  height  of  the  colimin  of 
■  nercury.  In  this  contrivance,  a  weight  is  placed 
>n  the  mercury  of  a  siphon  barometer,  and 
:aeai-ly  coimterpoised  by  another  weight  con- 
iiected  with  it  by  a  string,  which  passes  over  a 
^oulley.  The  movement  of  the  mercmy  causes 
his  floatiag  weight  to  rise  and  fall,  and  con- 
c[uently  the  pulley,  which  caiTies  an  index, 

0  turn  more  or  less  on  its  axis.  The  form  of 
jarometer  invented  by  Gay-Lussac  has  been 
ecently  much  employed  in  determining  the 
leights  of  the  mountains  along  the  Anglo- 
American  frontier  in  New  Brunswick. 

To  obsen^e  the  temperature  of  the  mer- 
urj,  which,  by  altering  its  bulk,  affects  the 
udications  of  the  barometer,  a  thennometer 
s  attached  to  the  best  instruments,  the  bulb 
■f  which  is  in  the  cistern. 

In  using  the  barometer  as  a  weather-glass, 
t  must  be  remembered  that  no  rule  which 

u  be  given  will  always  hold  true.  The 
:sing  of  the  mercury  usually  presages  fail- 

■ather,  and  its  falling  foul  weather,  as  rain, 

1  'OAV,  high  mnds,  and  storms,  the  lowest  fall 
ing  found  in  great  winds,  though  unaccom- 
mied  by  rain.     In  very  hot  weather  the 

aUing  of    the   mercury  usually  foreshows 

II  bunder;  in  winter,  the  rising  presages  frost; 
n  frosty  weather  a  continued  fall  foretells  a 
haw,  and, in  a  continued  frost,  a  rise  indicates 
':e  approach  of  snow.  If  a  change  of  weather 

Hows  very  close  upon  a  change  in  the  baro- 
ueter,  it  may  be  expected  to  last  but  for  a 
ihort  time,  and  vice  versd ;  and  where  the  mo- 
ion  of  the  mercury  is  unsettled,  changeable 
reather  may  be  anticipated. 
The  mountain  barometer,  used  for  deter- 
nining  the  altitude  of  mountains,  is  the  most 
cientific  form  which  the  instrument  assumes. 
Ml  the  resources  of  the  instrument  maker  are 
I  ere  brought  into  requisition;  and  many  of 
jur  distinguished  philosophers  have  devised 


foi-ms  of  the  instrument  known  by  their 
names.  Among  the  more  recent  changes  in 
this  instrument  ai'e  two  for  which  Mr.  Eursill 
obtained  patents  in  1841,  intended  to  obviate 
certain  slight  inacciiracies  in  the  ordinary 
forms.  Ajiother  kind  of  mountain  barometer 
was  patented  by  Mr.  Eeadman,  in  1842. 
Mr.  David  Napier,  in  1848,  patented  a  baro- 
meter of  such  ingenious  construction,  that  it 
can  not  only  mark  the  entire  course  of  atmo- 
spheric pressure  for  a  continuous  period  of  24 
hours,  but  can  register  its  own  observations 
on  a  piece  of  paper. 

Su-  John  Eobinson  has  contrived  a  simple 
substitute  for  the  complex  mountaui  barometei'. 
It  consists  of  a  wooden  box,  containing  a 
thermometer  and  a  number  of  tubes,  of  a  bore 
somewhat  wider  than  those  of  self-registering 
thei-mometers,  open  at  one  end,  and  blo^vn 
into  bulbs  at  the  other ;  there  is  also  a  small 
vessel  of  mercury.  The  obsei-ver  notes  the 
thermometer  at  each  station  on  the  mountain 
and  immerses  the  end  of  one  of  the  tubes  in 
the  mercury.  When  the  observer  descends  to 
a  lower  level,  mercmy  will  be  found  to  have 
entered  each  tube,  to  a  greater  height  accord- 
ing to  the  height  of  the  station  to  which  each 
tube  refers.  By  exposing  each  tube  to  an 
aii'-pump,  exhausted  till  the  mercury  stands 
at  the  same  height  as  at  the  station,  the  at- 
mospheiic  pressm'e  at  that  station  becomes 
determined. 

The  making  of  barometer  and  thermometer 
tubes  is  among  the  curiosities  of  the  glass- 
manufactm^e.  Few  manipulative  processes 
are  more  stiildng.  The  workman  collects  a 
quantity  of  melted  glass  on  the  end  of  a  tube, 
roUs  it  into  a  cylindrical  form,  blows  through 
the  tube  to  hollow  the  glass  within,  and  holds 
it  up  to  enable  another  man  to  attach  a  rod 
to  the  other  end  of  the  glass  ;  the  two  men 
then  walk  backwards  in  opposite  du'ections,  to 
a  distance  of  forty  or  fifty  feet,  elongating  the 
glass  as  they  go,  or  rather  allowing  it  to  elon- 
gate itself;  until  that  which  was  a  short  thick 
cyhnder,  becomes  a  long  thin  tube,  with  an 
equable  bore  throughout  its  whole  length. 
The  tube  so  made  suiks  gently  to  the  floor  of 
the  glass-house ;  and  when  cold  it  is  cut  or 
broken  into  convenient  lengths. 

The  filling  of  the  tubes  with  mercuiy,  and 
the  adjustment  of  the  scales,  are  delicate 
processes  in  the  manufacture  of  a  good  baro- 
meter. 

A  remarkable  modern  form  of  this  instru- 
ment has  been  already  described.  [Aneeoid 
Barometer.] 

BAEEEL.  In  the  old  English  measures  a 
baiTel  was  used  to  denote 

31 J  gallons  of  wine, 
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33  gallons  of  ale, 

30   gallons  of  beer. 
But  these  measures  were  altered  in  tlie  reign 
of  WiUiam  and  Mary,  and  of  Anne;  and  when 
the  hnperial  measures  were  mtrodnced  (1835 ) 
the  contents  of  a  barrel  were  thus  deter- 

l„,p.  Galls. 

30  i 

Wine  barrel    | 

Ale  ditto  (London)........  ^^6* 

Ale  and  beer  ditto  (England) ....  ^4^^ 

Beer  ditto  (London)   ^"^^^ 

Many  other  barrels  have  been  in  ^se  to  de- 
note cJrtain  quantities  of  g^o^s  usually  sold 
in  bazTels  ;  thus  the  barrel  of  sahnon  or  eels 
=  42  gallons,  that  of  soap  256  lbs.,  &c. 

The  word  barrel  means,  m  common  use 
also  any  hollow  cyhnder,  such  as  the  barrel  of 
a  gun,  a  iacli,  or  a  hand  organ. 

BARREN  LAND,  in  Agricultm-e,  is  that 
in  which  the  plants  generally  cultivated  do 
not  prosper  or  arrive  at  maturity.    This  bar- 
renness may  arise  fi-om  various  causes  The 
texture  of  the  soil  maybe  such  t^at  the  mois- 
tm-e  essential  to  vegetation  cannot  be  letaane* 
or  that  the  fibres  of  the  roots  cannot  penetia^ 
in  search  of  food.    In  either  case  it  is  seldom 
that  the  soil  can  be  rendered  productive,  so  as 
to  repay  the  expense  of  cultivation.  Theie 
however,  m  all  countries  trac  s  of  land 
^hich  l-e  barren  and  waste  in  then:  present 
Ttate,  but  which,  for  want  of  ^^^ter  ^jods 
employ  and  feed  an  mcreasmg  population,  axe 
S  worth  improving,  and  will  ^ - 

pay  the  labour  bestowed  on  them.  The  rela- 
£  acreage  of  cultivated  and  uncul^vated 
laiid  in  the  British  Islands  is  estmiated  as 
follows  : — 


I 


Cultivated,  j 
Acres. 

Uncultivated. 
Acres. 

Total. 
Acres. 

England  . 
Wales  .  . 
Scotland. 
Ii-eland  . 
British  | 
Islands  ) 

26,632,000 
3,117,000 
5,265,000 

12,125,380 

383,690 

6,710,400 
1,635,000 
14,473,930 
7,316,664 

735,469 

33,343,400 
4,753,000 
19,738,930 
19,441,944 

1,119,159 

Total  . 

4  522,970 

30,871,463 

78,394,433 

Looking  at  this  table,  it  is  impos=,iu,.  ^ 
surface  of  the  ■^'^7^,  ,    .  ,  ^j^ore  from  want 


the  methods  of  remedying  these  are  explamed 
under  Ierigation  and  Draining.  Supposmg 
that  the  moistiu-e  has  been  regulated,  and  that 
the  land  is  to  be  brought  into  cultivation,  the 
first  thing  to  be  done  is  to  remove  obstructions 
and  impedunents,  whether  they  be  rocks, 
stones,  trees,  or  shrubs,  or  only  the  heath  and 
coarse  grasses  which  generally  cover  waste 
lands.   When  the  surface  is  very  uneven,  so 
as  to  form  liiUocks  and  hollows,  m  wliich  the 
water  is  apt  to  stagnate,  leveUmg  is  a  neces-  ^ 
sary  process.  The  most  effectual  way  of  domg  | 
this  is  by  the  wheelbarrow  and  shovel ;  but,  if 
the  soil  is  loose  and  sandy,  it  may  be  best 
done  by  means  of  the  moUebart,  a  Flemish  m- 
strument,  consisting  of  a  land  of  large  shovel, 
drawn  along  by  a  horse,  and  guided  by  a  man 
The  small  fields  of  Flanders  are  often  leveUed 
bv  this  means.    In  France  a  somewhat  more 
complex  kmd  of  moUebart  has  been  patented. 

The  land  being  thus  so  far  prepared  the 
skill  of  the  agricultmist  is  made  available  to 
determine  on  the  crop,  and  to  suit  the  sod  for 
that  crop.  Some  soils  in  this  condition,  re- 
nuh-e  only  exposui-e  to  the  ah- ;  others  requnre 
manure;  others marhng and ploughuig;  others 
a  course  of  tmniip  husbanchr ;  others  a  season 
ofpastm-ing;  &c.  „      ^   i  i 

The  vmproductiN'e  state  of  waste  land:,  in 
many  populous  countries  has  suggested  the 
employment  of  the  poor  and  friendless  on 
their  improvement ;  and  it  has  been  thought 
a  more  enhghtened  chaiity  to  expend  the 
money,  which  would  otherwise  be  given  m 
simple  temporary  rehef,  hi  such  a  manner  as 
to  make  the  labour  of  paupers  available  to 
their  futm-e  comfort  and  independence.   It  is 
near  mcreasing  manufactm-es,  where  land  ac- 
quires a  greater  value,  that  baiTeu  land  is  soon 
converted  into  fertile  fields.    It  is  there  also 
that  the  improvement  of  ^vaste  lands  is  most 
profitable.  The  neighbourhoods  of  Aheideen, 
Bh-mhigham,    Manchester    and    Shefce  d 
among  many  others,  fm-msh  examples  of  the 
greatest  industry  and  perseverance  m  ovei- 
coming  the  natural  bairenness  of  the  soil. 

BAR  IRON.  This  imporiant  material  oi  ma- 
nufactm-es is  noticed  under  Iron-Ma.nufac- 

^^BARTER  is  the  exchange  of  one  thing  for 
another.  The  tenn  is  properiy  applied  only 
to  the  exchange  of  movable  things.  Barter  is 
smiply  the  gi^nng  of  one  movable  thing  for  an- 
other,without  reference  to  anystandai-d  of  v  alu. . 

If  two  persons  exchange  things  with  retev- 
ence  to  a  money  value,  as  if  one  man  giv^s 
one  hundred  pounds-  worth  of  wheat  a^tl^ 


rrr^r:;;;iu;;;^edpomid.wori^^ 

^fcottoifwod  at  the  curr.it  i^,tl.^ 
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has  only  been  used  as  a  means  of  maldng  the 
exchange  a  fair  transaction.  If  two  persons 
exchange  things  on  which  they  have  agreed  to 
put  a  money  value,  and  the  t^vo  things  have 
an  unequal  money  value,  so  that  one  party  has 
also  to  give  a  sum  of  money  to  another,  the 
ti-ansaction  may  he  considered  a  sale. 

Pui-e  barter  only  takes  place  among  barba- 
rous nations,  or  between  barbarous  people 
and  the  traders  of  civilized  nations.    The  ex- 
changes of  civilized  nations  are  eflected  in  the 
form  of  sale,  which  is  more  convenient  for  aU 
parties. 
BARYTES.  [Bahium.] 
BASALT,  a  hai-d  dark-coloured  rock  of 
igneous  ongin.    It  can  only  be  considered  as 
a  vaiiety  (and  a  comparatively  recent  variety) 
of  that  mass  of  melted  rock  which  has  been 
'  ejected  at  various  periods  from  beneath  the 
>  crust  of  the  globe,  and  to  which  various  names 
:  have  been  assigned,aceording  to  the  characters 
'  which  circumstances  have  impressed  upon 
<  different  portions  of  it.    Basalt  is  a  rock  of 
'  very  extensive  occmTence  on  the  surface  of 
1  the  earth,  and  is  very  frequently  found  in  the 
1  vicinity  of  volcanoes,  both  extinct  and  active. 
'  The  greatest  mass  yet  observed  is  that  noticed 
\  by  Colonel  Sykes  in  the  Deccan,  constituting 
•  the  surface  of  many  thousand  square  miles  of 
I  that  part  of  India.    When  basalt  occurs  in 
I  horizontal  tabular  masses,  and  is  columnar, 
tthe  columns   are   generally  perpendicular. 
\  When  basalt  forms  the  substance  of  a  perpen- 
fl  dicular  dyke,  cutting  through  other  rocks,  and 
'tis  columnar,  the  columns  are  usually  horizon- 
ttal.     Basaltic  columns  are  sometimes  also 
ccurved,  and  of  this  mode  of  occuiTence  there 
ilia  a  beautiful  example  in  the  island  of  Staffa. 

When  basaltic  columns  are  jointed,  and  ex- 
pposed  to  the  destructive  action  of  breakers  on 
(a  coast,  they  often  present  the  appearance  of 
•some  great  ruined  work  of  art.  Such  decep- 
litive  appearances  are,  however,  not  confined  to 
ocoasts,  for  in  some  countries,  and  especially 
inn  India,  masses  of  basalt  rise  suddenly  from 
tithe  plains,  and  the  broken  columns,  shooting 
aupwards,  may  readUy  at  a  distance  be  mistaken 
frfor  bmldings.  When  viewed  from  above,  the 
kiheads  of  a  number  of  basaltic  columns,  if  un- 
Ifbroken,  appear  like  a  pavement  composed  of 
■numerous  polygonal  pieces  of  stone  fitted  into 
feach  other. 

BASCINET,  BASINET,  or  BASNET,  was 
_a  hght  helmet,  so  called  from  its  resemblance 
o  a  basm,  generaUy  without  a  visor,  though  it 
ippears  that  the  visor  occasionally  accom- 
lamed  it. 

BASE,  or  BASS,  a  name  sometimes  given 
the  Vioi,ONCEu,o. 

BASEL,  BASLE,  or  BALE.    The  chief 


manufacture  of  this  important  town  and  can- 
ton is  silk  ribands  ;  which  are  exported  to  the 
amount  of  12,000,000  francs  annually,  princi- 
pally to  America.  The  transit  trade  also  em- 
ploys many  hands.  Business  in  Bills  of  ex- 
change, and  the  wine  and  book  trade  are  also 
considerable.  There  are  likewise  large  tan- 
neries, tobacco  manufactories,  &c.  Basel 
stands  at  the  termination  of  three  great  lines 
of  railway. 

BASEMENT,  in  Architecture,  is  the  lowest 
story  of  a  building,  forming  the  base  of  a  pri- 
vate house  or  public  edifice.  In  edifices  used 
as  dwellings  the  basement  is  high ;  but  in 
churches  and  other  public  buildings  it  is  usu- 
ally kept  low.  In  basements  the  masonry  is 
usually  rusticated  and  set  upon  a  plinth,  on 
which  there  is  sometimes  a  moulded  base ;  ' 
ihe  upper  part  of  the  basement  is  surrounded 
with  a  broad  band,  under  which,  at  times, 
mouldings  are  employed.  A  cornice  is  also 
used  occasionally  instead  of  the  band. 

BASI'LICA.  The  Romans  gave  the  name 
of  Basilicse  to  those  public  buildings  with  spa- 
cious halls,  often  surroimded  with  vnde  porti- 
coes, many  of  which  were  built  at  different 
times  in  the  various  Fora  of  Rome.  They 
were  usually  called  after  the  person  who 
caused  them  to  be  built. 

The  piincipal  featm-e  of  the  Basilica  was  a 
lai-ge  roofed  building,  supported  on  columns. 
The  roof,  which  was  called  the  testudo,  rose 
high  above  the  other  part  of  the  structure, 
which  consisted  of  two  galleries,  called  porlicus 
placed  one  above  the  other,  and  round  the  in- 
ternal sides  of  the  central  building.  The 
portions  was  covered  with  a  lean-to  roof,  the 
upper  part  of  which  conxmenced  below  the 
capitals  of  the  columns  which  supported  the 
testudo.  The  hght  was  admitted  between  the 
spaces  formed  by  the  under  line  of  the  archi- 
trave of  the  testudo,  the  upper  line  of  the 
lean-to  roof,  and  the  perpendicular  lines  of 
the  columns.  At  the  end  of  the  central  part 
of  the  interior  a  raised  platform  formed  the 
tribunal  for  a  magistrate. 

It  is  probable  that  Rome  possessed  Basilica 
in  all  the  different  Fora  of  the  city.  Of  these 
the  BasUica  Ulpia,  which  formed  a  pai-t  of  the 
Forum  Trajanum  is  the  only  one  of  which 
there  are  considerable  remains  left.  Another 
Basilica,  of  the  Corinthian  order,  was  dis- 
covered on  the  Palatme  Hill.  A  large  edifice 
in  the  Forum,  called  the  Temple  of  Peace, 
has  also  been  named  the  Basilica  of  Constan- 
tino. 

The  most  perfect  Basilica  of  antiquity  exists 
in  Pompeii,  constructed  on  the  south- west, 
and  consequently  the  warm  side  of  the  Forum. 
I  This  edifice  is  220  feet  by  80.    The  testudo 
* 
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rose  to  the  height  of  about  60  feet,  judging 
from  the  diameter  of  the  portions  of  the  co- 
lumns still  remaining. 

The  early  Christian  churches  of  Rome  may 
he  considered  as  the  host  resemblances  of  the 
Eoman  Basihcoj.  Not  only  the  apsis,  but  the 
general  form  of  the  nave  and  aisles,  oi  our 
ancient  cathedrals  is  evidently  borrowed  from 
the  ItaUan  church  Basilica.  . 

BASIN  is  a  geographical  term  which  is 
used  in  such  expressions  as  the  basm  ol  a 
sea,  the  basin  of  a  lake,  the  hasm  of  a  river ; 
and  it  mcludes  all  the  countries  draaned  by 
the  waters  that  run  mto  such  sea,  lake,  or 

"^K  the  basin  of  a  sea  runs  far  inland,  and 
comprehends  a  great  extent  of  country,  it 
commonly  contams  large  and  fertile  plains, 
mamtains  a  numerous  population,  and  at 
some  period  of  history  civihzation  has  made 
considerable  progress  within  its  hmits.  Thus  | 
the  basin  of  the  Bay  of  Bengal  comprehends 
countries  not  much  less  than  half  of  Europe 
in  extent.    Accordingly  we  find,  not  only  that 
it  is,  and  ever  has  been,  much  frequented  by 
vessels,  but  also  that  at  a  very  early  penod 
civihzation  made  considerable  progress,  and 
that  at  all  times  the  arts  of  peace  have  been 
greatly  cultivated  within  the  himts  of  tins 

basin.  ,    .  ^ 

On  the  other  hand,  if  the  basm  of  a  sea  is 
of  smaU  extent,  the  surrounding  country  is 
poor,  its  inhabitants  backward  in  civihzation, 
and  its  ports  only  occasionally  resorted  to  by 
vessels.  Such  is  the  case  with  the  Arabian 
Gulf  of  wHch  the  basua  commonly  comcides 
with'its  shores,  and  in  no  place  probably  ex- 
tends more  than  twenty  mHes  inland. 

The  basms  of  lakes  offer  hkewise  several 
varieties.  Those  wHch  are  commonly  called 
mountain-lakes,  but  with  more  propriety  vaUey- 
lakes,  have  m  general  a  very  nan'ow  basm, 
being  inclosed  on  aU  sides  by  mountains. 
Many  of  them  receive  a  river  at  one  extreimty, 
in  which  case  theii'  basm  runs  up  such  river 
to  its  source.  The  lakes  of  plams  have  m 
general  a  much  larger  basin,  as  they  receive 
the  di-ainage  of  a  more  extensive  country,  as 
the  lakes  of  North  America,  and  those  ot 

Eussia.  ,    .    •  T  » 

In  its  geological  sense,  a  basm  indicates  a 
depression  or  concavity  of  strata.  Thus,  the 
tertiary  basins  of  London,  Hampshire,  and 
Paris,  resting  on  chalk;  the  coal-basin  of 
South  Wales,  resting  on  old  red  sandstone  , 
and,  in  a  larger  sense,  the  European  basins 
between  the  Ural,  the  Scandlna^nan  chains^ 
and  the  Pyrenees,  Alps,  &c.  Some  of  these 
basins  are  due  to  the  original  circumstances 
of  deposition,  others  have  acqmrod  their  con- 
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figuration  from  elevations  and  depressions  of 
particular  geographical  areas. 

BASKET-MAKING.    Baskets  have  been 
made  from  the  earhest  ages,  in  most  countries 
where  phant  willows,  reeds,  or  grasses  are  to 
be  met  with.   In  England  the  osier  or  willow 
is  chiefly  used  for  this  purpose  ;  and  many  of 
the  specimens  produced  are  exceedingly  ele- 
gant.   The  willow  twigs  or  other  materials 
are  prepared  in  various  ways,  according  to  the 
costliness  of  the  basket  to  be  made  ;  and  the 
manufacture  consists  in  a  kmd  of  mterlacing, 
very  sunple  in  its  character,  and  requiring  the 
aid  of  but  few  tools.    Any  of  our  exceUent 
Bhnd  Asylums,  where  mdustrial  pm-smts  are 
caiTied  on,  will  afford  a  pleasing  exempUfica. 
tion  of  the  ease  with  which  basket-making  can 
be  carried  on  by  bhnd  persons. 

A  veiy  lai-ge  per-centage  of  the  baskets 
bouf'ht  by  the  middle  and  working  classes  m 
London,  are  made  by  poor  persons,  whose 
wives  and  children  hawk  them  about  the 
streets  for  sale.  It  is  precisely  one  of  those 
trades  hkely  to  put  on  such  a  commercial  as- 
pect—easy to  learn,  and  requhmg  httle  or  no 
capital  to  carry  it  on. 

Foreign  baskets  are  unported  to  a  conside- 
rable amount-about  30,000/.  m  the  year  1849. 
•BASQUE  PROVINGES.  The  inhabitants 
of  these  Spanish  provinces  are  very  indus- 
trious.   Most  of  them  are  engaged  m  agricul- 
ture, which  is  better  understood  than  m  most 
parts  of  Spam.    Oxen  are  used  in  ploughmg, 
but  spade  husbandry  is  the  system  chiefly 
adopted.    The  peasantry  hve  generaUy  m 
caserios,  or  hamlets  of  six  or  eight  houses. 
Each  farmer  is  the  proprietor  of  the  land  he 
tills.    The  chiet  crops  raised  are  wheat,  bar- 
ley, oats,  maize,  fruits,  hemp,  flax,  and  pulse. 
Some  poor  wine  called  chacoli  is  made ;  but 
the  common  beverage  is  cider,  apples  being 
veiT  abundant.    The  chief  iron  mines  and 
smelting  furnaces  of  Spam  are  in  these  pro^ 
vinces.    The  ores  are  very  nch ;  those  ot 
Somon-ostro  yield  33  per  cent.,  those  of  Mou- 
di-agon  40  per  cent,  of  metal.    Copper,  tin 
mobile  of  different  colom-s,  and  jasper,  are 
also  found.  The  prepai-ation  of  charcoal,  and 
the  important  fishery  on  then-  long  extent 
of  seaboard  afford  emplojnnent  to  those  not 
en^a-ed  in  tillage  of  the  soil,  or  in  the  iron 
works.  The  number  of  com-mills  for  grmdmg 
flour,  which  is  one  of  the  principal  exports,  is 
very  great.  Somorrostro,  one  of  the  towns,  is  ce- 
lebrated for  its  n-on-mines  and  u-on-works,  m 
which  aboutOOOOtons  of  iron  «^^^ff  ""^^^y;^^*^^^^^ 
BASRA,  BASSORA,  or  BUSSORA,  the 
chief  town  of  the  Turkish  district  of  Basi-a,  is 
the  chief  inlet  by  which  the  ri-"'}"'^*-'';/.^ 
dustan  and  the  eastern  countries  are  mtro- 
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duced  into  the  Turkish  empire.  Its  commerce 
is  therefore  considerable.  Six  or  eight  British 
sliips  arrive  annually,  but  the  chief  pai-t  of  the 
commerce  is  can-ied  on  in  Arabian  vessels, 
which  belong  to  the  merchants  of  Muscat. 
The  imports  consist  of  indigo,  sugai-,  spices, 
&c.,  from  Hindustan,  tin  from  Banca,  shawls 
from  Persia,  peai-ls  from  Bahrein,  and  cotton 
and  woollen  goods  and  cutlery  from  Europe ; 
the  exports,  of  buUion,  copper,  dates,  raw  sUk, 
horses,  and  drugs.  The  export  of  dates  has 
sometimes  exceeded  10,000  tons  in  a  year. 
The  trade  ia  the  interior  is  cliiefly  caaiied  on 
by  caravans  to  Aleppo  and  Bagdad. 

BASSA'NO,  a  town  in  the  delegation  of 
Vicenza,  in  Austrian  Italy,  is  a  place  of  great 
trade  :  it  has  manufactures  of  wooUen  cloths, 
straw  hats,  and  tanneries;  and  it  exports  a 
great  quantity  of  silk,  the  produce  of  its  own 
territory. 

BASSET  HOKN,  is  a  clarinet  of  enlarged 
.  dimensions,  and  the  bell  end  is  wider.  On 
;  account  of  its  length,  the  tube,  which  consists 
i  of  five  pieces,  is  bent  inwards,  forming  a  very 
■  obtuse  angle.  The  scale  of  this  instrument 
1  embraces  nearly  four  octaves — ^fi'om  c,  the 

•  second  space  in  the  base,  to  g  in  altissimo, 
i  including  every  semitone ;  but  its  real  notes, 
.  in  relation  to  its  use  in  the  orchestra,  are  from 
1  F  below  the  base  staff,  to  c,  the  second  leger 
.  line  above  the  treble. 

BA'SSIA,  is  a  genus  of  tropical  plants, 
1  which  yields  many  valuable  substances.  The 
.  Bassia  biityracea,the  Indian  butter -tree,  yields 
1  a  fat-like  substance,  which  is  a  Idnd  of  vege- 
1  table  butter.  The  Bassia  longifoUa,  the  Indian 
<  oil-tree,  has  a  yellowish  fruit,  from  which  is  ob- 
1  tained  by  pressure  a  valuable  oil,  used  by  the 
]  poorer  natives  of  India,for  their  lamps,for  soap, 
I  and,instead  of  better  oLl,for  cookery.  The  flowers 
I  also  are  roasted  and  eaten  by  the  Indian  pea- 
{ sants,  or  bruised  and  boiled  to  a  jeUy,  and 
1  made  into  smaU  balls,  which  are  sold  or  ex- 
changed for  fish,  rice,  and  various  sorts  of 

•  small  grain.  The  wood  is  as  hard  and  durable 
;  as  teak,  so  that  this  is  one  of  the  most  gene- 
1  rally  useful  trees  found  on  the  continent  of 
1  India.     The  Bassia  latifolia  has  hard  and 

strong  wood,  flowers  which  yield  a  spirit  by 
1  distillation,  and  seeds  from  which  a  conside- 
I  rable  quantity  of  greenish  ycUow  oil  is  ob- 
I  tained,  which  is  found  useful  for  the  supply 
of  lamps.  The  Sliea  tree,  another  species,  is 
I  the  huUer  tree,  so  very  important  an  article  of 
.  African  internal  commerce. 

BASSO  DI  CA'MERA,  a  double  base,  or 
I  contrabasso,  reduced  in  size  and  power,  but  not 
in  compass,  and  thus  adapted  to  small  or  pri- 
vate rooms.    It  has  four  strings ;  two  of  gut, 
and  two  covered  with  silver  we,  all  propor- 


tionably  thicker  than  those  of  the  violoncello, 
and  tuned  in  5ths,to  the  same  literal  notes  as 
the  violin,  but  two  octaves  lower  than  the 
latter. 

BASSO-RILIEVO.  The  Itahan  term  basso- 
rilievo,  or  the  French  bas-relief,  is  commonly 
applied  to  any  work  of  sculpture  connected 
more  or  less  with  a  plane  surface  or  back- 
ground, and  in  this  general  sense  is  opposed 
to  insulated  detached  figures,  or  sculptiu-e  in 
the  round.  In  its  more  particular  meaning 
basso-rilievo,  low  or  flat  relief,  is  usually  ap- 
propriated to  figures  which  have  a  very  slight 
projection  from  the  ground.  Alto-rilievo,  on 
the  other  band,  is  not  only  rounded  to  the  full 
bulk,  but  has  generally  some  portions  of  the 
figures  quite  detached  ;  and  mezzo-rilievo,  a 
style  between  the  two,  although  sometimes 
rounded  to  a  considerable  bulk,  has  no  part 
entirely  unconnected  with  the  plane  surface 
or  ground. 

The  British  Museum  contains  unquestion- 
ably the  finest  existing  specimens  of  this 
branch  of  sculpture  in  the  rilievi  which  deco- 
rated the  Parthenon,  or  Temple  of  Minerva, 
at  Athens. 

BASSOON,  a  musical  instrument  blown 
through  a  reed.  It  consists  of  foiu"  tubes  of 
wood,  bound  together  and  pierced  for  ven- 
tages, of  a  brass  craned  neck,  in  which  the 
reed  is  inserted,  and  of  several  keys.  Tlie 
whole  length  of  the  tubes  is  6  J  feet,  but  by 
doubling  up  this  is  reduced  to  four.  It  may 
be  considered  as  a  base  oboe,  and  its  compass 
is  from  b  flat,  beloAV  the  base  stafi",  to  b  flat, 
in  the  treble  staff. 

The  double-bassoon  is  a  bassoon  of  increased 
dimensions,  the  scale  of  which  is  an  octave 
below  that  of  the  ordinary  bassoon.  The 
Serpent  and  the  Ophicleide  now  supply  the 
place  which  it  was  meant  to  fill. 

BASTENNES,  a  village  in  the  French 
department  of  Landes,  is  noted  for  a  rich 
asphalte  mine,  which  is  said  to  yield  more 
bitumen  than  the  mines  at  Seyssel.  The 
bitumen  at  Bastennes  is  very  much  used  as 
cement  for  stone  or  wood ;  and  when  mixed 
with  pebbles  it  forms  an  excellent  pavement. 
Its  adhesiveness  is  so  great,  that  stones  ce- 
mented with  it  cannot  be  separated  by  a  less 
force  than  is  sufficient  to  break  them. 

BASTI'A,  the  most  populous  and  most 
commercial  town  in  the  island  of  Corsica,  has 
manufactures  of  shoes,  glove-leather,  soap, 
wax  candles,  and  Uquors.  The  exports  con- 
sist of  wine,  oil,  hides,  timber,  and  cattie. 
Fishing  gives  employment  to  a  large  part  of 
the  population.  Steamers  ply  regularly  every 
week  between  Bastia  and  Marseille. 

BATAVIA,  a  city  on  the  north  coast  of 


327     BATHS  AND  WASHHOUSES. 

Java,  is  an  important  place,  from  its  excellent 
bay  and  its  advantageous  position  for  Euro- 
pean commerce.    It  is  the  chief  Dutch  settle- 
ment in  the  east,  and  is  a  place  of  much  trade. 
The  Chinese  carry  on  much  traffic  there.  The 
town  is  unhealthy  ;  but  the  country  around  is 
very  beautiful  and  fertile,  producing  pme-ap- 
ples,  oranges,  shaddocks,  lemons,  limes,  man- 
goes, bananas,  grapes,  melons,  pomegranates, 
custard -apples,  papaws,  mangosteens,  and 
rombusteens,  with  many  others  mostly  un- 
known in  Europe.    The  chief  imports  are 
opium  and  piece  goods ;  the  exports,  sugar, 
coffee,  and  spices :  salt  also  forms  an  impor- 
tant article  of  colonial  commerce.    Near  Ba- 
tavia  there  are  some  very  extensive  works  for 
making  salt  from  sea-water. 

BATHS  AND  WASHHOUSES.  The 
practice  of  bathing  is  one  which  is  too  much 
neglected  in  this  country-  In  the  east,  andat 
Eome  in  ancient  times,  the  arrangements  for 
bathing  show  much  completeness.  Some  of 
the  finest  buildings  at  Rome  were  Baths. 
There  were  sixteen  pubhc  baths  at  Rome  m 
the  time  of  Augustus,  besides  many  sump- 
tuous private  baths  ;  the  public  baths  named 
after  or  by  Agrippa,  Nero,  Titus,  Domitian, 
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is  in  the  first  instance  poured  into  a  resen-oir 
at  the  bottom.,  whence  a  small  hand-pump 
forces  it  to  a  reservoir  at  the  top.   From  this 
upper  reservoir  it  is  made  to  descend  in  a 
great  vai-iety  of  ways.   By  pulling  one  parti- 
cular string,  the  water  descends  perpendicu- 
larly, as  rn  the  common  shower-bath.  By 
pulUng  another  string,  it  descends  along  five 
tubes  which  extend  the  whole  height  of  the 
bath,  round  the  outer  circumference ;  and  as 
these  tubes  have  small  orifices  on  the  side 
next  the  bather,  he  can  have  a  number  of 
little  streams  pouring  upon  him  from  all  di- 
rections.  By  moving  one  or  more  shdes,  he 
can  close  any  number  of  these  orifices  m  the 
tubes  so  as  to  limit  the  streams  of  water  to 
particular  directions.    By  turning  a  handle, 
and  holding  a  smaU  leathern  pipe  m  the  baud, 
the  bather  can  discharge  a  more  copious 
stream  in  any  required  dkection  ;  and  by 
moving  another  handle  at  the  bottom  of  the 
bath,  he  can  obtain  an  upward  stream.  The 
apparatus  is  somewhat  complex ;  but  it  cer- 
tainly is  '  omni-directive.' 

The  pubhc  baths  in  England  are  very  few 
in  number;  and  being  also  too  high-charged 
to  meet  the  wants  of  the  operative  classes,  a 


after  or  by  Agrippa,  i^evo  iitus,  ^o^™'  r'Tv^stion  was  made  to  combine  cheap 
Caracalla,  and  Diocletian,  have  acqmred  quite  l^^PPf /"f  J^^^^^^  l^Wc  laundries.  It  was  in 
a  Em-opean  celebrity  for  their  vastness  ^^^If^^l^:^::^^^^^        ,as  formed  in  Lon- 

splendoiu".  .  ,      -     j  Prnmotin"  cleanhness  amongst  the 

^n  England  domestic  bathmg  xs  f ar  ^  -  J^—  ^^^^ 

Uttle  practised.     As   metal- woik 

cheapened,  the  means  of  so  doing       P  ^^^'^  was  a  charitabk 

more  and  more  within  reach  of  the  ^^^.'^^H  ^« /^f^^^l^'^^^^-'  ^^^^^^  VZ  benevolent; 

class.  The  especially,  is  becoming  tmdei  alung,    u^^^^^^^     J „clal  under- 

more  and  more  efficient  and  economical  One  f f?^  j^^^^^^'^'^^      to  support  itself;  and 

form,  recently  inti^oduced,  is  a  land  of  funnel  t^^^^^S,  P^^^^^^^  J^^  ^ 

tm:ned  upside  down,  with  a  colander  or  P^^"  f     ^/^^^^^  s™ted  by  parish  or  borough 

forated  plate  placed  over  the  open  sui-face  of  J^^^ff  ^^^^^^/^^^^  indeed,  exist  at 

tliefunnel;the  small  end  isheldmthe  hand;  funds.^^^^^^^  '^^^^ 

and  as  long  as  that  exit  is  closed  so  as  to  pre^  ^^  f^^^  S  prolbly  be  developed  to  the 
vent  the  admission  of  aur,  no  water  can  flow  t^^®  1  p^^^^  ^^  ashhouses  and 

from  the  colander  ;  but  as  soon  as  the  small  gr  atest  J^^'^l  Glasshouse  Yard, 

end  is  opened,  water  flows  through  the  perfo-  ^^^^^  ^^^^^  Z\  George  Street,  Hamp- 
rations.     The  bather  therefore  keeps  '7.  ^^^^^^^^^^^'^^  baring  been  found 

finger  on  the  small  end  of  the  machine  until  ^^^^^  f  Act  of  Parliament  was 

ready  for  the  flow  of  water.  Another  bath  has  vej  advanta|e^^^^^^^  ^^^.^^^^ 

been  more  recently  introduced,  m  which  there  P^^,  ""^^^o^gtruct  baths  and  washhouses, 

are  two  holes  stopped  by  the  two  thumbs     h^^^Sl^' ^o'^^J'  p^^^ 

the  lower  part  of  the  apparatus ;  it  is  more  ^f^^"^^^^^^^  good,  silently  and 

^-A^  ingenious  improven.^th.—  not^ 


329 


BATTENS. 


BAVARIA. 


tional  Assembly  has  just  voted  600,000  francs 
for  the  establishment  ofBatlis  andWashhouses. 

BATTENS  are  pieces  of  timber  6  feet  or 
more  in  length,  7  inches  in  width,  and  usually 
from  2  to  2|  inches  in  thickness.  Deals  differ 
iiom.  battens  in  being  always  above  7  inches 
.  wide,  and  batten-ends  in  being  under  6  f set 
long.  These  are  merely  technical  distinctions 
used  in  the  timber  trade. 

BATTERIES,  ELECTRICAL  AND  GAL- 
'  VANIC.  All  that  need  be  said  on  this  head 
in  the  present  work,  wiU  be  found  imder 
Electbo-Metalltjrgy  and  G-aivanism. 

BATTLE-AXE,  a  military  weapon  of  offence 
iised  in  different  countiies  from  the  remotest 
times.     The  introduction  of  the  battle-axe 
into  this  country  has  been  attributed  to  the 
Danes :  but  proofs  of  an  earher  use  of  it  in 
oui-  islands  are  deducible.    That  it  was  used 
in  England  in  the  Saxon  times  appears  from 
■  several  MSS.  of  the  ninth  century ;  and  the 
tEngUsh  are  represented  as  using  it,  in  the 
tBayeux  tapestiy.    The  pole-axe,  with  an  edge 
■on  one  side  and  a  sharp  point  on  the  other, 
■is  behoved  to  have  come  in  ^vith  the  Normans. 
IThe  use  of  the  battle-axe  declined  during  the 
middle  period  of  EngUsh  liistory. 

BATTLEMENT,  a  parapet  waU,  commonly 
employed  in  castellated  and  in  ecclesiastical 
edificesof  that  kind  which  are  distinguished  by 
the  general  name  of  Gothic.    The  battlement 
was  originally  designed  for  the  protection  of 
the  besieged,  but  afterwards  became  merely 
.an  ornament  to  the  edifice.    The  battlement 
is  generally  indented,  with  a  copuig  inclined 
I  both  ways  from  about  the  centre ;  the  lower 
rpai-t  between  the  coping  and  the  cornice  of 
liie  building  is  often  pierced  and  decorated. 
Mt.  Rickman  has  described  the  characteristic 
features  of  the  Norman,  Early  English,  Deco- 
ri-ated  EngHsh,  and  Perpendicular  EngUsh 
-fityles  of  battlements. 

Castellated  battlements  have  the  embrasures 
•etween  the  battlements  sometimes  nearly 
iqual  to  the  width  of  the  battlements  them- 
lelves;  sometimes  the  embrasures  are  nar- 
'ow,  and  the  battlements  wide,  with  the  coping 
nonlding  placed  horizontaUy  and  the  sides 
nt  plain.  Another  battlement  consists  of  a 
loulding  runnmg  round  the  battlement  and 
\e  embrasure,  while  a  capping  is  set  upon 
le  horizontal  part  of  the  embrasure  and  bat- 
lement,  as  at  York  Minster. 
gBAVARIA.  This  important  country,  like  most 
"Mhers  which  have  mountain  ranges  as  weU  as 
Tide  plains  and  river  vaUeys,  is  rich  in  vai-ied 
•reduce.  Few  countries  possess  a  more  pro- 
active soU  than  Bavaria.  Agricultural  indus- 
ry  IS  pnncipaUy  directed  to  the  cultivation  of 
'lieat,  rye,  bariey,  and  oats.    The  grape  is 
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much  cultivated  in  Bavaria,  especiaUy  for  the 
Fi-anconian,  the  Steinwein,  and  the  Leisten- 
wein  varieties.  About  20,000,0(>0  EngUsh 
gaUons  ai-e  supposed  to  be  an  average  produce 
of  Bavarian  ^vines.  Among  other  articles  of 
Bavarian  vegetable  produce  are  hops,  tobacco, 
flax,  hemp,  Unseed,  rapeseed,  mulberry-trees 
for  silk  rearing,  fimits  of  many  kinds,  coriander 
and  other  seeds,  madder,  the  potato,  and  fod- 
der for  cattle.  Most  of  the  mountains  are 
finely  wooded. 

The  principal  mineral  products  are  iron, 
coal,  and  salt;  gold  and  silver  are  found  in 
smaU  quantities,  only  in  the  waters  of  the  Inn, 
Rhine,  Danube,  and  Isar ;  quicksilver,  in  the 
cu-cle  of  the  Rhine ;  and  copper,  which  was 
formerly  raised  in  several  quarters,  is  now 
confined  to  the  works  at  Kahl'and  Kaulsdorf, 
in  the  circle  of  the  Upper  Main.  There  are 
two  mines  of  cobalt  also  on  the  latter  spot, 
from  which  smaU  quantities  of  tin,  lead,  and 
antimony  have  occasionaUy  been  obtained. 
The  Upper  Main,  Rhenish  Bavaria,  Regen, 
Lower  Danube,  and  Isar  territories  are  the 
chief  mining  disUicts  in  Bavaria.  Among 
the  other  mineral  produce  may  be  named 
black  lead,  sulphur,  porcelain  earth,  marble, 
alabaster,  rock  crystal,  asbestos,  and  many  of 
the  gems. 

In  Bavaria,  as  in  many  other  German  states, 
the  profits  arising  from  vast  estabUshments, 
and  the  concentration  of  productive  powers, 
are  comparatively  unlcnown  ;  manufacturing 
industry  is  mostly  difiused  over  a  multitude 
of  adventures  on  a  small  scale.    The  manu- 
facture of  Unens,  which  is  the  chief,  is  not 
confined  to  a  few  large  estabUshments,  but  is 
scattered  over  the  whole  state,  and  in  many 
districts  the  agricultural  population  partly 
maintain  themselves  by  weaving  linen.  Linen- 
yarn  is  also  spun  in  some  districts,  but  not  to 
any  great  extent,  and  chiefly  for  exportation. 
The  manufacture  of  wooUens  and  worsted 
hose  is  carried  on  principaUy  in  Ansbach, 
Baireuth,  Hndau,  Munich,  and  the  Upper 
Palatinate ;  but  this  branch  of  industi-y  is  in 
the  hands  of  individuals,  and  not  cai-ried  on 
m  large  factories.    The  supply  is  very  inade- 
quate to  the  consumption  of  the  countiy,  and 
sometimes  the  excess  of  imports  over  exports 
has  amounted  to  4.0,0001.  per  annum.  There 
is  a  similar  deficiency  in  the  domestic  supply 
of  manufactured  cottons ;  the  use  of  improved 
machinery,  however,  is  gradually  increasing 
m  many  quarters,  and  additions  are  constantly 
malting  to  the  number  of  spinning-mills.  The 
districts  about  Augsbm-g,  Kaufbeueren,  and 
Hof  are  tiie  most  important  seats  of  this 
branch  of  Bavarian  industry,  and  numbers 
are  also  employed  in  hand-spinning.  Tlie 
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leather  manufactories  are  of  considerable  im- 
portance, but  mostly  cai-ried  on  by  number, 
of  small  manufactm-ers.   Bavai-ian  caK-slans 
axe  in  gi'eat  repute  and  l«^-g«ly/^P°^i"^'.^^^^ 
sole  leUers  are  not  produced 
auantitv  for  the  borne  demand.    The  supply 
of  ^aper  of  which  Aschaffenburg,  Niimberg, 
Fiirth  lugsburg,  and  Schwabach  fm-nish  many 
fancy  sorfs  is  beyond  the  domestic  consump- 
Son      Schwemfurt   and  Mainberg  possess 
Tge  manufactories  of  PaPf  :^-g-f '  ^^^^  1 
ate  of  exceUent  qualiiy,  and  m  ^^^^^^  f^^^^ 
in  other  German  states.    Straw-plattog  has 
increased  considerably  of  late  yejs  The 
manufactm-e  of  looking-glasses  o^/^^^ 
for  optical  purposes  is  in  a  high  state  of  eih- 
ciency  in  Bavaria ;  and  the  glass  manufactiyes 
ge^eJally  are  very  extensive.    The  manufac- 
toe  of  articles  in  wood,  and  the  feUmg,  hew- 
ing and  general  manufacture  of  tnnber  occupy 
thousands  of  hands.    There  are  nearly  2000 
sa^-miUs  m  Bavaria  for  the  prepai-ation  of 
b™s,lals,  and  laths  ;  and  abnost  as  many 
?ies  axe  Wholly  supported  in  Ammerg-^ 
and  Berchtesgaden  by  the  ^anufac^ore  of 
articles  m  cai-ved  wood,  some  of  ^^l^lch  ^e 
very  beautiful.    There  axe  several  pcfrcelain 
manufactories  at  work ;  that  at  Nymphenbuxg 
not  far  from  Munich,  produces  chma  winch 
may  bear  comparison  with  the  finest  in  Eu- 
rope.   The  potteries  and  the  slate- works  are 
nSerous.    The  working  of  the  metals  chiefly 
consists  in  extensive  manufactories  of  uon- 
w^e  especially  nails  and  needles,  the  export 
If  which  is  considerable.    There  is  a  manu 
?actory  of  axms  at  Amberg  which  supplies  the 
imy    The  gold  and  silver  smiths  of  Mumch, 
W  Jzburg,  Niirnberg,  and  Augsburg  are  in 
Treat  repute.   Fire-arms,  fowhng-pieces,  can- 
non braBS-wai-e,  gold  and  silver  leaf,  employ 
a  l^ge  rSrTber  of  workmen.    The  bre^vmg  o 
bee?inTany  respects  the  most  impor  ant 
Scro?mLufacture  in  Bavaxia,  employ 
upwmls  of  5000  estabhshments    or  taxed 
Ers  by  whom  about  one  hundred  miUion 
gallons  of  beer  are  annuaUy  made.  Many 
establishments  and  institutions  e^st  in  Ba- 
vaiia  tending  to  the  encouragement  of  manu- 

^^Th'oush  Bavai-ia  is  an  inland  country,  its 
trade  is  greatly  favoured  by  its  geographical 
position,  which  has  rendered  it  in  some  degree 
rcfnSl  point  between  the  Mediten-onean 
the  B^il  and  the  German  Ocean,  and  a 
medinm  of  intercourse  between  tl^  west  and 
Se  eSt  of  Europe.     Its  exceUent  roads, 
n4s  and  railways,  have  tended  to  the  same 
resiS    The  principal  articles  o    export  are 
'tarn  salt,  timber,  potashes,  fmit,  hquonce- 
foT^Zi  hops,  cattie,  sheep,  swine,  fish. 


flax,  yai-n,  coarse  Unens,  glass  leather,  beer, 
&c  The  imports  axe  principaUy  wmes,  cotton, 
coffee  sugar,  rice,  tobacco,  drugs,  sea-fish, 
copper,  oil,  hides  and  skms,  hemp  and  flax, 
sl  and  silk  goods,  woollens,  lead,  furs,  honey, 

'^BSbeing  an  inland  country,  aU  British 
goods  reach  there  by  indhrect  means  ;  so  that 
the  amount  can  hardly  be  stated.  _ 

To  the  extent  of  her  means,  Bavaxia  is 
making  prepai-ations  to  occupy  a  place  m  the 
,  SidusSial  Exhibition  of  1851.    All  the  chief  4 
towns  will  be  contributors,  and  t^^^ny  of  the 
articles  contributed  will  be  of  a  pecuhax  cha- 

""bAYEUX,  a  town  m  the  French  department 
of  Calvados,  is  famous  for  its  manufacture  of  • 
lace  Ther;  is  a  manufactory  for  producing 
iSge  lace-pieces,  such  as  dresses,  scaxfs, 
shfwls,  mantillas.  &c.  These  laces^  e- 
ported  to  Spain.  Mexico,  the  Umted  Statej 
ir.A  pUPwhere      The  porcelam  of  Bajeux 

calicoes,  table-linen,  cotton  yam,  leather,  and 

lint^  are  also  manufactm'ed. 
'"mEUX  TAPESTEY,  a  -b  -  ^^^^^ 

linen  cloth  or  canvass,  P^^^^^^^^^^^^^^JS 
upon  which  a  continuous  representation  of  the 

eve^tl  connected  with  the  invasion  and  con^ 
quest  of  England  by  the  Normans  is  worked 
L  colom-ed  ^ooUen  thread  after  the  manner 
of  a  sampler.   It  is  20  inches  wide,  and  214 
feetlo^!  andisdi^idedinto72comp^n_^, 
each  of  which  bears  an  explanatory  Latin  ui 
sStion     It  is  stated  ti-aditionaUy  to  have 
S  worked  by  or  under  the  supenntenden^ 
of  Matilda,  tiie  Conqueror's  f^^^^^^^Jl^ 
sented  by  her  to  the  -cathedral  of  Bayeux  o^ 
which  Odo,  the  Conqueror's  half-brother,  was 
Sop    I  represents  the  mmutest  manners 
and  customs  of  the  eai-hest  Norman  hues  n 
lEnglid,  and  was  evidently  f  J-^J^^^, 
tl.P  narticulai's  of  the  contest,  of  many  ot 

I^^K  ils  the  o.^yrecordJm°^^S: 
fresh  in  recollection.  A  cunous  ^ll^^trat  on 
of  Its  ^ute  accuracy  of  detail  occurs  in  the 
^ompoa-tment  representing  ^^l^^^i^'l^t 
wai-d  the  Confessor,  where  a  person  is  rep 
p^tPrnlacing  a  weathercock  upon  the  spue 
rWes?minsL  Abbey;  indicating  that  the 
building  was  scarcely  finished  at  the  t.me  of 

'"bS'NNE,  a  town  in  France,  on  the  con- 
finl  If  Spain,  has  e«  rope-wj^s  gla  ^ 

bottle  factories,  sugar  ^-e^^' ^^P^^J^^^^^ 
vards  and  establishments  forfitUng  out  sliips 

0     he  whale  fishery.   It  is  f^^-.  f^.t 
hams,  for  its  Hqueur-brandies,  and  for  its  d^^^^ 

colate.  The  trade  of  the  ^^^J^^V^^^^^'^S.^ 
1  derablo.   The  exports  consist  of  broad  cioui, 
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linen,  silks,  and  other  maniifactared  articles, 
wine,  brandy,  timber,  planks,  pitch  and  tar, 
drugs,  &c.  The  imports  are  chiefly  Spanish 
wool,  saflron,  Uquorice,  bullion,  &c.  The 
coasting  trade  employs  the  greater  part  of  the 
vessels  which  enter  or  leave  the  port  of  Ba- 
yonne. 

BAZAAR.  In  Turkey,  Egypt,  Persia,  and 
India,  this  term  distinguishes  those  parts  of 
towns  which  ai'e  exclusively  appropriated  to 
trade.  In  this  exclusive  appropriation  they 
resemble  our  markets;  but  in  other  respects 
they  approximate  more  nearly  to  our  retail 
shops. 

The  regular  bazaars  consist  of  a  connected 
series  of  streets  and  lanes ;  and,  when  of  a 
I   superior  description,  they  ai-e  vaulted  with 
liigh  brick  roofs.  The  domes  or  cupolas  which 
surmoimt  the  vaulting  admit  of  a  subdued 
dayhght.  In  the  best  specimens  of  the  vaulted 
bazaar  the  passages  are  Ihied  on  each  side 
'  with  a  uniform  seiies  of  shops,  the  floor  of 
which  is  a  platform  raised  from  two  to  three 
feet  above  the  level  of  the  ground,  and  faced 
I  with  brick.    As  the  vault  springs  from  the 
:  front  of  the  line  of  shops,  they  seem  like  a 
■  series  of  recesses,  and  the  partition-walls  be- 
t  tween  them  appear  like  piers  supporting  the 
I  arch.    These  recesses  are  entirely  open  in 
f  front,  in  all  then-  height  and  breadth  ;  they  are 
5  scarcely  more  than  very  small  closets,  seldom 
{  exceeding  six  feet  in  breadth,  larely  so  deep 
f  as  wide,  but  generally  from  eight  to  ten  feet 
i  in  height,  and  occasionally  more.    But  in  the 
1  more  respectable  parts  of  large  bazaars,  there 
i  is  generally  a  little  door  in  the  back  wall  which 
(conducts  to  another  small  and  dark  closet, 
1  which  serves  the  purpose  of  a  store-room. 
The  front  cell  is  the  shop,  on  the  floor  of 
1  which  the  master  sits  with  his  goods  all  around 
i  him. 

The  peculiar  principle  of  the  oriental  bazaars 
i  is  that  all  the  shops  of  a  city  are  there  col- 
lected, instead  of  being  dispersed  in  different 
s  streets  as  in  Europe;  and  that  in  this  collected 
f  form  the  diflerent  trades  and  occupations  are 
5  severally  associated  in  different  parts  of  the 
^  bazaar,  instead  of  being  indiscriminately  min- 

-  gled  as  in  our  streets. 

An  English  Bazaar,  in  which  many  different 
-kinds  of  manufactm-e  are  assembled  under 
the  same  roof,  is  not  a  good  imitation  of  its 
eastern  original. 

BDE'LLIUM  is  a  gum-resin,  the  produce 
of  a  species  of  amyris,  or  rather  balsamoden- 
'  dron,  a  native  of  India.  This  substance  occurs 

-  in  masses  sometimes  as  large  as  a  walnut,  in 
oblong  or  angular  pieces  of  a  yellow,  red,  or 
bro^vnish  colour.  The  clearest  pieces  are 
transparent ;  the  odour  is  weak  and  peculiar ; 


the  taste  bitter,  balsamic,  and  resembling 
myrrh,  or  Venice  tui-pentine.  It  is  tolerably 
brittle  at  the  ordinary  temperature  of  tlie  at- 
mosphere, but  with  a  sUght  increase  of  heat 
the  finer  lands  may  be  kneaded  between  the 
fingers. 

Resembling  myrrh  in  appearance,  it  also 
resembles  it  in  its  effects  upon  the  human 
system,  and  is  often  fraudulently  substituted 
for  it :  it  is  however  weaker,  while  it  is  more 
disagreeable  and  acrid.  It  is  now  disused  in 
Britain,  but  is  found  intermixed  with  gum 
Arabic. 

BEACON,  a  sign  ordinarily  raised  upon 
some  foreland  or  high  ground  as  a  sea-mark. 
It  is  also  the  term  used  for  the  fire-signal 
which  was  formerly  set  up  to  alarm  the  country 
upon  the  approach  of  a  foreign  enemy.  The 
power  of  erecting  beacons  as  sea-marks  was 
originally  ia  the  king,  and  was  usually  dele- 
gated to  the  lord  high  admiral.  Many  sea- 
marks, signal-posts,  and  substitutes  for  hght- 
houses,  are  still  called  beacons. 

BEADS.  The  manufacture  of  Glass  Beads 
is  carried  on  in  the  following  manner,  at  Mu- 
rano  near  Venice.  Tubes  of  glass  of  various 
colours  are  drawn  out  to  great  length,  in  a 
galleiy  adjoining  the  glasshouse;  in  the  same 
way  as  barometer  and  thermometer  tubes  are 
dra^vn  out  in  an  Enghsh  glass  house.  The 
tubes  are  then  cut  into  very  small  pieces  of 
neai-ly  uniform  length,  on  the  edge  of  a  fixed 
chisel.  These  small  pieces  are  put  in  a  heap 
into  a  mixture  of  fine  sand  and  wood  ashes, 
and  stin-ed  about  with  an  iron  spatiUa  till 
their  canities  get  filled.  The  mixture  is  trans- 
ferred to  an  iron  pan  suspended  over  a  mode- 
rate fire  and  continually  stirred  until  the 
cylindrical  bits  assume  a  smooth  rounded 
form.  When  removed  from  the  fire,  and 
cleared  out  in  the  bore,  they  constitute  beads. 

Foreign  beads  are  imported  to  the  value  of 
8,000Z.  to  10,000/.  annually. 

BEAN.  There  ai-e  two  distinct  kinds  of 
beans  cultivated;  the  one  is  our  common  gar- 
den or  field  bean:  the  other  is  the  French 
bean,  haricot,  or  kidney-bean. 

The  common  bean,  of  which  there  are  seve- 
ral varieties,  bears  a  pod  containing  several 
oblong  rounded  seeds,  which  are  used  in  the 
soft  young  state  for  the  table,  and  in  the  hard 
dry  state  for  domestic  animals  chiefly,  either 
whole  or  ground  into  meal.  The  Windsor 
bean  and  the  horse  bean  are  the  two  chief 
varieties.  The  usual  mode  of  sowing  is  to 
drill  them  by  a  machine,  at  the  distance  of 
from  twenty  to  thirty  inches,  according  to  the 
richness  of  the  soil ;  or  to  dibble  them  by 
hand.  The  soil  best  adapted  for  beans  is  a 
ricli  strong  loam,  such  as   produces  good 
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wheat.   In  such  a  soil  the  produce  is  some- 
times fifty  or  sixty  bushels  per  acre,  but  an 
average  crop,  on  moderate  land,  is  about  halt 
that  quantity.  The  wheat  which  follows  beans 
is  generally  good  and  heavy,  and  seldom  runs 
to  straw.    In  cold  wet  soils  beans  requne 
great  care  to  ensure  good  crops.  Although 
the  nutritious  matter  in  a  good  crop  of  beans 
is  great,  and  almost  equal  to  that  obtamed 
from  a  crop  of  wheat,  it  exhausts  the  sou 
much  less ;  and  thus  there  is  perhaps  no  crop 
bearing  seed  which  gives  so  great  a  return 
with  so  smaU  an  expenditm-e  of  the  nutritive 
juices  of  the  soil. 

The  principal  use  of  beans  is  to  feed  horses, 
for  which  purpose  they  are  admh-ably  adapted, 
and  far  more  nourishing  than  oats.  They 
should  be  bruised  or  spht  in  a  mill,  and  given 
to  horses  mixed  with  hay  and  straw  cut  mto 
chaff.    Great  quantities  of  beans  are  con- 
sumed in  fatting  hogs,  to  which  they  are 
given  whole  at  first,  and  aftei-wards  ground 
into  meal.   Bacon  hogs  may  be  fatted  almost 
entu-ely  on  beans  and  bean-meal.  Bean-meal 
given  to  oxen  soon  makes  them  fat.    All  but 
the  very  best  wheaten  flom'  is  adulterated  with 

bean -meal.  . 

The  French  bean,  kidney  bean,  or  haricot 
bean,  is  chiefly  cultivated  for  its  tender  and 
succulent  pod.bemg  one  of  the  most  esteemed 
vegetables  for  the  table.  The  dried  seeds  ai-e 
also  boiled  after  being  soaked  m  water  for 
some  time,  and  are  thus  used  very  extensively 
by  the  French. 

The  imports  of  beans  for  thjree  years  were— 


1846  ..       255,047  \  Qrs. 

1847  443,675   •  of 

1848  ..       490,353  )  beans. 
BEAR.    Many  species  of  bear  contribute 

in  various  ways  to  the  arts  and  to  domestic 
economy.    In  the  Arctic  countries  the  brown 
bear  is  hunted  and  taken  in  pitfalls  and  traps 
of  various  kinds ;  and  in  some  countries,  as 
Lapland  and  Kamtchatka,  there  is  no  pai-t  ot 
the  animal  which  is  not  turned  to  some  useful 
purpose.    The  fur  of  the  brown  bear  m  youth 
is  of  a  yellowish  colour,  excepting  on  the  feet, 
where  it  is  of  a  deep  black.    The  black  bear 
inhabits  every  wooded  district  of  the  American 
continent,  from  the  Atlantic  to  the  Pacific, 
and  from  Carolina  to  the  shores  of  the  Arctic 
Sea    Every  where  however  its  numbers  have 
been  gi-eatly  thinned,  partly  ornng  to  the  value 
of  the  animal's  sldn  in  commerce,  and  pai-tly 
to  the  tide  of  European  colonization.  It  must 
not,  however,  be  imagined  that '  beaj's  skm 
gloves  or  other  articles  of  dress  are  necessanly 
made  from  the  skin  of  the  animal  whose 
name  they  t^ssume.   No  part  is  useless  to 
tlie  American  bear-hunter:  the  flesh,  the  fat. 


and  the  skin  ai-e  peculiariy  esteemed ;  and  a 
foast  of  bear's  flesh  is  conducted  with  many 
obsei-vances.  Of  the  Syrian  bear,  the  gall  is 
in  great  esteem;  the  skins  are  sold,  and  so  is 
the  dung,  which  is  used  as  medicme  for  dis- 
eases of  the  eye  in  Syria  and  Egpt.  The 
fm-  is  woolly  beneath,  with  long  straight  or 
but  slightly  curled  hak  externaUy.  Many 
other  species  of  bear  are  occasionally  captui-ed 
for  the  sake  of  then:  furs.  The  bear-skins 
impori^ed  into  this  country  in  1848  amounted  m 
number  to  9712,  of  which  about  two-thirds  were 
from  the  Hudson's  Bay  Company's  temtones. 

It  is  perhaps  scarcely  necessaiy  to  inform 
any  reader  of  average  intelligence  that  the 
bear's  grease  so  profusely  advertised  has,  for 
the  most  part,  had  httle  indeed  to  do  with 
the  life  or  the  death  of  bears.  More  is  used 
every  year  in  England  than  could  be  procured 
from  the  cai-cases  of  aU  the  obtamable  bears 
in  all  countries.  Large  quantities  of  the  so- 
caUed  bear's  grease  are  made  of  hogs  lard, 
pahn  oU,  and  flowers  of  benzom. 

BEARING,  the  dii-ection  of  the  hne  drawn 
from  one  pohat  to  another,  is  a  tei-m  usuaUy 
apphed  to  the  points  of  the  compass.  To  take 
bearings  is  to  ascertain  the  pomts  of  the  com- 
pass on  which  objects  lie.  The  distances  of 
a  ship  from  a  headland  may  be  found  by  ob- 
serving its  bearings  at  two  different  hours  of 
the  day,  kno^ying  the  course  or  bemng  of  the 
ship's  path  and  the  distance  sailed  m  the  m- 
termediate  tune. 

BEAUCAIRE,  a  town  m  the  department 
of  Gard  in  France,  is  very  advantageously 
situated  for  trade;  whereby  it  has  long  been 
an  entrep6t  of  the  trade  of  France  mth  Spain, 
Africa,  Italy,  and  the  Levant.    One  of  the 
great  old  fairs  of  Europe  is  held  here  every 
yeaa- ;  when  Greek,  Armenian,  Turlash,  Eg)-p- 
tian,  Arabian,  Italian,  Spanish,  and  Moorish 
merchants  arrive  to  sell  the  merchandise  of 
theu:  respective  countries  and  take  away  m 
retm-n  the  manufactures  of  France.  The  con- 
coiu-se  of  people  at  this  fan:  in  ordinary  times 
is  said  to  exceed  100,000.   For  their  accom^ 
modation  a  supplemental  to^vn,  regular  y  laid 
out  in  sU-eets,  is  built  of  tents  m  a  vast  mea- 
dow bordered  with  elm  and  plane  trees,  which 
extends  between  the  Rh6ne  and  the  rmus  ot 
the  old  castle.    Here  articles  of  every  kind, 
whether  of  convenience  or  luxury,  may  be 
found;  and  in  this  city  of  canvas  the  maui 
business  of  the  fair  is  transacted.    A  tribunal 
consisting  of  twelve  members  settles  aiiy  dis- 
putes between  the  buyers  and  sellers  dunng 
the  continuance  of  the  fair.    The  prefect  of 
Gard  always  attends  and  entertains  the  prin- 
cipal merchants  and  strangers.    The  tians- 
aJtions  at  this  fair,  which  lasts  two  or  three 
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s  eek:5,  ai-a  uaitl  to  cause  an  outlay  of  above 
lO  millions  of  francs,  and  to  be  so  profitable 
a  the  good  folks  of  Beaucaire,  that  when  it 
oi-minates  they  resume  the  far  niento  habits 
t  the  south,  having  gained  in  one  month 
UereTOth  to  take  their  ease  during  the  rest 
;'  the  yeai\ 

The  ordinary  commerce  of  the  town  consists 
if  corn,  flour,  provision  stores,  wine,  oak 
ilanks,  (fee.    The  principal  manufactm-es  are 
iosiery,  serge,  silk  stuffs,  olive  oil,  pottery, 
I  md  leather.    The  Aries  and  Lyon  steamboats 
I  and  and  take  up  passengers  at  Beaucau-e. 

BEAUNE,  an  old  Burgundian  town  in  the 
I  lepartment  of  C6te-d'-0r,  in  France,  has 
1  uanufactiu'es  of  broad-cloth,  serge,  druggets, 
aid  gi-eat  numbers  of  wine-casks.    There  are 
)eet-root  sugar-refineries,  vinegar-works,  dye- 
louses,  breweries,  and  tanneries  in  the  town, 
he  trade  of  which  consists  in  the  products 
amed,  and  in  corn,  cattle,  and  provisions, 
^eaune  exports  annuaUy  about  40,000  butts 
if  wine. 

BExiUVAIS,  an  ancient  episcopal  city  of 
^icai-dy,  has  some  veiy  important  manufac- 
ures.    It  has  long  been  famous  for  its  silk 
ipestries  ;  broad  cloths  of  every  quality  and 
Lilom',  flannels,  swansdow^is,  shawls,  hosiery, 
'otton  and  woollen  yai-n,  ribands,  black  lace, 
■hina,  and  chemical  products,  are  also  exten- 
-ively  manufactui-ed.    The  greater  part  of  the 
loth  worn  by  the  French  army  is  made  at 
Beauvais.    There  ai-e  also  several  estabhsh- 
iments  for  bleaching  linen,  besides  tanneries, 
r-and  dye  houses.    The  commerce  of  the  town 
consists  of  its  industrial  products  and  com. 

BE  AVE  E.    The  beaver  is  almost  as  inter- 
eesting  to  us  as  an  artificer,  in  the  formation 
obf  his  retreat,  as  in  respect  to  tne  valuable 
fc'ur  which  he  yields,  and  which  ha.^i  in  past 
r  .-ears  been  so  largely  used  for  hats  (though 
■ss  now  than  formei-ly).    It  is  not  only  for 
is  fiu-  that  the  beaver  is  prized,  but  for  a 
i  product  called  castor,  found  in  certain  glandu- 
lEi-  sacs,  and  used  in  medicine  and  perfumery. 
'  The  fur  of  the  beaver  varies  from  glossy 
•arown  to  almost  black  ;  the  tail,  or  caudal 
oaddle,  used  as  a  nidder  in  diving  or  ascend- 
ing, is  flat,  scaled,  and  oarlike. 

The  beaver-skins  importedinl848  amounted 
m  number  to  41,1.32;  almost  entirely  from 
che  Hudson's  Bay  Company's  Territories. 

BEDFORD  LEVEL.    The  Bedford  Level 
« s  an  instructive  example  of  energy  overcoming 
,  laatural  difliculties.  The  level  comprises  about 
M  1(100,000  acres  of  flat  country  in  the  fen-district 
I  bf  Lincolnshu-e,  Cambridgeshire,  &c.  There 
f  -s  abundant  evidence  that  it  was  once  a  forest, 
md  then  a  stagnant  morass ;  and  to  bring 
he  morass  into  the  state  of  fertile  cora-flelds. 


has  been  the  object  of  the  Bedford  Level 
Drainage.  This  di-ainage  has  been  in  pro- 
gress, at  intervals,  for  four  centuries  :  the 
principal  works  being  the  construction  of 
canals  or  artificial  rivers  to  cai-ry  off  the  stag 
nant  water  to  the  sea.  These  rivers  or  '  cuts,' 
ai-e  several  miles  long,  and  of  various  widths. 

One  of  the  great  works  is  that  called  the 
Nene  Outfall,  which  includes  a  cut  six  miles 
long  by  200  feet  wide,  and  which  was  made  at 
the  cost  of  200,000Z. 

At  the  present  time  very  extensive  opera- 
tions ai-e  in  progress.  A  fine  bridge  is  being 
constructed  over  the  Nene  at  Sutton  Wash ; 
the  cuts  and  embankments  in  the  northern 
paa-t  of  the  Level  are  undergoing  improve- 
ments ;  and  the  whole  of  Whittlesea  Mere  is 
being  drained.  The  public  spirit  and  the 
private  munificence  which  have  marked  the 
encouragement  given  to  this  useful  enterprise 
by  the  successive  Dukes  of  Bedford,  well  jus- 
tify the  name  given  to  the  Level. 

BEDFOEDSHIRE  is  the  most  purely 
agricultm-al  county  in  England,  having  the 
smallest  proportional  number  of  inhabitants 
engaged  in  manufactures  and  trade.'  Indeed, 
it  can  hai-dly  be  said  that  the  coimty  contains 
any  persons  engaged  in  manufactures;  the 
comparatively  few  persons  so  employed  might 
with  equal  propriety  have  been  included  among 
the  class  engaged  in  trade  or  handicraft,  then- 
employment  being  for  the  most  part  that  of 
straw-plaiting. 

BEDSTEAD,  the  frame  employed  to  sup- 
port a  bed.  Bedsteads  of  iron  and  brass,  of 
very  light  and  simple  construction,  occupying 
httle  space,  easily  taken  to  pieces  and  put  to- 
gether, and  affording  the  best  security  against 
the  hai-bouiing  of  vermin,  have  been  much 
used  of  late  years,  and  may  be  highly  recom- 
mended as  favourable  to  health  and  cleanli 
ness.  Mr.  Winfield,  the  eminent  brass  manu- 
facturer of  Birmingham,  patented  many  valu- 
able improvements  in  metallic  bedsteads,  in 
1848.  In  the  next  following  year  Messrs. 
Stui-ges  aud  Harlow,  also  of  Binningham, 
patented  other  improvements  in  bedsteads, 
calculated  to  impart  elasticity  to  various  parts. 
The  metallic  bedsteads  of  Binningham  mairu- 
facture,  and  probably  others  from  the  conti- 
nent, ^vill  occupy  a  place  in  the  Industrial 
Exhibition  of  1851. 

Invalid  bedsteads  have  been  contrived,  in 
which,  besides  offering  facilities  for  perform'ing 
sm-gical  operations,  dressing  wounds,  &c.,  in- 
genious mechanism  has  been  applied  to  enable 
the  patient  to  vary  his  position  with  very  little 
labour  or  trouble  ;  but  all  contrivances  "of  this 
character  fall  short  of  Dr.  Arnott's  hydrostati*; 
bed,  or  water-bed,  in  which  a  very  soft  feather- 
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bed  or  mattress  is  laid  upon  a  waterproof 
sheet  floating  upon  the  surface  of  a  tank  or 
vessel  pardy  filled  with  water.  The  support 
ofi"ered  by  such  a  bed  is  so  perfectly  equable 
as  to  afford  comfortable  rest  under  circona- 
stances  where  the  unequal  pressui-e  of  the 
body  upon  the  softest  ordinary  bed  would  be 
painful  and  injurious ;  while  its  yielding  cha- 
racter wUl  in  many  cases  allow  the  apphcation 
of  poultices,  or  the  performance  of  other 
offices  of  the  sick-chamber,  mthout  any  alte- 
ration of  the  patient's  position. 

BEE.  "We  can  only  notice  this  small  but 
important  insect,  in  so  far  as  regards  the 
honeii  and  wax  of  the  honey-bee.  A  colony  of 
bees  is  termed  a  swarm,  or  a  hive,  and  con- 
sists of  three  sorts,  viz.  males  or  drones,  neu- 
ters or  workers,  and  the  queen  or  reigning 
female.  A  hive  of  bees,  besides  males,  workers, 
and  queen,  consists  also  of  eggs  and  larvffi, 
destmed  to  form  a  future  brood.  The  number 
of  Avorkers  in  a  well- stocked  hive  varies  from 
15,000  to  20,000.  The  number  of  males,  or 
drones  is  uTegular;  sometimes  they  amount 
to  1000,  sometimes  only  to  600  or  700. 

To  the  labom-s  of  the  workers  ai-e  due 
various  products,  as  honey,  bee-hread,  loax,  and 
propolis. 

IToney.— Honey  is  the  nectar  of  flowers, 
lapped  out  of  the  nectary  by  the  tongue,  and 
conveyed  to  the  crop  or  honey-bag.    Here  it 
undergoes  but  Httle  alteration  (for  honey  ex- 
tracted from  some  plants  is  poisonous),  and 
is  disgorged  mto  the  cells  destined  to  receive 
it.    Of  these  some  are  store-cells,  others  are 
fiUed  for  daily  use.    A  single  cell  will  contain 
the  contents  of  many  honey -bags  ;  and  though 
the  cell  is  horizontal  the  honey  will  not  escape, 
for  a  thick  cream  arises,  and  forms  a  glutin- 
ous film  obliquely  placed,  keepmg  in  the 
treasure.    The  store  cells,  when  filled,  ai-e 
covered  mth  a  waxed  lid. 

Bee-Bread.— WhUe  the  bee  is  extracting  the 
sweets  of  the  flowers,  it  becomes  covered  with 
the  pollen  of  the  anthers  ;  this  poUen  it  wipes 
off  from  its  body  with  the  brushes  of  its  legs, 
collects  eveiy  particle  together,  and  Imeads  it 
into  two  little  masses,  which  are  each  placed 
in  a  sort  of  basket  on  the  broad  surface  of  the 
tibia  or  middle  joint  of  the  leg,  where  a  fringe 
of  elastic  hair  over-ai-ches  a  concavity,  and 
acts  as  a  sort  of  lid  or  covering.  Thus  bur- 
dened, off  the  insect  flies  to  the  hive ;  fii-st 
the  honey  is  safely  lodged,  then  the  bee-bread, 
or  Imeaded  pollen,  is  disposed  of  as  circum- 
stances may  require.  Sometimes  it  is  eaten 
by  several  bees,  called  by  a  pecuUai-  sort  ot 
lium  to  their  repast,  and  if  more  is  collected 
than  required  for  present  use  it  is  deposited  in 
some  of  the  empty  cells  as  a  future  provision. 
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jfTax. — ^Wax  is  a  pecuhar  secretion  ui  little 
pouches  or  cells,  beneath  the  scales  of  the  ab- 
domen.   Of  these  pouches  there  are  gene- 
rally fom*  on  each  side,  at  the  base  of  each  in- 
termediate segment  on  the  under  sm-face,  and 
concealed  by  the  overlapping  of  the  preceding 
segment.    It  would  appear  that  by  some  in- 
ternal process  wax  is  elaborated  from  honey, 
as  the  wax  workers  retain  the  honey  when  wax 
is  required,  -which  they  would  othenvise  dis- 
gorge into  the  cells.     The  wax  oozes  out 
between  the  abdominal  rings  in  the  form  of 
little  laminse  ;  it  is  then  worked  with  the 
mouth,  and  kneaded  wth  sahva,  that  it  may 
acquhe  the  requisite  degree  of  ductility  for  the 
construction  of  the  comb. 

PropoUs.— This  is  a  glutinous  or  guminy 
matter,  employed  for  smearing  or  varnishing 
the  waxen  cells.  It  is  procm-ed  from  the  buds 
of  various  trees,  as  the  bu-ch,  &c.  The  bees 
procure  this  gum  by  means  of  their  mouth, 
prepare  it,  load  each  hind  leg  with  it,  and  so 
carry  it  to  the  hive.  It  is  employed,  not  only 
in  varnishing  the  cells,  but  m  stoppmg  up 
crevices,  for  coating  the  sticks  which  support 
the  combs,  and  for  mixing  with  wax,  and 
patching  up  weak  parts.  Often  it  is  spread 
interiorly  over  the  dome  of  the  hive,  and  it  is 
mixed  up  with  the  wax  foi-mmg  the  cells. 

The  marvellous  instinct  which  impels  the 
bee  to  construct  its  beautiful  honey-comb,  we 
do  not  touch  upon  here. 

BEECH.    The  common  beech,  known  in 
America  as  the  w/ii/c  beech,  is  the  most  useful 
species  of  this  valuable  tree.    The  timber  is 
hai-d,  and  is  employed  for  a  great  variety  of 
purposes.   It  is  used  for  the  keels  and  side 
planldng  of  ships ;  for  ringmg  mill-wheels ; 
for  maldng  piles,  weirs,  sluices,  flood-gates, 
and  other  constructions  exposed  to  the  action 
of  water ;  for  cogs  of  wooden  wheels  ;  for 
maldng  bedsteads  and  chairs;  for  panels  of 
carriages  :  for  vaiious  ardcles   in  joiueiy, 
cabinet-maldng,  and  turnery  ;  for  numberless 
small  ardcles  of  household  fiurniture ;  for  rail- 
way-sleepers ;   for  barn-floors  ;  for  herring 
barrels  ;  for  wooden  shovels  and  peels  ;  for 
wooden  screws  and  sieves.     In  Genuany 
beech-wood  is  used  for  many  of  the  purposes 
above-named  ;   and  also  for  gun-carriages, 
wheel-felloes,  bowls,  porringers,  salt  boxes, 
spindles,  rollers,  spinning-wheels,  pestles, 
presses,  bellows,  and  nurneroiis  other  articles; 
while,  s&vm  into  thin  boards,  it  is  used  for 
boxes,  pacldng  cases,  sword  scabbards,  and 
even  the  boards  of  books  (instead  of  mill- 
board),   In  France,  besides  other  pmiioses, 
beech  is  used  for  gun-stocks,  plough  socks, 
cricket  bats,  cheap  knife-handles,  and  cheflp 
sabols  or  wooden  shoes. 
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Beech  is  used  to  an  enoinious  extent  in 
iFrauce  and  Genuany  for  fuel.  The  bark  is 
:;iised  in  tanning.  The  dried  leaves  ai-e  said  to 
;  :brm  an  excellent  snbstitnte  for  feathers  in 
"  beds,  and  to  be  lai'gely  employed  in  such  a 
sway  in  sonae  districts.  The  dried  catldiis  of 
:;:he  leaves  ai-e  used  to  stuff  cushions.  The 
:mast  or  fruit  is  eaten  by  many  animals  ;  and 
n-Tom  this  fniit  an  oil  useful  for  lamps  and  for 
loooking  is  obtained.  A  Beech-Oil  Company 
»  vas  one  of  the  most  noted  commercial  specu- 
liations  of  Queen  Anne's  reign. 

BEER-MACHINE.    In  the  ordinary  Beer 
Machine,  each  handle  has  a  single  action, 
hat  is,  draws  from  one  cask  only;  but  in 
I  any  respects  it  would  be  useful  if  two  pumps 
ould  be  worked  at  once  by  the  same  handle. 
FJrom  the  rapid  fluctuations  which  malt-liquor 
imdergoes  in  quality,  owing  to  changes  in  the 
•  '/eather,  it  is  frequently  necessary  for  the  re  • 
iler  to  mix  old  and  neAV  beer  together,  in 
der  to  maintain  a  uniform  quahty.    This  is 
>ne  either  by  di-a^viug  from  two  butts,  by  two 
umps  and  two  handles,  or  by  mixing  beer  of 
wo  ages  in  the  same  butt,  by  which  a  HabiUty  to 
new  fermentation  is  incurred, To  obviate  these 
I  conveniences  was  the  purpose  of  Ernest's 
Jeer  Engines,  patented  a  few  years  ago.  The 
iTangement  of  this  machine  is  veiy  ingenious, 
hie  handle  works  the  levers,  rods,  and  pistons 
f  two  pumps,  which  may  be  connected  with 
le  beer  in  two  butts.    In  the  usual  perpen- 
iculai-  position  of  the  handle  it  works  both 
uraps  at  once ;  but  if  drawn  a  little  on  one 
le,  by  a  sUght  movement  of  the  hand,  it 
oiks  one  pump  only ;  and  it  is  optional  with 
lu  di-awer  whether  to  work  one  or  the  other 
ump,  or  both,  and  whether  to  draw  equally 
r  unequally  from.  both. 
BEET.    There  ai'e  two  distinct  species  of 
■et  commonly  cultivated,  each  containing 
veral  varieties,  the  one  called  Beta  cicla, 
hich  produces  succulent  leaves  only,  the 
rher  Beta  vulgaris,  distinguished  by  its  large 
shy  root.    The  cicla  is  chiefly  cultivated  in 
ardens  as  a  culinary  vegetable,  and  forms 
lie  of  the  principal  vegetables  used  by  agri- 
iltural  labourers  and  small  occupiers  of  land 
1  many  parts  of  Gennany,  France,  and  Swit- 
rland.    The  second  species,  the  Beta  vul- 
iris,  or  BeeURoot,  has  been  long  cultivated, 
specially  that  variety  called  the  red  beet, 
|l  rhich,  when  boiled  and  sliced,  makes  such  an 
N'XceUent  addition  to  salads. 
I    The  common  field-beet  for  cattle,  or  mangel 
■iirzel,  which  has  been  long  known  in  Ger- 
lany,  was  introduced  into  England  at  the 
itter  end  of  the  last  century.    There  are  few 
rops  so  valuable  for  winter  food  for  cattle  as 
be  beet;  Swedish  tiu-nips  exceed  them  in  the 


quantity  of  nourishment,  weight  for  weight, 
but  on  good  light  soils  the  produce  of  the  beet 
per  acre  is  much  greater.    The  ivhite  heel  luis 
been  chiefly  cultivated  for  the  extraction  of 
sugar  from  its  juice.    It  is  smaller  than  the 
mangel-wurzel,  and  more  compact,  and  ap 
pears  in  its  textiu'e  to  bo  more  Uke  the  Swe- 
dish tm-nip.  The  beet-root  sugar  manufacture 
sprang  up  in  France  in  consequence  of  Bona- 
parte's scheme  for  destroying  the  colonial  pros- 
perity of  GreatBritainby  excludingBritish  colo- 
nial produce.   It  having  been  found  that  from 
the  juice  of  the  beet-root  a  crystallizahle  sugar 
could  be  obtained,  he  encom-aged  the  estah- 
Hshment  of  the  manufacture  by  every  advan- 
tage which  monopoly  and  premiums  could 
give  it.    According  to  Chaptal,  the  process  is 
thus  conducted.     The  roots,  after  being 
cleansed  by  washing  and  scraping,  are  rasped 
and  reduced  to  a  pulp  in  a  rasping  machine. 
When  ground,  the  pulp  is  powerfully  squeezed 
by  a  press,  in  canvass  bags,  to  expel  the  juice, 
which  is  received  in  a  copper.  In  this  copper 
the  beet-juice  is  heated  to  about  178"  Fah. ; 
hme-water  is  then  added,  and  stirred  up  vnth 
it.    Having  been  mixed  with  anknal  charcoal 
it  is  made  to  boil,  by  which.both  a  scum  and 
a  sediment  are  separated  from  it.    The  clear 
liquor  is  drawn  off,  and  is  evaporated  in  shal- 
low vessels  ;  the  process  is  continued  tiU.  the 
juice  becomes  a  thick  syrup,  which  is  then 
sti-ained  through  a  linen  bag.    The  syrup  is 
again  boiled  and  skimmed  and  then  ti-ans- 
ferred  to  a  cooler,  where  it  remains  for  a  short 
time.  It  is  next  transferred  to  sugai-  moulds, 
and  treated  pretty  much  in  the  same  way  as 
the  sugar-cane  juice,  described  under  Sugae. 

The  beet-root  sugar  manufacture  is  said  to 
be  difficult  to  manage  well ;  but  the  sugai- 
when  produced  is  equal  to  cane-sugai-.  Five 
tons  of  clean  roots  produce  about  4i  cwt.  of 
coarse  sugar,  which  give  about  16o"  lbs.  of 
double-refined  sugar,  and  60  lbs.  of  inferior 
lump  sugar.  There  is  also  a  quantity  of  mo- 
lasses, fitted  to  yield  spirit,  and  the  pressed 
refuse,  which  is  good  food  for  sheep  and  cattle. 
As  a  question  of  commercial  enterprise,  how- 
ever, the  manufacture  of  sugar  from  beet  is 
not  found  profitable,  Avherever  colonial  cane- 
sugar  is  admitted  at  a  reasonable  rate  of  duty. 
There  are  beet-root  sugai-  manufactories  in 
Russia,  France,  Prussia,  and  many  of  the 
other  German  States. 

BEIRUT,  or  BAIROUT,  the  Syrian  port 
for  Damascus,  is  the  channel  through  which 
British  goods  find  their  way  to  Bagdad  and 
Mesopotamia.  There  are  about  400  laden 
vessels  enter  the  port  yeariy.  Tlie  imports 
consist  of  cambrics,  cotton  twist,  calicoes, 
indigo,  shawls,  printed  goods,  shirtings,  hand- 
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kerchiefs,  &c. :  the  exports  are  chiefly  vm 
silk  and  cotton,  sldns,  hides,  madder,  gum, 
galls,  fruit,  tobacco,  sponges,  &c. 

BELFAST  is  the  piincipal  place  of  trade  in 
Ireland,  and  has  increased  i'^  %  ^ 
population  with  great  rapidity.  In  175B  tlie 
Sumber  of  loomt  was  399.  The  J™7/ 
cotton  by  machmery  was  in^^^^^^^^^^ 
and  of  hnen  in  ibOb.  xn  xooo 
50  steam-engines  of  an  aggregate  ot  i-'* 
horseTwer  engaged  in  the  spinning  of  hnen 

miUs  for  spinning  hnen  yam  was  2o  ,  one  ot 
^hich  employed  800  persons  ;  and  smce  then 
the  number  and  extent  of  the  mills  has  greatly 
increased.  In  1792  ship-btnldmg  was  fiist 
commenced  here :  there  are  now  foiu-  large 
ship  yards  in  full  employment.  The  registry 
of  shipping  belonging  to  the  port,  the  ai-nval 
and  depar-tm-e  of  laden  ships,  the  quantity  of 
imports  and  exports,  and  the  amoun  of 
customs'  revenue,  have  aU  mcreased  with 
great  rapidity  durmg  the  last  few  yeai-s. 

The  manufactm-e  of  linens,  damasks,  and 
diapers  is  carried  on  in  all  its  branches  with 
great  activity.    In  the  ornamental  wrappers 
alone  in  which  the  Imens  are  made  up  for  the 
Leign  market,  a  sum  of  80,000  .  a  year  i 
saidfo  be  expended.  In  cottons  the  prmcipal 
articles  manufactured  are  velvets,  fustians, 
jeans,  ticking,  ginghams,  quiltings,  calico  mus- 
lins. Calico  prmting  is  cai-ried  on  extensively 
at  Whitehouse,  and  there  are  in  the  town  and 
vicmity  numerous   dye-works,  b  each-work., 
and  print  fields.    The  total  number  of  spin- 
dles employed  in  the  Hnen  and  cotton  facto- 
ries was  computed  in  1837  at  982  000.  Since 
that  tune  the  number  has  probably  increased 
more  than  half.    There  is  also  a  very  large 
Sade  in  cured  provisions.    ^  f^Jf^^ 
yicinity  are  several  extensive  fo^^>i<i^-^e^/^f 
machine  making   establishments   where  aU 
Ss  of  steam-engines  and  m^l  machinery 
are  made.    Orders  have  recently  been  exe- 
cuted at  the  iron-works  of  Messrs.  MacAdam 
for  St.  Petersburg  and  Cairo. 

The  Koyal  Society  for  the  Promotion  and 
Improvement  of  the  growth  of  Flax  m  Ire- 
land has  its  office  in  Belfast    It  ^vas  esta- 
blished in  1841  by  some  Belfast  merchants, 
who  perceived  the  gi-eat  importance  ot  pro- 
viding the  market  in  Ireland  and  Great  Bri- 
tain, xvith  a  home-grown  article,  instead  ot 
pxu-chasing  it  as  heretofore  from  abroad  at  aii 
annual  average  cost  of  0,000,000/.    A  staff  of 
agriculturists  trained  in  the  most  approved 
methods  of  management  is  retained  by  the 
society,  and  sent  to  give  instructions  to  all 
l^ts  of  Ireland  where  there  are  farmmg  so- 
Ss  or  landed  proprietors  subscnbmg  to 
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I  the  society's  funds.   The  cultivation  of  the 
flax-plant  has  by  this  means  been  largely  m- 
troduced  into  many  parts  of  the  country  where 
it  was  previously  unknown.    The  recent  un- 
portant  experiments  concerning  the  gro^vth 
and  manufacture  of  flax  are  likely  to  be  of 
great  moment  to  BeKast.    The  School  of 
Design,  at  Behtast,  is  one  of  the  most  flour- 
ishing in  the  three  kingdoms.   In  the  middle 
of  1850  the  number  of  pupils  was  no  less 
than  148,  many  of  whom  are  designers  for 
damask  weavers  and  mushn  embroiderers. 

Few  towns  in  the  empire  have  entered  witii 
more  earnestness  than  Belfast  into  the  prin- 
ciple and  details  of  the  Industrial  Exhibition 
of  1851.    A  managuig  committee  has  been 
chosen,  and  local  juries  are  to  be  formed  fur 
selecting  the  specimens  to  be  exhibite\  The 
flax  fabrics  generally  ai-e  to  be  divided  by  the 
BeKast  Committee  into  thi-ee  classes,  ist. 
Plain  linens,  and  lawns.     2nd  Damasks, 
diapers,  ckills,  and  other   twilled  hnens 
3rd.  Cambrics,  pi-inted  hnens  and  cambncs, 
and  handkerchiefs-plain,  bordered,  embroi- 
dered, prmted,  and  dyed.    Each  class  is  to 
contam  specimens  bleached,  unbleached,  and 
dyed.    There  will  also  be  a  very  rich  exhibi-  _ 
tion  of  Irish  produce  from  Belfast.  1 
BELI'ZE,  or  BALIZE.    [Honduras.]  | 
BELFRY,  that  part  of  a  church-tower  or  | 
steeple  in  which  the  beUs  axe  hung.    In  con- 
structing a  bel£i-y,the  fr^^«-^°f /^^^^^.'^^J 
either  on  stone  corbels,  or  is  made  to  beai  on 
a  recess  formed  in  the  wall.    The  higher  the 
bells  are  placed  in  the  ^w^.  the  more  aoe.  i 
the  vibration,  caused  by  rmgmg  them,  affect 

the  masonry.  ,  ^  , .     e  fi,:c 

BELGIUM.  The  coal-fields  of  this  im- 
portant country  axe  in  the  provinces  of  Lirn^ 
bourg,  Liege,  Namur,  and  Hamault ;  and 
many  of  them  are  very  nch  m  produce.  Tho 
other  varieties  of  mmeral  produce  mclude 
u-on,  calamine,  and  buildmg  stone. 

The  soil,  which  m  each  of  the  pro« 
consists  almost  enth-ely  of  clay  and  sand,  has 
for  the  most  part  been  rendered  feiUle  bj  a 
due  admixture  of  both  these  elements.  Agn- 
cXiral  industry  is  earned  to  a  great  extent 
in  the  Idngdom,  and  the  cultivators  have 
availed  themselves  of  eveiy  ad^'antage  ..thm 
their  reach  for  increasing  then-  productions. 
The  most  general  objects  of  cnlt^^'^f^",^^^' 
wheat,  rye,  barley,  oats,  meshn,  ^^uck-^vhca^ 
hemp,  flax,  madder,  hops,  chicoiy,  col/a,  and 
ihe  ii'tifici^l  grasses,  clover,  trefofl  luce^ 
and  samfoin.    The  ruta  baga,  oij^^^^^ 
turnip,  turnips,  caiTots,  parsnips,  and  POt* 
toes  ai-e  raised  to  a  considerable  amount  by 
field  culture.  Tobacco  is  grown  m  some  J- 
ations,  and  everj-Avhore  fnuts  of  the  kina 
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..^'i-own  in  England  ai'e  objects  of  caa'eftil  cul- 
.ivation.    Turf-ashes  and  drainage  refuse  ai-e 
mucli  more  lai-gely  and  advantageously  used 
as  manm-e  in  Belgium   than  in  England. 
X^jnong  the  timber  ti'ees  ai'e  tlie  oak,  chestnut, 
haorse-chestnut,  beech,  ekn,  horn-beam,  ash, 
vcflralnut,fir,  and  different  descriptions  of  poplai-s. 
The  manivfacturing  industry  of  Belgium 
ms  declined  in  modern  times  as  compared 
\ith  the  extent  to  which  it  was  caiuied  on  in 
he  14th  century.    The  making  of  thread- 
ace,  originated  in  Flanders,  and  up  to  a  com- 
laratively  recent  period  Brussels  and  Mechlin 
;  irried  on  a  large  trade  in  that  article :  in  the 
I  >rmer  city  more  than  12,000  persons  were 
mce  employed  for  its  ijroduction.    Eai'ly  in 
he  14th  centmy,  Louvain  contained  4,000 
ooms  for  woollens ;  and  Brussels  and  Ant- 
vorp  had  together  as  lai'ge  a  number.    At  a 
late  not  quite  so  remote,  Ghent  employed  be- 
ween  30,000  and  40,000  looms  for  the  weaving 
)f  v.-oollen  and  Hnen  goods.    It  is  mentioned 
hat  the  weavers  of  that  city  once  mustered 
i  16,000  men  in  arms  under  the  banners  of 
heir  respective  trades.    The  woollen  manu- 
actm-e  is  now  prosecuted  at  Venders,  Char- 
■  I'oy,  Toumay,  Mens,  and  some  other  towns. 
Jotton-spinning  and  wea\ing  are  carried  on 
n  some  of  the  larger  towns.    Liege  and 
-Maastricht  contain  large  tanneries.    At  Ant- 
.vei-p,  Ostend,  and  Ghent,  there  are  some 
uigar  refineries  ;  cutlery  is  made  at  Namm* ; 
md  fitre-anns  in  considerable  quantities  at 
Liege.    Breweries  are  numerous  and  exten- 
-  iive  in  most  of  the  principal  towns  through- 
rout  the  kingdom.    Earthenwai-e  is  made  of 
E^ood  quahty  in  several  j)laces  ;  and  the  manu- 
la'acture  of  nails  has  been  carried  on  for  a 
kt/ery  long  period  in  the  provinces  of  Liege 
pnd  Hainault. 

I  The  articles  which  Belgium  supplies  to 
ItKngland  are  oak-bark,  flax,  madder,  clover 
fceeed,  spelter,  and  sheep's  wool ;  in  return  for 
■which  we  send  various  kinds  of  East  India 
■and  West  India  produce,  tot  acco,  and  cotton 
■wool,  besides  British  and  Irish  produce  and 
■manufactures,  consisting  principally  of  brass 
I  and  copper  manufactm-es,  cotton  manufac- 
I  xures  and  yarn,  hardware,  earthenware,  salt, 
I  'rjheep's  wool,  woollen  and  worsted  yam,  and 
I  r<vooUen  manufactures.  The  exports  of 
I  BBritish  produce  and  manufactures  to  Belgium 
■iiave  averaged  about  one  million  sterling  an- 
Ijinnally  for  the  last  six  or  eight  years  ;  but  in 
H1849  they  reached  nearly  a  million  and  a  half. 
|l  In  no  continental  country,  except  Erance, 
e  such  extensive  preparations  being  made 
assume  a  creditable  position  at  the  Groat 
Exhibition  of  1851,  as  in  Belgium.  The 
whole  of  the  great  toTOs  will  contribute  their 


choicest  productions.  Of  the  industrial  ex- 
hibitions of  Belgium,  we  have  spoken  in  the 
Inteoduction. 

BELGOEOD,  or  BJELGOEOD,  the  cliief 
town  of  a  cii'cle  in  the  Eussian  province  of 
Km'sk,  has  several  manufactories  for  refining 
and  pressing  wax,  and  for  spinning  and 
weaving ;  and  it  cariies  on  a  considerable 
trade  in  hemp,  bristles,  honey,  wax,  leather, 
soap,  &c. 

BELGEADE,  the  capital  of  the  principality 
of  Servia  in  Turkey,  is  the  principal  entrepot 
of  the  trade  between  Constantinople  and 
Saloniki  on  one  side,  and  Vienna  and  Pesth 
on  the  other.  The  exports  consist  of  wool, 
dressed  skins,  bufialo  and  cow  hides,  wax, 
honey,  tan -bark,  sUk,  oxen  and  cows,  immense 
numbers  of  pigs,  and  firewood.  Erom  Hun- 
gary, hardwai-e,  delft,  porcelain,  pottery,  and 
salt  ai'e  imported;  and  from  Semlin  the  city 
is  supplied  with  wheat,  flom',  oats,  meat,  vege- 
tables, and  fruits.  There  is  considerable 
manufactming  industry  among  the  inha- 
bitants. Carpets,  silk  and  cotton  stivffs, 
arms,  and  leather  are  manufactured,  and 
there  are  several  bell  foundries  in  the  town. 

BELL.  Bells  of  a  small  size  ai-e  undoubt- 
edly very  ancient ;  the  Hebrews,  the  Greeks, 
and  the  Eomans  used  them.  The  large  bells 
now  iTsed  in  churches  are  said  to  have  been 
invented  by  Paulinus,  bishop  of  Nola  hi  Cam- 
pania, about  the  yeai*  400 ;  and  they  were 
probably  introduced  into  England  very  soon 
after  then-  invention. 

The  city  of  Nankin  in  China  was  anciently 
famous  for  the  largeness  of  its  bells,  but  they 
were  afterwards  far  exceeded  in  size  by  those 
of  the  chui'ches  in  Moscow.  A  bell  given  by 
the  czar  Boris  Godunof  to  the  cathedral  of 
Moscow  weighed  288,000  pounds,  and  another 
given  by  the  Empress  Anne,  probably  the 
lai-gest  in  the  known  world,  weighed  432,000 
pounds.  According  to  Coxe  the  height  of 
this  last  bell  was  19  feet,  the  circumference 
at  the  bottom  03  feet  11  inches,  and  its 
greatest  thickness  23  inches.  The  great  bell 
of  St.  Paul's  weighs  between  11,000  and 
12,000  pounds.  The  new  'Great  Tom  of 
Lincoln,'  cast  in  1835,  weighs  12,000  pounds ; 
the  '  Great  Tom  of  Oxford,'  17,000  pounds ; 
and  the  great  beU  cast  in  1845  for  York  Min  • 
ster,  the  heaviest  in  the  United  Kingdom, 
upwards  of  twelve  tons,  or  about  27,000 
pounds.  The  most  ponderous  bell  ever  cast 
in  this  country  was,  we  believe,  that  made  by 
Messrs.  Mears  in  1843  for  the  Eoman  catholic 
cathedral  at  Montreal. 

The  tone  of  a  bell  depends  conjointly  on 
the  diameter  and  the  thiclcness ;  a  small  bell 
I  or  a  thick  bell  giving,  relatively,  a  more  acute 
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tone  than  one  much,  is  either  larger  or 
thinner.  Hence  the  founder  regulates  the 
diameter  and  thickness  according  to  the  musi- 
cal pitch  of  the  tone  which  the  hell  is  to 
yield ;  but,  as  this  cannot  be  rigidly  attained 
by  casting  only,  the  bells  (say  a  set  to  form 
chimes)  are  attuned  by  chipping  away  some 
of  the  metal  with  a  sharp-pouited  hammer; 
reducing  the  diameter  at  the  lower  edge  when 
the  tone  is  too  low,  and  reducing  the  thick- 
ness at  the  part  where  the  hammer  strikes 
when  the  tone  is  too  acute. 

Some  of  the  recent  parlour  or  table  belts 
are  not  only  convenient  but  very  elega,nt  pro- 
ductions. In  Mr.  Eurlong's  registered  table- 
bell,  which  is  quite  ornamental  enough  to 
take  its  place  among  other  adornments  of  the 
table,  we  have  only  to  press  down  a  httle 
button  or  knob  at  the  top,  when  a  sound  is 
produced  loud  enough  to  be  heard  m  a  dis- 
tant room.  The  Imob  acts  upon  a  smaU 
sprmg  which  moves  a  hammer. 

It  has  been  suggested  that  a  smgle  bar 
of  weU-made  cast  steel  would  be  the  cheapest 
of  all  beUs  for  smaU  chm-ches,  on  account  of 
its  sonorous  OLuality.  There  remains  the  con- 
sideration, however,  how  fai-  such  a  substance 
would  bear  blows  without  fracture. 

The  castmg  of  large  church-beUs  is  a 
process  requiring  great  care  and  attention. 
Messrs.  Mears,  of  Whitechapel,  have  for 
many  years  manufactured  nearly  all  those 
made  in  this  country  of  lai'ge  dunensions. 
The  operations  are  briefly  described  in  a  later 
article.  [Founding.] 
BELL-METAL.  [Alloy.] 
BELPER,   Derbyshire,  is  one  of  those 
towns  which  owe  their  rise  and  importance  to 
the  cotton  manufactm-e.    Its  prosperity  is  of 
modern  date,  and  is  to  he  principally  ascribed 
to  the  establishment  of  the  cotton  works  of 
Messrs.  Strutt.    It  is  now  one  of  the  most 
flomishing  towns  in  Derbyshire.    The  chief 
manufacturing  establishments   are  Messrs. 
Strutt's,  who  employ  upwards  of  2000  persons 
in  the  various  departments  of  the  cotton 
rnanufactiu-e ;  Messrs.  "Ward,  Sturt,  andShai-p, 
manufacturing  hosiers  ;  and  Messrs.  Brettle, 
also  manufacturing  hosiers.     This  hosiery 
work  is  mostly  carried  on  at  the  houses  of 
the  operatives.     The  manufacture  of  nails 
is  carried  on  to  some  extent  at  Belper.  There 
is  also  an  extensive  manufactory  of  brown 
earthenware  near  the  town.    Seams  of  coal 
are  worked  in  the  neighbourhood. 

BELVEDERE,  in  Arcliitecture,  is  n  small 
building  constructed  at  the  top  of  a  house  or 
palace,  and  open  to  the  air,  at  least  on  one 
side,  and  often  on  all.  The  tei-m  is  an  Italian 
compound,  signifj-ing  'a  fine  view;'  and  in 
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Italy  it  is  constructed  expressly  for  that  pur 
T)ose,  combined  with  the  object  of  enjoying 
the  cool  evening  breeze.  The  most  celebrated 
construction  of  this  land  at  Rome,  which  is  m 
the  Vatican,  was  built  by  Bramante  in  that 
part  called  the  Com-t  of  the  Belvedere.  liel- 
vederes  are  not  uncommon  in  France;  but 
the  term  is  applied  rather  to  a  summer-house 
in  a  park  or  garden,  than  to  the  constructions 
on  the  tops  of  houses. 

BENCOOLEN,  a  settlement  m  the  posses- 
sion of  the  Dutch  on  the  Island  of  Sumatra, 
has  many  spice  plantations,  which  are  culti- 
vated by  slaves  under  the  supeimtendeuce  of 
the  Dutch.  Bencoolen  trades  ^vith  Batavia, 
Bengal,  the  Goromandel  coast,  and  the  more 
northern  ports  of  Sumatra.  The  imports  ai-e 
chiefly  cloths,  rice,  salt,  opium,  tobacco,  sugar, 
and  European  manufactures. 

BENGAL.     The  province  ot  Bengal  is 
poor  in  mineral  productions.    The  hills  m 
Silhet  produce  ii-on  ore.   Iron  is  made  at 
Punduah  by  a  cmious  process,  which  at  once 
smelts  the  ore  and  renders  it  malleable 
Granular  h-on  ore  of  the  fineness  of  sand  is 
washed  clean  and  mixed  with  water  mw  a 
soft  mass  ;  bits  of  reed,  sticks,  or  leaves  aie 
then  chpped  in  it,  and  take  up  as  much  as 
they  will  hold,  and  these,  when  pretty  diy,  a  e 
thrmvn  into  the  top  of  a  BmaU  clay  cupola 
furnace  and  melted.  It  appeai-s  ^om  '^YJl: 
tail  that  the  ore  must  possess  a  great  degiee 
of  pm-ity.  The  ore  might  be  coUected  m  large 
quLtities,  and  as  Ihnestone  of  good  quality 
ind  coal  Bxe  found  in  the  same  range  of  hiU^ 
the  smelting  might  be  easily  effected.  Some 
petrole^im  springs  e^st  in  the  same  d^s tnc^^^ 
Coal  is  abundant  also  in  the  Jungle  Mahals, 
whence  it  can  be  easily  conveyed  to  Calcutt  a 
in  the  rainy  season,  down  the  Dummoodah 
river.    Coal  and  ii-on  ore  are  both  of  them 
procm-ed  in  Birbhoom,  andiron  works  hay. 
long  been  earned  on  there  by  the  natn..^ 
Extensive  forests  occm<  in  the  neighboiu-hood 
of  these  works,  and  the  smelting  is  perfoimrd 

'^r^xtltrlerce  of  Bengal  is  of 
grea  magnitude    In  the  year  1831-2,  imdo. 
fie  re<^ulated  commerce  dunng  the  existence 
0  t  ie^rading  privileges  of  the  Eas  Indja 
Company,  the  amount  of  the  ^P-'g  - 
Bengal  (exclusive  of  the  trade  ^ath  Chin.  ^ 
was  close  upon  two  millions  sterhng;  of  l  u 
I^^c^-ts  Jont  3,380,000/.    The  ^^vorts  ^^ 
the  year  1842,  rose  to  nearly  6,000,00(1/., 
aid  Se  exports  to  more  than  8,000,000/  In 
;846  the  iumher  of  British  ships  cnUned 
nwards  at  Calcutta  was  1080,  of  foreign  slnp« 
only  no;  in  the  same  year  there  cleared  out- 
ward 725  British  ships,  and  114  foreign  ships. 
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The  whole  of  these  vessels  had  an  average 
:  tonnage  of  ahout  300  tons. 

A  considerable  part  of  the  trade  between 
i  B&gal  and  Chma  is  canied  on  from  Calcutta. 
'  The  most  valuable  pai't  of  this  ti-ade  as  re  • 
igards  its  amount,  is  the  shipment  of  opium, 
lit  formed  more  than  one  half  of  the  value  of 
:the  cai'goes  sent  from  the  dilFerent  presiden- 
.  cies  to  China,  but  the  recent  treaties  with  that 
;  countiy  have  considerably  altered  the  trade  in 
I  that  article.  The  present  value  of  opium  ex- 
r  ported  fi'om  India  amotmts  to  upwai-ds  of 
1 3,-500,000/.  The  other  principal  articles 
-shipped  from  Bengal  to  China  ai'e  saltpeti-e, 
rpeaiis,  caruehans,  coral,  woollen  and  cotton 
manufactures  of  Europe,  and  rice. 

The  trade  of  Bengal  wiUi  England  com- 
prehends an  immense  variety  of  objects.  The 
piincipal  articles  of  import  are  various  metals, 
foreign  wine  and  spirits,  beer,  woollen  and 
L'cotton  cloths,  cotton  yam,  glass,  and  hard- 
'vare;  in  return  for  which  the  exports  are, 
ilk  and  siLk  manufactm-es,  indigo,  sugar,  salt- 
petre, and  lac-dye.    Of  these  articles  indigo 
15  by  far  the  most  important,  its  value  being 
equal  to  nearly  one-half  the  total  exports  to 
Em-ope  from  the  province.    It  is  principally 
cultivated  in  Moorshedabad,   Nviddea,  and 
Jessore  in  Bengal,  and  Tirhoot  in  Bahar, 
where  there  are  altogether  from  300  to  400 
in itoi-ies  in  operation.    The  cotton  exported 
/s  not  so  much  from  Bengal  as  from  other 
pro^^nces.    With  the  exception  of  the  dis- 
ricts  on  the  eastern  frontier,  silk  is  grown  in 
every  part  of  the  province  of  Bengal,  and 
•forms  a  considerable  pai't  of  its  exports ; 
iiearly  the  whole  quantity  of  raw  silk  that  is 
hipped  is  sent  to  England,  which  likewise 
receives  more  than  half  of  the  silk  fabrics 
exported  from  the  province.     Saltpetre  is 
.another  article  of  importance.    Nearly  seven- 
eeighths  of  the  whole  quantity  shipped  from 
t'the  province  come  to  Great  Britain.  This 
khranch  of  trade  is  valuable,  from  its  furnishing 
I  a  material  part  of  the  freight  of  homeward 
khound  ships,  the  weight  and  bulk  of  saltpetre 
hbeing  great  in  proportion  to  its  money  value, 
»while  the  opposite  condition  holds  with  re- 
ggard  to  the  greater  part  of  the  productions  of 
Ilndia. 

From  France  Bengal  receives  wine  and 
brandy ;  the  returns  are  principally  made  m 
saltpetre  and  indigo.  To  Portugal  cotton 
•piece-goods  form  the  principal  export;  the 
limports  consist  almost  wholly  of  bullion  and 
iwine.  A  large  part  of  the  trade  of  Portugal 
*with  China  has  been  carried  on  intermediately 
Uthrough  Calcutta,  where  the  Portuguese 
'itfailcrs  take  in  opium  and  cotton,  the  returns 
:  for  which  go  chrect  from  Canton  to  Portugal, 


or  to  the  ti-ansatlantic  possessions  of  that 
country.  A  trade  nearly  similar  in  its  cha- 
racter has  been  kept  up  between  Bengal  and 
Brazil,  since  the  poUtical  separation  of  the 
latter  coimtry  from  Portugal.  The  United 
States  of  America  take  from  Bengal  sillc, 
piece-goods,  and  indigo,  witli  some  other  arti- 
cles of  Indian  produce  to  a  smaU  amount ; 
and  send  in  exchange  specie,  metals,  manu- 
factured goods,  and  ice. 

Bengal  exports  to  Java  piece-goods  and 
opium,  and  receives  in  return  copper,  Banca 
tin,  pepper  and  spices.  To  Manilla  cotton 
piece-goods  are  sent ;  the  retiu'ns  are  copper 
and  silver  from  the  South  American  mines, 
and  a  few  trifling  ai-ticles  of  fragrant  woods 
and  spices,  the  produce  of  the  Philippine 
isles.  From  the  Coromandel  coast  chank- 
shells  ai-e  brought,  to  a  considerable  value. 
These  shells  are  employed  by  the  Hindoos  in 
then'  rehgious  worship,  and  are  cut  into  brace- 
lets or  worn  round  the  ancle :  paj-ment  for 
them  is  usually  made  in  rice,  and  Em'opean 
goods.  Ceylon  suppUes  Bengal  with  cocoa- 
nut  oil,  con-,  a  few  peai-ls,  some  spices,  and- 
chank-shells;  in  retm-n  for  piece-goods,  sugar, 
silk,  and  rice.  Teak  timber,  sandal-wood, 
coir,  cocoa-nuts,  and  drugs,  are  received  from 
Malabar ;  which  takes  in  payment  piece-goods, 
metals  and  British  wooUens,  ivith  dates, 
raisins,  coral  and  pearls.  From  the  shores 
of  the  Persian  Gulf  Bengal  receives  Persian 
copper,  almonds,  dates,  coffee,  gums,  pearls, 
coir,  cocoa-nuts,  pepper,  and  bullion ;  the  re- 
turns are  made  in  cotton  piece-goods,  sillc 
goods,  indigo,  sugar,  and  grain.  With  the 
Mauritius,  Bengal  exchanges  rice  for  pepper 
and  spices.  With  the  Moluccas  and  other 
eastern  islands  Bengal  carries  on  a  consider- 
able trade.  From  the  Bm-mese  empn-e  Ben- 
gal imports  timber,  gold  and  silver  treasm-e, 
wax,  sapan-wood,  ivory,  and  diaigs ;  and  ex- 
ports thither  British  cotton  goods,  grain,  in- 
digo, sugar,  and  opium. 

It  is  expected  that  a  few  productions  from 
this  far  distant  region  wiU  grace  the  Indus- 
trial Exhibition  of  1851. 

BENZO'IC  ACID.  This  acid,  as  its  name 
imports,  is  usually  obtained  from  the  resinous 
substance  called  ffum  benzoin  or  benjamin ;  it 
occurs  also  in  some  other  vegetable  bodies, 
as  the  balsam  of  Peru  and  of  Tolu,  storax, 
and  the  flowers  of  the  irifolimn  melilotus  offici- 
nalis. It  is  found  also  in  the  urine  of  some 
animals. 

The  properties  of  benzoic  acid  are,  that 
when  piire  it  is  coloiu-less  ;  it  crystaUizes  in 
soft  and  rather  elastic  crystals,  which  liave 
scarcely  any  smell ;  its  taste  is  rather  ai-omatio 
and  penetrating  than  sour  ;  by  exposure  to 
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the  air  it  undergoes  no  change  ;  it  combines 
readily  with  alkalies,  and  earthy  and  metallic 
oxides,  forming  salts  which  are  called  ben- 
zoates ;  it  fuses  and  suhHmes  at  a  gentle  heat, 
hut  a  part  of  it  is  decomposed  by  the  process ; 
if  strongly  heated,  it  takes  fire  and  burns 
with  a  bright  yellow  flame. 

The  saline  compounds  of  benzoic  acid  are 
not  very  important.  In  its  medical  uses,  the 
suWimed  acid  is  the  best  form.  It  occurs  m 
white  needle  hke  prisms,  with  a  silky  lustre, 
a  pecuhar  odom-,  and  a  pungent  taste,  it 
entprs  into  the  composition  of  the  Tinclura 
Camphorm  GomposUa  of  the  '  London  Pharma- 
copcEia,'  and  the  Tuictura  Opii  Ammoniata  of 
the  '  Edinburgh  Pharmacopoeia,'  two  prepara- 
tions long  known  under  the  name  oi  paregoric 

^^BENZOIN,  or  BENJAMIN,  a  resinous 
substance  commonly  but  improperly  temaed 
a  gum.  It  is  extracted  from  the  Styrax  Ben- 
zoin, which  grows  in  Sumatra,  by  making  in- 
cisions in  the  trunk.  It  hardens  very  qmckly, 
and  is  imported  in  the  state  of  brittle  masses, 
•  which  when  fractm-ed  present  a  mixtuiie  of 
wliite,  brown,  and  red  grains,  frequently  as 
laa-ge  as  an  almond.  Its  smell  is  agreeable, 
resembUng  that  of  vanma.  It  melts  at  a  mo- 
derate heat,  and  yields  benzoic  acid,  of  wluch 
it  contains  about  eighteen  per  cent.  It  con- 
tains, besides  benzoic  acid  and  a  httle  volatile 
oil,  three  different  resins,  the  separation  ot 
which  requires   comphcated  chemical  pro- 

C6SSGS* 

In  its  medicinal  action  benzoin  resembles 
the  other  balsamic  resins,  being  stimulant 
and  exciting.  It  is  chiefly  employed  to  yield 
benzoic  acid,  and  as  an  ingredient  m  pastiles, 
or  to  biu-n  in  censers  in  Eoman  Catholic 
churches.  It  enters  into  the  composition  ol 
the  Tinctura  Benzoini  Composita.  A  solution 
cf  benzoin  in  alcohol,  added  to  twenty  parts 
of  rose  water,  forms  the  cosmetic  called  /  tr- 
ain's milh:  .  ,.  , 
■  Gum  benzoin  is  rather  an  expensive  article. 
Its  present  price  is  about  501.  per  cwt. 

BENZOLE  LIGHT.    The  Benzole  light, 
introduced  in  1849  by  Mr.  Mansfield,  is 
founded  on  an  ingenious  mode  of  combining 
air  with  the  vapour  of  a  volatile  liquid.  Ben- 
zole is  a  compound  of  hydrogen  and  carbon, 
procured  in  considerable  quantity  from  coal 
tar    Mr.  Mansfield's  plan  consists  m  con- 
ducting a  stream  of  atmospheric  air  or  of 
common  gas  through  a  reservoir  cliarged  with 
benzole.    The  benzole  vflporiz;;s  very  rapuLly ; 
and  in  so  doing,  it  combines  ^vitb  the  air  or 
gas,  and  produces  a  nnxture  well  ii  ted  foi 
artificial  iUumination.     ]?enzole  and  other 
hydi-o-carhons,  when  used  m  lamps  in  the 


usual  way,  contain  too  much  carbon  to  bui-n 
satisfactoi-ily  ;  and  means  have  long  been 
sought  to  obviate  the  difiiculty,  by  mixing  the 
vapour  of  these  substances  with  any  gas  or  In- 
which  contains  less  carbon,  or  by  mixing  two 
liquids  together  before  the  vapoiization  of  the 
hycho-carbon.  A  gallon  of  benzole  is  said  to 
be  equal  in  light-giving  power  to  a  thousand 
cubic  feet  of  coal  gas.  The  method  is  intended 
to  be  applied  both  on  a  lai-ge  and  on  a  small 
scale. 

BE'EBEPJS,  a  genus  of  plants  contammg 
many  useful  species.  The  fruit  of  the  Ber- 
beris  aristata  and  B.  Nepalensis  is  dried  by  the 
moimtaineers  of  India  as  raisins,  and  sent  to 
the  plains  for  sale.  The  bitterness  and  as- 
tringency  of  the  bark  has  caused  them  to  be 
received  into  the  hst  of  useful  medicmal 
plants.  The  Berberis  vulgaris,  or  Common 
Barben-y,  appeal's  to  mhabit  equaUy  the  norOi 
of  Em-ope,  Asia,  and  America,  in  woods  and 
thickets,  especially  in  hmestone  comitries. 
It  is  usuaUy  a  bush  fi-om  fom-  to  six  foot 
hi^h ;  but  in  Italy  it  becomes  as  large  as  a 
plum  tree,  living  a  couple  of  centm-ies  or 
more  The  wood  is  hard,  but  brittle,  and  is 
chiefly  employed  by  the  dyers  for  staimng 
yellow. 

BERBICE.    [Guyana.]  _ 
BERGAMO,  a  provuice  of  Austrian  Italy, 
is  in  many  pai-ts  very  fertile  ;  and  the  system 
of  ii-rigation  is  extensively  applied.  The  yme, 
the  ohve,  and  the  wahiut  are  cultivated,  and 
there  are  lai-ge  plantations  of  mulberry-trees, 
raising  silk,  which  constitute  the  chief  wealth 
of  the  country.    There  are  also  valuable  iron 
mines,  laa-ge  ii-on-works,  and  several  woollen 
and  silk-factories  in  the  pro^^nce.    In  the 
chief  town,  Bergamo,  is  La  Fiera,  a  vast 
quadrangular  building,  with  thi-ee  gat^s  on 
each  side,  coiu-ts  and  sti-eets  within,  and  con- 
tams  GOO  shops,  in  which  the  vaiious  manu- 
factm-es  of  Lombardy  and  other  pro^'mces  of 
Austria  ui-o  exposed  for  sale  at  an  annual 
autumnal  fak.    Goods  are  sold  at  this  fan  to 
the  amount  of  1,000,0001.,  about  one-third  ot 
which  is  laid  out  for  silks. 

BEEGAMOT,  ESSENCE  OF,  an  essential 
oil,  obtained  both  bypressm-e  and  distillation 
from  the  rind  of  the  Bergamot,  the  ripe  frmt 
of  the  Cilriis  Bcrgmnium :  it  is  limpid,  yeUow- 
ish,  and  fluid.  The  land  procm-ed  by  pressiure 
is  not  so  fluid  as  that  jielded  by  distillation, 
but  its  odour  is  more  agreeable.  The  smcu 
resembles  that  of  oranges,  and  it  is  used  as 

perfume.  _    .,     ^  . 

About  22,000  lbs.  of  Bergamot  oil  was  im- 
ported in  1818.  -  - 
BERGEN,  a  town  in  the  kingdom  oi  Nor- 
way, on  the  sea-coast,  has  a  commerce  ot 
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Borts  in  1848  were  of  the  value  of  149,000i. ; 
L  exports  18,000Z.  The  British  produce 
and  manufactures  sent  to  Bermuda  m  IbiU 
■were  valued  at  47,138i. 

BEEN,  the  largest  and  most  populous  can- 
ton of  Smtzerland,  produces  corn,  though 
not  suf&cient  for  the  consumption  of  the 
population,  and  fruit  in  abundance  espe^mlly 
anules   pears,  plums,   nuts,  and  cheiries. 
Sm  the  cherries  the  spkit  called  larsck- 
IZTer  is  made,  which,  as  weU  as  the  ex,.ac 
from  ahsinth,  or  wormwood,  ai-e  aaticles  oi 
cormon  use  as  in  the  rest  of  Switzerland 
Beer  and  cider  are  made  in  the  country.  The 
Sie  Sves  in  a  few  districts,  chiefly  m  that 
TNidS  near  the  lake  of  Bienne,  where  wine 
IS  made.    Hemp  and  flax  are  also  among  the 
proTut  of  the'soil;  hut  cattle  and  the  p- 
duets  of  the  dah-y  constitute  f '^^-^^^^^^^^^ 
of  the  country  ;  cheese  is  made  m  ahundance 
for  exportation,  especially  m  the  valleys  of 
EmSthal,  Simmenthal,  and  Gessenai  or 

^ThT'canton  of  Bern  is,  to  a  moderate  ex 
tent,  a  manufacturing  country  Linen  xs  made 
in  many  places,  sufficient  for  the  mteinal 
consvimption :  there  are  tanneries  at  Bern 
as  well  as  a  few  manufactories  of  s^ks,  coaise 
vo^llen:  paper.    Mf  ematic«^ 

ments,  watches,  and  jeweUery,  musketB  and 
other  Lrms,  are  made  at  Bern,  P^J^f 
The  Bernese  gunpowdei^ 

— ^offS'^S^^t  ^^ect^. 

Tura  there  ai-e  iron-works  and  foundiies, 
Jhe  kon  ore  being  found  in  abundance  m  the 
m  imSr  Tim^erfor  building  and  fue^^- 
smmhed  by  the  mountain  forests,  and  trom 
2r  wLds  m  several  parts  oj  the  ^c^-J^ 
The  chief  town,  Bern,  is  rather  a  centie  loi 
the  gental  commerce  of  the  counti-y,  than  a 

-SSSl^tTclaubelo^^^^^^^^ 

of  dvein"  processes,  which  office  had  been 
^  l?i°1wMacauer.    To  this  appointment 


was  especially  the  case  with  saltpetre  foi  the 
manufacture  of  gunpowder.  In  this  emer^ 
eencv  Berthollet  visited  ahnost  every  part  of 
lie  comitry,  for  the  purpose  of  pomtmg  out 
the  means  of  extractmg  and  pmifj-mg  this 
salt;  he  was  also  employed  with  some  other 
men  of  science,  in  the  processes  of  smelting 
iron  and  converting  it  into  steel.  Li  the  year 
1792,  being  appointed  one  of  the  commission- 
ers of  the  mmt,  he  introduced  considerable 
improvements  mto  the  processes  employed  m 

that  estabhshment.  „^    -r-  +t, 

BERWICK-UPON-TWEED.   From  the 

reign  of  Edward  L  to  that  of  Ehzaheth,  the 
principal  export  trade  of  Berwick  was  wool, 
?vool  feUs,lIdes,  and  salmon:  but  tiie  tiade 
of  the  place  has  suffered  some  modffication 
S  later  times.    The  piincipal  manufactures 
ai^e  those  connected  with  shippmg;  but  theie 
ai-e  also  hon -foundiies,  and  f^^-^f''''; 
sacldng,  cotton  hosiery,  damask,  diapei^c^ 
TiPt=5  hats  and  shoes  are  made.   Until  witmn 
!h1las?  ;4ty-five  years,  a  big^y  lu-tive 
trade  was  carried  on     ^he  export  of  poik  and 
eags  to  London,  the  annual  value  of  the  eggs 
shipped  bemg  at  least  30,000/.,  and  of  pork 
a'^It  10,000L ;  but  since  the  peace  this  trade 
has  totally  ceased,  and  the  metropohs  xs  ^ap- 
1  plied  fi-om  L-eland  and  the  Consent    Bei-  . 
wick  is  now  a  bonding  port.    The  existm 
'  ^ade  of  the  town  is  principally  confined  to  .he 
exporting  of  sahnon,  corn,  aud  coals  to  Lon 
don  to  various  ports  m  Scotiand,  and  to 
fo  eign  countries.    Of  late  considerable  quan- 
Sof  ale  and  whiskey  have  J^P^^^^^^ 
London.    The  smacks  and  ^^^^ 
formerly  car-ried  on  the  trade  o.  the  place 
hrbJen  snpersededby  lar-ge  and  w^^ 
schooners,  and  chpper  ships.  Theie  aie  le  u 
lar  traders  between  Berwick,  ^'^f^i^^ 
tonupon-Hull,  Newcastle -upon- Tj-nc,  ana 
S    About  70  vessels  belong  to  the  port 
ihe  salmon  fisheries  in  the  Tweed  hav^^  f« 
any  centuries  ^^^^^^J^J^l 

Sc»h"rsard:s 

-^S^^Sit;:tcSSS^^ 

TweSs  or  aul^s  in  the  ship's  hold.    The  ex- 
o  S  were  principally  to  London,  but  conside^ 
?:;rquantities  of  salted  ^alriion^-^, 
sent  to  the  ^lediten-auean.   At  piesent  uie 
Xole  ave  sent  f-h  to  London  pa^ued^ni  ice 
About  800  of  the  inhabitants  of  Bei^icK 
now  (1850;  employed  in  the  A^^^^^^^^;^^^  ^^^rf- 
BEEYL  a  mineral  f  <^«^^' f ^  t^ 
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iiomboliedi'al  system  of  cr3'slallization,  uau- 

lly  occm-ring  in  regular  hexagoual  prisms. 

'  s  constituents  are  silica,  alumina,  glucina, 
ae,  and  oxides  of  iron,  columbium,  and  chro- 
lum,  in  proportions  which,  differ  in  different 

[iCcLmeus. 

j   The  two  chief  varieties,  emerald  and  aqua- 
larine  or  precious  beryl,  differ  chiefly  in 
lorn-;  the  term  emerald  being  applied  to 
lose  possessing  the  pecuhor  rich  deep  green 
1  well  knora  as  the  emerald  green  ;  while  all 
le  other  varieties  axe  comprehended  under 
le  name  of  heryl :  those  which  are  cleai-, 
anspai'ent,  possess  a  good  colom*,  and  pre- 
■nt  various  shades  of  sky-blue  or  mountain- 
reen,  being  the  aquamarine  or  precious  bei-yl. 
he  colom-  of  the  emerald  is  atUibuted  to  a 
mall  quantity  of  green  oxide  of  chromium  ; 
li'hile  the  varieties  in  the  tints  of  beryl  may 
I'e  considered  to  he  produced  by  admixtm-es 
(f  the  oxides  of  u'on,  the  yellow  being  the 
oolom"  of  the  peroxides  of  iron,  and  the  moun- 
min-green  and  the  various  shades  of  blue 
eeing  the  effect  of  varying  quantities  of  the 
rrotoxide. 

Emeralds,  for  the  last  two  centuries,  have 
larely  been  found,  except  in  Peru,  where  they 
cicem-  in  Santa  Fe  and  in  the  valley  of  Tunca. 
fehose  met  mth.  in  modern  times  seldom  ex- 
lueed  the  size  of  a  walnut.  Beryls  ai'e  procured 
hrom  Siberia,  Brazil,  Sweden,  Saxony,  Bohe- 
luiia,  and  Iceland.  The  beryl  sometimes  occm-s 
mi  crystals  of  very  large  size.    The  value  of 
iihe  emerald  depends  not  only  on  its  size,  co- 
mom,  and  brilliancy,  but  also  on  its  being  free 
porom  flaws,  by  which  this  gem  is  frequently 
ttreatly  deteriorated  in  the  eye  of  the  jeweller. 
EBESANCON,  the  capitalformerly  of  Franche- 
'domte,  is  a  place  of  considerable  manufac- 
mring  industry ;  its  position  on  the  Doubs, 
(frhich  is  navigable,  and  on  the  canal  which 
miites  the  Ehone  and  the  Ehine,  makes  it  the 
eientre  of  an  impoi-tant  trade.     The  chief 
manufactm-e  is  that  of  the  works  of  watches 
and  clocks,  in  which  2000  men  are  employed. 
Hosier}',  coarse  wooUens  and  cottons,  caqjets, 
"oom-paper,  hardware,  stoves,  liqueurs,  and 
rrtificial  flowers,  are  manufactured.  There 
t'xe  also  iron-foundries,  china-works,  tanneries, 
several  large  breweries,  and  estabhshments 
I'or  bleaching  wax.    The  trade  of  the  town 
ionsists  in  its  industrial  products,  and  in  wine, 
)randy,  broad- cloth,  groceries,  iron,  and  coal. 

BETEL-NUTS.  These  nuts  are  procured 
rom  tlie  Arcca  Culcchu,  a  palm  which  grows 
n  India.  They  have  an  astringent  flavour; 
out  when  mixed  with  lime,  and  with  the  leaf 
rf  the  betel  pepper,  they  become  milder,  and 
ire  chewed  by  the  natives  of  India. 
BEVEL,  or  BEVIL,  is  the  name  appUed 


both  to  tlio  oblique  angle  formed  by  two  sur- 
faces which  meet  at  cither  more  or  less  than 
a  right  angle,  and  to  the  instrument  employed 
by  carpenters  and  joiners  for  taking  and  ti-ans- 
femng  such  angles.  The  common  carpenter's 
bevel  consists  of  a  straight  wooden  stock, 
mortised  at  one  end  to  receive  a  thin  blade, 
which  is  usually  formed  of  steel,  and  attached 
to  the  stock  by  a  pin  in  such  a  way  that  it  may 
be  turned  to  any  required  angle,  and  secui-ed 
by  a  tightening  screw.  Where  many  articles 
have  to  be  worked  to  the  same  angle,  it  is 
desirable  to  use  a  fixed  bevel,  made  to  the  re- 
quu-ed  angle,  especially  where  one  or  both  of 
the  Hmbs  are  ciu'ved. 

BIDEFOED.  This  town,  one  of  the  most 
active  in  Devonshire,  has  long  had  a  conside- 
rable foreign  trade.  The  principal  imports 
are  timber  from  North  America  ;  timber, 
hemp,  and  tallow,  from  Russia  and  Norway ; 
fruits,  ^vdnes,  and  brandies,  from  Spain,  Por- 
tugal, and  the  Mediterranean ;  and  general 
goods  from  Ireland.  The  exports  are  oak- 
bark,  which  is  shipped  in  considerable  quan- 
tities to  Scotland  and  Ireland ;  earthenware, 
tUes,  &c.,  to  Wales,  Guernsey,  and  Jersey ; 
hnen  and  woollen  goods,  cordage,  iron,  naval 
stores,  provisions,  &c.,  to  the  North  American 
colonies.  Corn  is  largely  exported  to  the 
Metropohs,  and  to  the  ports  along  the  coast. 
About  150  vessels  belong  to  the  port.  In  re- 
cent years  there  have  been  about  800  ai'rivals 
and  dex^axtm-es  of  vessels  annually.  Ship 
building  is  carried  on  at  Bideford  to  a  consi- 
derable extent.  There  are  several  potteries, 
principally  for  the  manufacture  of  flower-pots. 
Amanufactory  of  coarse  china  and  earthenware 
has  been  lately  established  at  a  short  distance 
from  the  town.  Clay  of  a  good  quality  is 
found  on  land  in  the  neighbourhood  belonging 
to  Lord  CUnton.  Anthracite  or  culm  is  found 
in  the  vicinity  in  sufficient  quantity  to  be 
worked  for  economical  pm-poses. 

BIGA,  a  chariot  or  car  di-awn  by  two  horses. 
The  Eomans  had  also  then-  quadrignc,  and 
sometimes  then-  sejuges,  septim-juges,  &c. ; 
and  Suetonius  says  that  Nero,  when  he  was  a 
performer  in  the  Olympic  games,  made  use 
of  a  decem-jugis,  a  chai-iot  drawn  by  ten 
horses. 

BILBA'O,  one  of  the  chief  Iotos  of  Spain 
on  the  Biscayan  coast,  has  an  active  popula- 
tion, who  are  employed  in  agriculture,  com- 
merce, and  the  manufacturing  of  iron.  Tliero 
are  also  mamifactures  of  paper,  hats,  soap, 
leather,  earthenware,  and  cigars. 

The  principal  articles  of  exportation  arc 
wool  and  wheat  to  foreign  countries,  and  iron 
to  other  parts  of  the  Peninsula. 

BILL  OF  LADING,  is  an  acknowledgment 
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signed  usually  by  the  master  of  a  trading  ship, 
but  occasionally  by  some  person  authorised  to 
act  on  his  behalf,  certifying  the  receipt  of 
merchandise  on  board  the  ship,  and  engaging 
\mder  certain  conditions  and  with  certain  ex- 
ceptions, such  as  '  the  act  of  God,'  the  '  Icing's 
enemies,'  &c.,  to  deliver  the  said  merchandise 
safely  at  the  port  to  which  the  ship  is  bound, 
either  to  the  shipper,  or  to  such  other  person 
as  he  may  signify  by  a  written  assignment 
tipon  the  Bill  of  Lading. 

BILLON,  in  coinage,  is  a  composition  of 
precious  and  base  metal,  consisting  of  gold  or 
silver  alloyed  with  copper,  in  the  mixture  of 
which  the  copper  predominates.  The  word 
came  to  us  from  the  French. 

BILSTON,  Stafifordshii-e,  owes  all  its  im- 
portance  to  the  introduction  of  the  iron 
works.    It  previously  consisted  of  only  a  few 
private  houses  ;  but  standing  in  a  district 
which  possesses  considerable  mines  of  coal, 
iron-stone,  quarry  stone,  and  clay,  it  has 
rapidly  increased  in  extent  and  population. 
The  manufacturing  industry  is  very  great. 
There  are  numerous  furnaces  for  smeltmg 
iron-ore,  with  foundries,  forges,  shtting-mills, 
steam  engmes,  and  the  various  works  neces- 
sary for  the  preparation  of  u-on.    The  manu- 
factm-e  of  tin,  and  of  every  kind  of  japanned 
and  enamelled  wares,  with  that  of  iron,  from 
nails  and  wire  to  the  heaviest  and  bulkiest 
articles,  is  lai'gely  carried  on  at  Bilston.  At 
night  there  are  upwards  of  fifty  furnace  fires 
and  coke  heaps  sending  forth  theur  bodies  of 
flame  in  and  near  the  town.    Coarse  pottery 
is  made  mth  the  clay  which  is  found  in  the 
neighbourhood  in  much  abundance.  There 
is  also  here  a  deep  orange-colom-ed  and  almost 
impalpable  sand,  which  is  much  used  in  the 
casting  of  metals ;  the  neighbourhood  is  hke- 
wise  noted  for  a  stone  quarry. 

BINGLEY  is  one  of  the  remarkable  clo- 
thing towns  of  West  Yorkshire.  The  manu- 
facture of  worsted  yarn  is  carried  on  to  a  con 
siderable  extent  in  the  town  and  neighbour- 
hood, besides  wlaich  there  are  very  extensive 
cotton-mills;  there  are  also  paper  manufac- 
tories ;  and  there  is  some  trade  in  malt. 
Altogether  Bingley  has  become  a  place  of 
much  jnanufactming  and  commercial  import 
ance. 

BINNACLE,  a  kind  of  box  used  on  board 
ship  to  contain  the  compass.  BUlack,  an 
abbreviation  of  the  French  word  hahUaclc, 
a  small  habitation,  was  the  original  form  of 
the  word.  Many  improvements  have  been 
made  in  the  binnacle  within  the  last  few  years ; 
chiefly  in  relation  to  the  mode  of  throwing 
light  upon  the  compass  card  in  the  night. 

BIRCH.    The  birch  is  exti-emely  valuable 
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among  our  forest  trees,  from  the  variety  of 
materials  wliich  it  furnislies  to  the  manufac- 
turing  arts.    The  common  bircli  is  one  of 
the  hardiest  of  kno^vn  trees,  and  flourislies 
best  in  cold  countries.    The  timber,  without 
possessing  any  one  quality  in  an  eminent 
degree,  possesses  many  quahties  in  a  very 
useful  degree.    It  is  employed  in  France  for  -,. 
the  felloes  of  wheels ;  and  in  Russia  for  t 
the  construction  of  small  rustic  carriages.  On 
many  parts  of  the  contment  it  is  used  for 
many  articles  of  fm-niture,  cooperage,  and 
turnery,  and  sabots  or  wooden  shoes.  The 
Highlanders  of  Scotland  use  bu-ch  for  so 
many  pui-poses  that  they  are  said  to,  'make 
everything  of  it ;'  they  build  thek  houses  of 
it ;  make  their  beds,  chah-s,  tables,  dishes  and 
spoons  of  it;   construct  then-  mOls  of  it; 
make  then-  carts,  ploughs,  barrows,  gates,  and 
fences  of  it ;  and  even  manufactm-e  ropes  of 
it.    The  above  uses  apply  to  the  white  birch. 
The  black  or  canoe  bnch  is  also  of  great  value ; 
it  flom-ishes  in  North  America,  and  is  there 
apphed  to  numerous  pmiioses :  some  speci- 
mens of  the  timber  are  so  beautifully  grained 
that  they  are  cut  into  veneers  and  used  in 
cabinet  work.    The  wood  of  the  tall  or  Ame- 
rican bu-ch  is  used  in  the  United  States  and 
Nova  Scotia  for  yokes  of  cattle  and  frames  of 
sledges,  for  hoops  of  casks,  for  articles  of 
furniture,  and  for  many  other  purposes.  The 
wood  of  the  pliant  birch  has  a  fine  and  close 
gram,  a  considerable  degree  of  sti-ength,  and 
takes  a  briUiant  pohsh.    It  is  used  m  the 
United  States  for  tables,  bedsteads,  arm-chaks, 
sofas,  coach- panels,  shoe-lasts,  and  a  great 
variety  of  purposes. 

The  bark  of  aU  the  species  of  birch  is  of 
very  considerable  value,  especially  in  cold 
northern  countries,  where  it  is  apphed  to  a 
great  variety  of  uses.  It  is  very  durable,  and 
little  acted  on  by  air  or  water.     In  some 
couuti-ies  it  is  used  as  a  coping  for  walls  and 
a  covering  for  roofs.    The  bark  of  lai-ge  ti-ees 
is  cut  by  the  Laplandei-s  into  pieces  lai-ge 
enough  to  form  capes  or  short  cloaks.    It  is 
also  employed  for  boots,  shoes,  baskets,  boxes, 
mats,  cordage,  harness,  and   thread.  In 
Kamtschatka  the  inner  bark  is  dried  and 
ground,  and  mixed  with  oatmeal  to  form  an 
article  of  food;  and  the  same  people  eat  the 
bai-k  in  small  pieces  with  the  roe  of  fish.  It 
is  much  used  for  tanning  leather;  and  a  yel- 
lowish brown  dye  wliich  it  yields  is  employed 
in  some  countries  for  dyeing  wooUens  and 
rein-deer  skins.    The  bark  of  the  canoe  birch 
is  used  in  America  for  roof  coverings,  baskets, 
boxes,  portfolios,  paper,  and  inner  soles  of 
shoes ;  but  it  is  more  extensively  employed 
in  i^iaking  the  canoes  of  the  voyageurs,  en- 
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;aged  in  the  fur-trade  of  Canada :  such  a 
anoe,  capable  of  accommodating  four  per- 
ons  mil  weigh  no  more  than  forty  lbs. 
^ents  ai"e  also  made  of  this  bark.  The  bai'k 
if  the  tall  birch  is  used  in  tanning ;  that  of 
:  Jie  pliant  birch  is  stripped  white  in  the  green 
tate,  by  the  Kamtschatlcadales,  cut  into  nar- 

\iow  strips  like  vermicelli,  and  stewed  with 

■aaviare. 

The  branches  and  young  shoots  are  also  of 
nauch  value.    They  are  made  into  lioops, 
^rooms,  faggot-ties,  baskets,  hurdles,  cream- 
hisks,  and  similar  articles  —  including  the 
1 11 -known  rod  of  om-  old-fashioned  school - 
•asters.     The  Alpine  mountaineers  make 
rches  of  them.    The  Laplanders  construct 
iits  with  birch  branches  covered  with  turf. 
1  the  Scottish  highlands  the  branches  are 
mployed  as  fuel  in  the  distillation  of  whiskey, 
eing  found  to  impart  a  flavour  to  it  which 
[  nhances  its  value;  they  ai-e  similaiiy  em- 
it lloyed  for  smoking  hams  and  herrings.  The 
ooung  branches  of  the  dwarf  birch  fm-nish 
eds  and  fuel  to  the  Laplanders ;  and  those 
f  the  Mack  birch  are  employed  in  the  United 
tates  for  making  hoops  for  rice-casks. 
The  leaves,  catkins,  and  other  green  parts, 
lave  also  their  value.    The  leaves  are  eaten 
■y  goats  and  rabbits.    A  yellow  colour  is  ob- 
ained  from  them,  useful  in  painting  and  dye- 
!g.    The  Finlanders  use  the  diied  leaves  as 
■a.    The  buds  and  catkins  afford  a  substi- 
Lite  for  bees'  wax.    A  bed  stuffed  mth  birch 
?aves  is  said  to  be  useful  to  rheumatic  per  ■ 
ons  by  promoting  perspiration.    The  leaves 
f  the  dwarf  birch  yield  a  peculiai*  kind  of 
mgus,  from  which  the  moxa  or  amadou  is 
rrepared,  and  which  the  Laplanders  employ 
s  a  medicine  in  many  painful  diseases ;  and 
seeds  afford  nourishment  to  the  ptarmigan 
white  partridge,  a  very  important  bird  in 
Upland. 

The  sap  of  the  birch  is  made  to  yield  beer, 
Ilie,  spirit,  vinegar,  and  sugar,  according  to 
e  mode  of  treatment ;  the  tree  being  tapped 
>  allow  the  sap  to  flow  or  ooze  out.  Birch 
'  or  is  made  by  fermenting  the  sap  with 
ll  east,  hot- water,  and  hops;  birch  wine  is 
jraade  by  boiling  the  Sap  with  sugar  or  honey, 
llnnd  fermenting,  clarif3ing  aud  flavourihg  in 
arious  Avays  ;  but  spirit  is  made  by  distUla- 
lon ;  birch  vinegar  by  allo\ving  the  acetous 
■rmentation  to  supervene  on  the  vinous ;  and 
irch  sugar  by  boihng  and  evaporating  the  sap. 
|l    To  complete  the  catalogue  of  the  use  of 
he  birch  we  liave  to  mention  the  fuel,  the 
s/ies,  and  the  oil.    The  wood  gives  a  bright 
id  ardent  flame,  and  is  much  employed  for 
luelting  iron  in  Franco,  Russia,  and  Sweden 
|| — ^its  charcoal  burns  a  long  time,  and  is  in 


much  demand  for  making  gunpowder  and 
black  crayons.  The  ashes  are  rich  in  potash. 
An  oil,  much  used  in  Russia,  is  obtained  by 
burning  birch  bai-k  in  close  receptacles. 

BIRD'S-EYE  VIEW,  a  mode  of  perspec- 
tive representation,  in  which  the  objects  are 
draTO  as  seen  from  above.  Thus,  if  a  hole 
were  bored  through  the  ceiling  of  a  lofty 
room,  a  person  looking  down  through  it 
would  have  a  proper  bird's-eye  view  of  the 
apartment  and  its  furniture.  But  the  most 
common  mode  of  giving  a  bird's-eye  view  dif- 
fers fi-om  ordinary  perspective  only  in  the 
horizontal  line,  and  consequently  the  point  of 
sight,  being  placed  considerably  above  the 
objects  represented.  The  scene  is  thus 
shown  as  it  would  appear  from  some  lofty 
station,  as  a  tower  or  other  eminence. 

BIRD-LIME,  a  glutinous  vegetable  pro- 
duct, obtained  principally  from  the  inner 
baik  of  the  hoUy,  or  from  the  berries  of  the 
misletoe,  but  also  from  other  plants.  It  is 
prepared  from  the  holly  bark  by  bruising, 
long  boiling  in  water,  and  fermentation  ;  the 
mass  is  again  boiled  in  water,  and  evaporated 
to  a  proper  consistence.  In  different  coun- 
tries various  processes  are  employed.  "When 
properly  prepared  from  the  holly  it  is  of  a 
greenish  colour ;  its  smell  resembles  that  of 
liiiseed  oil;  its  taste  is  bitter;  it  is  adhe- 
sive, tenacious,  and  may  be  drawn  out  into 
threads. 

BIRKBECK,  GEORGE,  M.D.,  one  of  the 
warmest  friends  and  kindest  insti'uctors  of 
the  operative  classes,  was  born  in  1770,  at 
Settle,  in  Yorkshire,  where  his  father  Avas  a 
merchant  and  banker.  He  displayed  an  early 
predilection  for  mechanical  and  scientific  sub- 
jects, which  led  him  to  select  the  medical 
profession  as  his  pm-suit.  mile  at  Edin- 
burgh, he  was  put  in  nomination  for  the  pro- 
fessorship of  the  Andersonian  Institution  at 
Glas  gow,  and  his  election  was  carried  by  a 
considerable  majority.  In  November  1799  he 
commenced  his  first  course  of  lectures  at 
Glasgow  on  Natural  and  Experimental  Philo- 
sophy. Some  time  afterwards  he  commenced 
a  gratuitous  course  of  lectiu-es,  which  he  con- 
tinued until  1804,  when  he  relinquished  tlie 
professorship,  and  was  succeeded  by  Dr.  Ure. 

While  in  active  practice  in  London  as  a 
physician.  Dr.  Birkbeck  had  few  opportunities 
of  following  up  the  laboiu-s  which  he  had 
commenced  at  Glasgow  for  the  advancement 
of  scientific  knowledge  amongst  artisans ;  but 
it  was  a  subject  which  he  had  always  at  heart. 
In  1820  he  gave  a  gratuitous  course  of  seven- 
teen lectures  at  the  London  Institution.  In 
1827  he  was  the  chief  means  of  promoting 
the  flrst  Mechanics'  Institution.    He  presided 
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at  a  public  meeting  at  the  Crown  and  Anchor, 
which  was  attended,  amongst  others,  by 
Dr.  Lushiugton,  Jeremy  Bentham,  David 
AYillde,  and  Cobbett;  and  after  Another  raeet- 
iucr,  on  the  2nd  of  December,  the  first  officers 
of°the  ' London  Mechanics'  Institution'  were 
appointed  on  the  15th  of  December.  Dr.  Birk- 
beck  was  elected  president,  which  office_  he 
filled  till  his  death;  and  his  son  has  smce 
been  annually  elected  to  the  sanie  post.  At 
the  formation  of  the  institution,  Dr.  Birkbeck 
generously  lent  the  sum  of  3,700Z  for  the 
purpose  of  building  a  lecture-room,  &c. 

Dr  Bkkbeck's  professional  and  scientific 
pursuits,  and  his  services  in  various  ways,  m 
connection  with  objects  of  public  utihty,  were 
continued  to  the  last;  and  those  who_  attended 
the  lectures  at  the  London  Mechanics'  Insti- 
tution, in  its  best  days,  mil  weU  remember 
those  of  Dr.  Birkbeck  as  among  the  most  in- 
structive and  the  most  attractive.  He  died 
December  1,  1841,  at  his  residence  m  Fms- 
bury-square,  London.  ,   .  t  „ 

BIRKENHEAD.  The  grand  undertakmgs 
at  this  town  are  among  the  most  remarkable 
commercial  phenomena  of  our  age.  ine 
overflowings  of  Liverpool  commerce  are  to 
form  the  basis  of  Bu-kenhead  commerce.  _ 

The  rapid  growth  of  Bkkenhead  is  entn-ely 
owing  to  the  formation  of  commodious  docks. 
In  1842  the  town  commissioners  were  em- 
powered by  act  of  parliament  to  purchase  the 
manorial  rights,  &c.,  pertaming  to  the  ancient 
ferry  at  Woodside,  which  is  the  nearest  lei-ry 
to  Liverpool ;  and  in  1844,  under  another  act, 
they  purchased  Monk's  Eerry.    In  1844  they 
obtained  an  act  of  still  greater  importance, 
under  which  a  tidal  basm,  docks,  and  other 
extensive  accommodations  for  trade  and  ship- 
ping ai-e  now  m  progress.    The  magnitude  of 
ihese  works  may  be  inferred  fi-om  the  foUow- 
in"  abstract  of  thek  cost,  which  is  taken  from 
the  estimates:  New  market,  20,000L;  town- 
haU,  10,000^. ;  park,  25,000^-;  docks  m  Walla- 
sey Pool,  400,OOOZ. ;  dock  warehouses  (by  a 
private  company),  600,000L    The  design  of 
converting  Wallasey  Pool,  on  which  Birken- 
head is  situated,  into  docks,  was  entertained 
several  years  ago,  and  originated  with  t  ie  late 
Mr.  Lah-d ;  but  it  was  not  untd  1844  that  an 
act,  as  already  mentioned,  was  obtained  for 
effectmg  this  object.    The  fi[^t  ^^one  of  the 
proposed  docks  was  laid  on  the  23rd  of  Octo- 
ber 1844    The  area  of  the  principal  or  fioat- 
ing'dock  will  be  120  acres,  a  space  exceeding 
that  of  all  the  docks  in  Liverpool,  and  it  will 
have  10  feet  depth  of  water.    It  will  be  sm:- 
rounded  with  quays,  warehouses,  and  other 
conveniences  for  shipping  and  chschargmg 
cargoes.   There  will  also  be  a  tidal  harbour 
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of  about  40  acres,  accessible  at  all  times  by 
the  largest  steamers  employed  in  the  coastuig 
trade,  and  hy  all  vessels  whose  draught  does 
not  exceed  15  feet ;  a  harbour  of  refuge  with 
an  area  of  10  acres;  and  beaching-ground 
of  4  or  5  acres,  for  the  free  use  of  the  river 
craft. 

A  certain  clashing  of  interests  between  dif- 
ferent governing  bodies  at  Birkenhead,  has 
rendered  new  an-angements  frequently  neces- 
sary. Besides  the  act  of  1844,  a  second  was 
obtained  in  1845  for  the  formation  of  dock 
and  wharf  walls;  and  another  in  1847  for  new 
powers  in  respect  to  these  constructions.  In 
1848  an  act  was  passed  for  the  formation  of  a 
board  of  trustees  of  the  Bukenhead  docks, 
which  boai-d  (in  order  to  represent  and  recon- 
cile conflicting  interests)  is  to  be  formed  as 
follows  :— Eour  trustees  chosen  by  the  bond- 
holders, with  whose  funds  the  docks  were  ui 
part  constructed;  four  chosen  by  the  Bkken- 
head  commissioners ;  and  three  by  the  Walla- 
sey commissioners. 

There  has  recently  (1850)  been  an  act 
passed,  which  reheves  the  commissioners 
from  a  very  onerous  engagement  with  the 
Woods  and  Eorests  department;  and  the 
dock-works  have  recommenced  (after  some 
delay)  with  great  vigour.  Thi-ee  thousand 
men  are  now  employed;  forty-five  acres  of 
dock  are  nearly  ready  for  the  reception  of 
shipping  ;  and  the  whole  ai-e  expected  to  be 
finished  m  1851. 

Burkenhead  is  connected  by  railway  with 
Chester,  and  thence  with  all  parts  of  England; 
and  a  branch  to  Wanington,  recently  opened, 
has  shortened  the  distance  between  Bkken- 
head  and  Manchester.    The  rails  are  brought 
round  all  the  quays  of  the  docks.  Hitherto 
the  trade  of  Bu-kenhead  has  not  reached  the 
point  which  had  been  anticipated,  and  the 
hope  of  which  had  led  to  such  extensive  and 
costly  works;  but  whenever  a  lai-ge  traffic 
shali  gi-ow  up  there,  it  will  be  well  accommo- 
dated by  the  railway,  the  docks,  and  the  ware- 
houses, all  of  which  are  admu-ably  planned  to 
work  together  in  one  system.    It  is  expected 
that  the  coasting  trade  and  the  steam  packet 
trade  vriJl  be  those  which  will  first  seek  accom- 
modation at  Birkenhead. 

BIRMAH.  The  Birman  empire  is  nch  m 
mines  of  gold,  silver,  copper,  tin,  lead,  anti- 
mony, and  h-on,  but  they  ai-e  much  neglected 
by  the  natives.  Many  kinds  of  precious  stones 
are  obtained  by  digging  and  washuig  the 
gravel  in  the  beds  of  rivulets  or  small  brooks. 
The  varieties  said  to  exist  are,  the  oriental 
sapphire,  the  oriental  ruby,  the  opalescent 
ruby,  the  star  ruby;  the  green,  the  yello.N, 
and  the  white  sapphii-e  ;  and  the  onental  amc- 
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ivst.  Noble  serpentine  or  green-stone,  is 
unci  in  most  of  the  upper  branches  of  the 
riwaddi,  and  exported  in  considerable  quan- 
iiies  by  the  Chinese  to  their  own  country, 
■liere  it  is  used  for  rings  and  amulets.  Mines 
'  amber  are  founil  on  the  branches  of  the 
.yan-Duapi,  and  in  the  vicinity  of  the 

I  ihanmo.  Coal  seems  to  be  plentiful,  but  it 
;  not  used.  Limestone  exists  in  great  abund- 
ace  in  the  moiintains  near  the  capital ;  and 
ituary  mai'ble  is  also  met  -with.  Nitre,  na- 
on,  and  culinaiy  salt,  are  found  in  many 
f  the  arid  and  calcai-eous  tracts  in  the  upper 
rovinces,  and  chiefly  in  the  neighbourhood 
t'  the  capital.  Natron,  in  an  impure  state,  is 
sad  by  the  natives  instead  of  soap,  a  prepa- 
Uion  with  which  they  seem  to  be  imac- 
nainted.  Salt  is  exti'acted  from  some  lakes 
1  the  upper  provinces,  especially  near  Mon- 
iiabo,  and  from  the  sea  water  in  the  lower 

krovinces. 

Among  the  vegetable  productions  of  the 
!i!irman  forests  the  teak  holds  the  first  place, 
"t'he  plants  which  become  articles  of  com- 
jderce  in  the  country  include  bamboo,  cate- 
hhu,  sugar,  tea,  cocoa,  tobacco,  cotton,  indigo, 
.ind  betel. 

The  progress  of  the  Birmans  in  the  useful 

i3  has  not  been  great.  All  their  cotton 
rics  are  coarse  and  high-priced,  and  British 
ce-goods  are  imported  in  considerable 
mtity.  Silk  articles,  coarse  and  unglazed 
thenware,  iron  implements,  muskets  and 
)rds,  and  gold  and  silver  ornaments,  are 
aufactm'ed,  mostly  in  a  rude  style. 
?he  commerce  carried  on  in  the  interior  of 
coimtiy  is  considerable ;  the  different  por- 
is  of  the  empire  producing  several  things 
ch  are  not  found  in  others.  The  inha- 
mts  of  the  sea-coast  and  the  lower  country 
ffitrry  to  the  capital  and  the  upper  provinces 
Bioe,  salt,  dried  fish,  and  foreign  commodities ; 
hMch  are  paid  for  by  the  produce  of  the  in- 
crior.  The  foreign  commerce,  chiefly  with 
khina,  is  conducted  principally  at  two  annual 
iurs,  at  Bhanmo  and  Mide.  The  Chinese 
nmve  with  laden  horses,  mules,  and  asses ; 
Bringing  with  them  an  immense  assortment 
ff  goods. 

:  BIRMINGHAM,  is  in  many  respects  the 
aost  remarkable  of  our  manufacturing  towns, 
tt  dates  its  productive  industry  from  eaily 
imes.  Being  situated  at  a  moderate  distance 
srom  the  Staffordshire  iron  mines,  which  were 
MQquestionably  worked  at  a  very  early  date, 
md  placed  in  a  district  which  was  distin- 
Buished  as  woody  (the  northern  or  Arden  di- 
dsion  of  Wanvickshire),  it  offered  great  faci- 
lities for  smelting  the  ore  of  iron,  which, 
before  the  introduction  of  the  steam-engine, 
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could  only  bo  cfl'ccted  by  means  of  charcoal. 
The  iron  beiag  prepared  on  the  spot,  it  is 
natiu'al  to  suppose  that  a  colony  of  artificers 
would  settle  here,  and  that  tliey  would  eaily 
acquire  sldll  in  the  use  of  the  material.  In 
the  time  of  Leland,  Birmingham  was  inha- 
bited by  '  smiths,  that  use  to  make  knives  and 
all  manner  of  cutting-tools ;  and  many  lori- 
mers  that  make  bitts,  and  a  great  many 
nailors.'  A  place  thus  characterised  by  the 
industry  and  ingenuity  of  its  inhabitants, 
waited  only  for  more  favourable  circumstances 
to  increase  its  wealth.  This  change  appears 
to  have  taken  place  in  the  17th  century,  when, 
on  the  restoration  of  Charles  II.,  a  fondness 
for  metal  ornaments  was  introduced  from 
France,  where  the  exiled  king  and  his  adhe- 
rents had  long  resided,  and  Birmingham  took 
the  lead  in  the  manufactm-e  of  the  glitter- 
ing trifles  which  the  taste  of  the  age  de- 
manded. 

Camden,  who  travelled  through  England  in 
the  16th  century,  a  few  years  after  Leland, 
says  of  Birmingham,  in  his  '  Britannia,'  that 
'  most  of  the  inhabitants  be  smiths  to  which 
Bishop  Gibson,  in  his  edition  of  Camden, 
published  in  1722,  adds,  '  and  other  artificers 
in  iron  and  steel,  whose  performances  are 
greatly  admired  both  at  home  and  abroad.' 
The  editor  was,  however,  scarcely  coiTect  if 
he  meant  it  to  be  understood  that  the  manufac- 
tures of  the  toTO  were  in  liis  time  confined  to 
iron  and  steel  goods.  Various  fancy  articles 
in  other  materials  were  then  regularly  made, 
and  the  manufacture  of  brass  goods  bad 
commenced.  The  use  of  this  valuable  com- 
pound metal  has  continually  increased  during 
the  last  hundred  years,  and  the  talent  of  the 
designer  has  been  tasked  in  the  invention  of 
new  forms,  and  in  the,  adaptation  of  classical 
models  to  the  purposes  of  modem  domestic 
comfort  and  ornament.  The  introduction  of 
the  stamp  especially,  which  was  first  applied 
to  the  multiplication  of  copies  of  smaller 
wares,  as  buttons,  buckles,  and  cloak  pins, 
and  which  was  at  length  adapted,  by  increas- 
ing its  power,  to  the  production  of  large 
forms,  has  caused  the  greatest  change  in  this 
branch  of  manufacture.  There  are  establish- 
ments in  Birminghain  which  have  from  two 
to  three  hundred  thousand  dies  employed  in 
stamping 

[n  plated  wares  the  style  and  foim  Avere 
long  deficient  in  grace,  but  the  taste  andsphit 
of  Messrs.  Boulton  and  Watt  were  instru- 
mental in  improving  the  forms  of  the  articles 
usually  produced;  and  an  increasing  faiiii- 
liarity  with  antient  models,  and  with  tho 
florid  and  playful  stylo  of  tho  age  of  I-ouis 
XIV.,  continues  to  give  now  impetus  to  this 


867 


BIRMINGHAM. 


BIRMINGHAM. 


368 


manufacture.  The  introauction  of  tte  new 
mixture  called  Albata,  or  British  plate,  ^as 
the  forerunner  of  a  very  large  branch  of  manu- 
facture at  Bir-mingham.  The  co^^^^-^f^*;^^^- 
terial  caUed  Britannia  metal  is  also  largely 
manufactured  here.  . 

The  founding  of  iron  is  rapidly  improving 
and  extending  itself  in  this  town.   A  compa- 
ratively few  years  ago  the  pnncipal  cast  arti 
cCf  this  material  were  heavy  Idtchen  ai'ticles 
Ltes  and  stoves;  but  increased  care  in  he 
Election  of  the  metal,  and  a  desure  to  produce 
e  ega^t  forms  at  a  cheap  rate,  have  caused 
cas!  iron  articles  to  be  manufactm-ed  of  small 
size  and  of  light  and  tasteful  patterns,  which, 
when  colom-ed  by  hronziug,  ahnost  equal  the 
more  expensive  brass  wares;  and  m  hollow 
vessels  such  perfection  in  thinness  and  hglit- 
ness  is  attained,  that  the  use  of  beaten  copper 
is  almost  forgotten.    The  u-on-work  of  Mr. 
Paxton's  Palace  of  Industry  has  been  pre- 
pared under  the  direction  of  the  emment  Bu- 
mingham  firm  of  Fox  and  Henderson. 

The  manufactm-e  of  guns  was  mtroduced 
at  the  commencement  of  the  last  century,  and 
has  been  carried  on  to  an  immense  extent  ; 
nearly  5,000,000  of  fire  arms  ^^re  supphed 
from  Birmingham  between  the  years  1804  and 

1818  inclusive,  to  meet  the  demands  of  go- 
vernment and  of  private  trade.  A  proof-house, 
under  the  conduct  of  a  master,  wardens,  and 
trustees,  was  estabhshed  by  act  of  parhament 
in  1813  where  the  fabric  of  all  guns  and  pis- 
tol barrels  is  tried  by  a  heavy  chai'ge:  all 
those  which  sustain  the  explosion  receive  a 
stamp,  to  counterfeit  which  is  felony;  and  to 
seU  such  barrels  without  the  stamp  is  pimish- 
able  by  heavy  fines.    There  is  also  a  govem- 
ment  proof  house  for  the  ordnance  depart- 
ment, i  comprehensive  and 
blishment  near  the  WalsaU  Road,  at  the 
northern  end  of  the  town. 

Buttons  and  buckles,  so  far  as  they  are 
articles  of  ornament,  almost  took  then-  nse  m 
Bhrmingham,  and  this  town  witnessed  all  the 
fluctuations  ^f  these  manufactures,  from  the 
small  plain  buckle,  and  the  horn  or  bone  but^ 
ton  coated  with  metal  foil,  through  all  the 
capricious  and  almost  innumerahle  va^neties 
of  form  and  ornament  which  prevailed  during 
the  age  of  powder,  embroideiy,  and  gold  lace, 
or  which  the  still  more  fantastic  taste  of 
foreign  markets  demanded     At  length  the 
.   huckle  has  been  completely  supplanted  by 
shoe-strings,  and  the  button  has  undergone 
great  changes  :  moulds  of  wood  o^  l^orn  being 
now  very  generally  covered  with  silk  or 
some  other  woven  material,  as  a  substitute 
for  the  metal  button.    The  button  factones 
among  the  largest  establishments  m  Bir- 
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mingham.   The  denomination  of  '  The  toy- 
shop of  Europe,'  given  to  Bu-mmgham  by 
Burke,  was  correct  at  the  time,  but  the  exten- 
sive application  of  powerful  mechanical  forces 
has  now  raised  the  character  of  the  staple 
productions  of  the  place.   All  articles  of  me- 
talhc  ornament,  such  as  pohshed  steel  toys, 
gold  and  gilt  jewellery,  chains,  snuff-boxes 
&c.,  are  still  manufactured,  but  not  to  such 
an  amount  as  to  form  a  preponderant  pai-t  ot 
the  industry  of  Bhmingham. 

The  quantity  of  silver  used  m  the  manu- 
facture of  pencil-cases,  boxes,  chains,  thim- 
bles, &c.,  and  in  the  numerous  flttmgs  and 
moi^ntings  attached  to  glass  and  other  wares, 
is  considerable,  and  an  assay  office  is  esta- 
blished in  the  town,  where  all  articles  m  this 
metal  being  above  five  d^vt.  are  examined^ 
and  if  found  to  be  of  the  proper  standai-d,  aie 
marked  with  the  government  stamp.  iiie 
use  of  gold  and  silver  has  greatly  mcreased  m 
Birmingham  m  recent  years.    The  process  of 
electro  Jlating  has  given  rise  to  a  wholly  igw 
department  of  manufactm-e,  of  which  Bii- 
mmgham  is  the  chief  seat.  _ 

Japanning  in  all  its  varieties,  is  another 
extensive  branch  of  manufacture.  It  com- 
menced with  the  varnished  boxes  and  small 
articles,  which  were  coarse  imitations  o  the 
Oriental  toys,  but  the  ai-t  was  gradually  im- 
proved by  John  Taylor,  who  gave  e^gance 
to  the  devices  on  the  surface ;  and  stdl  f u^^ 
ther  by  Baskei-ville,  who  mtroduced  the  hght 
and  highly  polished  but  finn  and  durable 
lapier  which  he  adorned  w.th  pamt^ 

in^s  in  a  style  before  unknown.    This  branch 
of  industry  has  called  forth  great  talent;  and 
some  of  those  who  have  taken  rank  among 
the  painters  of  their  age  have  commenced 
theh  cai-eerbyexecutmg  the  ornamental  do- 
S?ns  on  thetiays  and  waiters  of  Bu-mmgh^^^^^ 
Articles  of  this  kind  are  susceptible  of  g  eo 
degance,  and  when  produced  m  perfectiua 
are  beautiful  specmiens  of  the  pictorial  art. 
Tn  aU  the  recent  Exhibitions  of  Manufactm.s 
\^^  this  country  the  j^apier  mAcbi  of  Messrs. 
J  nnens'^a'd  B^e  and  other  m anu^ac  ^ 
rers  at  Birmingham,  has  been  remarkable  foi* 

its  artistic  beauty.  •  j 

Glass  making  has  long  been  earned  on  m 
Birmingham.    This  manufacture  is  no  no^ 
Snfined,  in  its  higher  branches,  to  cut  vea 
sels  for  he  table,  nor  to  the  sparldmg  drop^ 
Si  decorate  gh-andoles  and  chandehers 
but  glass  for  ornamental  pm^^oses  is  cast  in 
forms  of  scrolls,  foUage,  bus  s,  and 
formed  complete  figm-es  of  small  ^^-^  J^ 
dow-glass  is  also  made  in  large  q"antit  e* 
kessrs.  Chance's  glass  -or  ^^a-^ong  h 
largest  in  the  world,  are  at  Bn^mgham,  it  i« 
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here  that  the  glass  for  the  Industrial  Palace 
has  been  made. 

An  apparently  tii^al  article,  the  steel-pen, 
has  latterly  growTi  into  such  extensive  use  as 
to  form  a  considerable  branch  of  nnanufac- 
tture.    The  price  has  been  perpetually  dinii- 
rnishing,  and  the  ai'ticle  itself,  at  the  same 
I  time,  continually  improving.    This  manufac- 
tture  was  fii-st  estabhshed  in  Birmingham  in 
1821,  before  which  time  the   article  was 
-cai-cely  known  in  the  market.    Shortly  after 
ihis  date  they  sold  for  12s.  per  dozen,  but  the 
price  rapidly  fell  to  2s.  per  dozen,  or  11.  4s. 
per  gross.    The  increasing  facilities  of  pro- 
duction, and  the  consequent  abundant  supply, 
added  to  the  competition  of  the  numerous 
manufacturers,  has  since  gradually  lowered 
the  price  to  Gd.  a  gross,  or  even  less.  There 
;;i3  one  estabhshment  in  Birmingham  (besides 

•  others  of  less  extent)  where  many  huiidred 
i  miUions  of  pens  are  made  annually,  and  where 
:-'300  persons  are  employed. 

The  cutlers,  loiimers,  and  makers  of  wrought 
mails,  who  in  Leland's  time  formed  the  bulk 
oof  the  industrious  population  of  Birmingham, 
thave  thus  been  gradually  driven  away  by  the 
uincreasing  demand  for  articles  requiring  more 
:. taste  and  skill  in  design  and  execution.  Agri- 
c  cultural  and  manufactiuing  steel  and  edge 
Utools,  including  files  and  saws,  are  however 
» still  made,  and  numerous  new  manufactures 
ihave  been  introduced  during  the  present  cen- 
btury,  which  owed  their  origin  to  the  facilities 
safforded  by  the  newly  created  mechanical 
Dforces,  that  gave  a  spur  to  invention  by  almost 
ilinsuring  its  success.  Among  these  are  mve- 
ddrawing,  cut-nail,  screw,  and  pin  manufac- 
tturing.  Fine  turnery  naturally  ai'ose  from 
I  the  increasing  use  of  the  lathe.  Die-sinkers, 
rmodeUers,  and  designers  were  required  by 
tthose  who  used  stamps  and  casting-moulds  ; 
a  and  engravers  were  called  for  to  represent  in 
tithe  books  of  patterns  exhibited  by  the  mer- 
V- chants  the  forms  of  the  numerous  articles 
p  prepared  by  brass  and  iron  -  founders  and 

•  other  manufactiu'ers.  Artists  in  these  seve- 
rral  lines  have  been  thus  dra^vn  to  the  place, 
1  and  the  arts  themselves  are  here  cultivated  to 
1  a  degree  of  perfection  before  unknown  out  of 
;  the  metropolis. 

The  establishment  of  gas  companies  gave 
1  an  impetus  to  the  manufacture  of  tubes  of 
1  various  descriptions,  as  well  as  to  the  taste  of 
i  the  designer  in  forming  graceful  combinations. 
(  One  of  the  most  complete  establishments  in 
t  the  town,  the  Cambridge  "Works,  comprising 
1  long  ranges  of  newly-built  premises,  is  de- 
1  voted  to  the  making  of  all  kinds  of  furnitiu-e 
i  in  which  brass  tubing  can  be  employed. 

Some  branches  of  the  cotton  manufactui'o 


have  been  localized  in  Binningham,  such  as 
those  of  webbing  for  braces  and  girths,  cords, 
lines,  ifec,  probably  on  account  of  the  facility 
with  which  the  requisite  machinery  can  he. 
prociu-ed. 

The  umbrella  trade  arose  from  the  demand 
for  the  brass  furniture  of  these -useful  con- 
trivances, which  led  to  an  attempt  to  execute, 
orders  for  the  articles  complete.  This  attempt; 
has  been  so  successful  that  many  thousand 
operatives  are  now  engaged  iu  the  Birming- 
ham umbrella  trade. 

In  the  nail  manufactui'e  as  earned  on  in 
Birmingham,  machinery  is  used  by  which 
weU-formed  nails  are  cut  out  of  sheet^iron, 
with  a  rapidity  which  leaves  far  behind  the 
swiftest  motion  of  the  muscles  in  snipping 
paper  with  scissors.  There  is  one  very  large 
estabhshment,  filled  with  machines  for  making 
naUs  by  steam-power,  where  from  one  to  two 
thousand  millions  of  naUs  are  made  in  a  year. 
Screws  are  also- formed  mth  beautiful  preci- 
sion without  heat,  and  by  a  series  of  mechani- 
cal contrivances  which  remove  the  severity  of 
the  labom',  and  render  the  attention  and  su- 
perintendence of  women  and  children  nearly 
sufficient. 

Steam-engines  are  now  very  numerous  in 
Birmingham.  Their  muiiber  was  estimated 
in  1849  at  5,400  horses'  power,  consuming 
about  380  tons  of  coal  per  day,  and  equalling 
the  labour  of  86,400  men. 

There  are  few  large  factories,  properly  so 
called,  in  which  an  article  goes  through  the 
entu-e  range  of  manufacturing  processes ;  but 
there  is  a  vast  number  of  workshops,  more  or 
less  extensive,  in  each  of  which  portions  of 
the  work  are  done.  One  manufactured  article, 
which  is  sold  retail  for  a  pennj^,  may  go 
through  20  workshops  before  it  is  finished ; 
some  having  40  or  50  workmen,  some  4  or  5, 
while  some  are  sunply  the  garrets  of  work- 
men, who  ply  their  trade  each  by  his  own  fire- 
side. With  the  exception  of  the  metropolis, 
there  is  perhaps  no  town  in  England  where 
there  are  so  many  persons  combining  in  them- 
selves the  characters  of  master  and  workman, 
as  Birmingham,  and  none  in  which  there  is 
more  observable  a  chain  of  links  connecting 
one  with  another. 

The  School  of  Design  is  rendering  much 
service  in  Birmingham.  The  classes  have 
been  well  filled  from  the  time  of  then-  establish- 
ment ;  and  it  is  found  that  boys  wljo  have 
attended  those  classes  are  sought  after  by 
manufacturers  in  preference  to  those  who 
have  not  had  such  training.  During  1850 
there  have  been  about  thirty  pupils  in  the 
modelling  class  alone :  a  branch  of  study 
peculiarly  important  in  a  town  whero  so  much 
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metal  casting  is  carried  on.  Some  time 
elapsed  before  the  Bimiingham  manufacturers 
fully  appreciated  tlie  necessity  of  cultivating 
the  arts  of  design,  as  a  means  of  competing 
mth  France  in  productions  of  taste  ;  but  this 
necessity  is  now  well  understood,  and  rapid 
advances  are  being  made  in  the  right  direc- 
tion. 

Near  Birmingham  were  the  celebrated  bono 
Works.    Tliese  works  were  bviilt  by  a  native 
of  Birmingham,  Matthew  Boulton,  and  ten 
years  afterwards,  in  1774,  Watt  entered  into 
partnership  with  him.   During  the  remamder 
of  the  centmy,  the  Soho  Works  produced 
those  numerous  steam-engines  Avhich  became 
the  marvel  of  aU  Europe.    But  it  Avas  not 
merely  the  making  of  steam  -  engines  and 
other  large  pieces  of  machinery  that  made 
these  works  famous;   other  manufacturing 
processes  Avere  introduced ;  or,  more  properly 
speaking,  other  manufactm-es  preceded  that 
of  steam-engines  by  a  few  y^ars.  Buttons, 
buckles,  watch-chains,  and  trinkets,  were  the 
first  objects  of  manufacture;  then  plated 
Avare ;  then  or-molu  vases,  candelabra,  clock 
cases,  and  watch  stands ;  then  pure  silver 
plate  of   the  highest  order  of  excellence. 
Among  the  various  processes  carried  on  at 
Soho,  perhaps  none  has  attained  a  more  ex- 
tended celebrity  than  the  application  of  steam 
to  corning;  the  engine  for  this  purpose  was 
erected  by  Boulton  in  1783,  but  subsequently 
received  great  improvements.    The  Soho  fac- 
tory has  been  recently  abandoned;  and  the 
Soho  or  Aston  estate  has  been  offered  for 
sale  to  the  tOAvn  authorities,  to  form  a  Peo- 
ple's Park  for  Birmingham. 

Of  all  the  towns  in  England,  perhaps,  ex- 
cepting the  metropolis,  Birmingham  could 
present  the  greatest  variety  of  manufactm-es 
to  the  Exhibition  of  1851 ;  and  it  is  on  all 
accounts  to  be  hoped  that  that  town  Avill  be 
ATorthily  represented.  There  are  understood 
to  be  about  300  Exhibitors  from  Birmingham, 
-■vho  Avill  illustrate  between  40  and  50  dif- 
Tt>rent  branches  of  manufactm-e,  and  Avill 
occupy  about  25,000  square  feet  of  esliibition 
space.  All  the  cliief  departments  of  Bir 
mingham  industry  Avill  be  represented. 

BISCAY.  The  commerce  carried  on  in  the 
harbours  of  the  Bay  of  Biscay  is  considerable. 
Spain,  however,  furnishes  only  a  small  portion 
of  tlae  exports,  OAving  to  the  difiaculty  of  trans- 
porting heavy  commodities  to  the  coast  from 
the  interior.  From  the  inland  provinces  only 
wool  is  brought  to  the  ports  of  Santander  and 
Bilbao  ;  the  produce  of  the  coast  itself  is  not 
considerable,  and  consists  chiefly  of  fruits. 
But  more  than  half  the  products  of  the  soil 
of  France,  and  nearly  the  same  portion  of  its 


manufactures,  are  exported  from  the  harbours 
of  Bayonne,  Bordeaux,  EocheUe,  Nantes, 
Vannes,  and  Orient ;  and  large  quantities  of 
foreign  merchandise  are  received  by  the  same 
poi'ts. 

BISCUIT,  a  kind  of  bread  usually  made  in 
the  form  of  flat  cakes,  and  pierced  Avith  holes, 
to  insure  the  complete  evaporation  of  mois- 
ture in  the  baking,  Avhich  is  necessary  for  pre- 
serving it  during  long  voyages.  Biscuits  are 
used  on  land  as  a  kind  of  luxmy,  but  at  sea 
they  are  an  article  of  the  first  necessity,  since 
bread,  in  the  more  ordinary  form  in  which  it 
is  used  on  shore,  would  speedily  become 
mouldy  and  unfit  for  food.  The  name  biscuit 
(tAvice-baked),  is  evidently  derived  from  the 
nature  of  the  processes  to  which  this  kind  of 
bread  was  formerly  subjected.  The  two  bakings 
then  used  are  no  longer  found  necessary ;  but 


the  name,  although  thus  rendered  inappro- 
priate, has  been  continued.    The  same  name 
is  applied,  inappropriately  also,  to  seA'eral 
articles  made  by  confectioners,  such  as  sponge 
biscuits,   Naples  biscuits,   &c.,    which  ai-e 
sweetened  Avith  sugar,  and  are  not  reduced  by 
baldng  to  the  state  of  dryness  which  is  a 
necessary  quality  of  biscuits  in  their  ordi- 
nary form.    Biscuits  for  use  as  ship-bread  are 
usually  made  of  the  meal  of  wheat  from  which 
only  the  coarsest  bran  has  been  separated. 
The  process  of  mixing,  Imeading,  stamping, 
and  baking  by  hand  were  brought  to  an  almost 
machine-like  degree  of  rapidity  and  regularity 
in  the  great  biscuit  manufactories  estabhshed 
by  government  for  supplying  the  British  navy ; 
but  of  late  years  they  have  been  still  further 
perfected  and  facihtated  by  the  introduction  of 
machinery,  by  which  the  dough  is  thoroughly 
mixed  and  rolled  out  into  sheets  about  tAVO 
yards  long  and  one  Avide,  which  are  stamped  at 
one  stroke,  into  about  sixty  hexagonal  biscuits 
of  about  six  to  the  pound,  in  such  a  manner 
as  to  leave  the  sheet  sufficiently  coherent  to 
be  put  mto  the  oven  as  one  piece,  though 
Avhen  baked  the  biscuits  ai-e  easily  sepai-ated. 
The  hexagonal  shape  has  been  substituted  for 
the  circulai-,  because  it  eff"ects  a  saAing  of  time 
and  material,  and  also  of  space  in  pacldng. 

At  the  ship  biscuit  bakery  of  Mr.  Harrison, 
at  Liverpool,  an  apparatus  has  been  con- 
structed Avhich  exceeds  in  automatic  complete- 
ness even  that  employed  at  the  government 
establishments ;  for  the  made  biscuits  ti-avel 
into  the  oven  without  the  aid  of  any  ;j<?e/  or 
other  hand-worked  tool.  The  flour  and  water 
are  placed  in  a  cylinder,  mixed  Avell  together 
by  revohing  bai-s,  kneaded  by  a  large  iron  cy- 
linder, and  spread  like  a  large  sheet  on  an 
endless  cloth.  As  this  cloth  travels  along,  a 
nicely  adjusted  piece  of  mechanism  cuts  the 
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dough  into  tlie  shape  of  six-sided  biscuits,  and 
-stamps  them.  Passing  along  the  endless 
.  cloth,  the  biscuits  ai-e  received  by  a  kind  of 
[jridiron  and  enter  the  oven.  This  oven  is  26 
1  feet  long;  it  is  heated  by  hot  water,  and  bakes 
tihe  biscuits  as  they  slowly  travel  through  it. 
IThe  mechanism  was  patented  by  Mr.  Harri- 
ison  in  1849. 

BISCUIT,  in  pottery,  is  a  term  applied  to 
aarticles  which  have  been  only  once  baked  or 
hburnt,  and  have  not  yet  received  the  glaze  or 
dtreous  coat,  with  which  most  articles  of  por- 
■elain  or  eai-thenware  ai-e  covered.    The  name 
ippeai-s  to  be  given  on  account  of  the  resem- 
■lance  of  such  wares  in  colour  and  textm-e  to 
ihip-bread.  Biscuit-ware  is  permeable  to  water, 
hich,  however,  it  imbibes  without  imdergoing 
my  alteration  of  textm-e;  and  owing  to  this 
luality  it  is  used  for  vessels  in  which  fluids  are 
30oled  by  evaporation  from  the  outer  siuface. 
Statuettes  of  great  delicacy  are  now  made  of 
r  :his  material. 

BISMUTH.  The  mmerals  in  which  this 
TjQetal  constitutes  the  principal  ingredient  are 
;omparatively  few  in  number.  Native  or  Oc- 
ahedral  Bismuth  occurs  in  opaque  crystals, 
aa\dng  a  metallic  lustre,  and  a  reddish  silver- 
.vhite  fi-acture.  Bismuth-ochre  is  a  straw- 
3olom-ed  mineral,  consisting  of  an  oxide  of  the 
etal.  Bismuth-glance  is  a  lead-gi'ay-coloured 
ineral,  occurring  in  foiu'-sided  prisms,  having 
1  metalUc  lustre;  it  is  a  sulphuret  of  the  metal. 

The  pure  metal,  bismuth,  was  first  shown  to 
le  a  peculiar  one  by  Stahl  and  Dufay :  this 
metal  generally  occurs  native,  sometimes  com- 
rbined  with  sulphm-,  but  rarely  vrith  oxygen,  in 
^oaxony,  Bohemia,  and  Transylvania.  It  is 
sargely  produced  at  Schneeberg,  in  Saxony,  to 
the  extent  of  10,000  lbs.  per  annum.  Bismuth 
SB  of  a  reddish-white  colour;  its  lustre  is  con- 
■iderable,  and  its  structure  lameUated :  it  is 

0  brittle  as  to  be  easily  reducible  to  powder 
hen  cold ;  it  melts  at  about  470°  or  480°. 
t  a  high  temperature  this  metal  is  volatUised, 
ay  be  distilled  in  close  vessels,  and  solidifies 

^:n  fohated  crystals ;  if  it  be  merely  melted  in 

1  crucible  and  cautiously  cooled,  it  crystallises 
well-defined  cubes. 

Bismuth  and  the  metals  generally  combine 
form  alloys,  and  it  frequently  renders  the 
J^^etal  with  which  it  unites  more  fusible.  Po- 
assmm,  sodium,  arsenic,  antimony,  and  tellu- 
num,  aU  form  aUoys  with  bismuth.    It  imparts 
mttleness  to  copper,  silver,  tungsten,  palla- 
lium,  rhodium,  gold,  and  platinum,  when  al- 
i  .oyed  with  them.    With  mercury  it  forms  a 
/ery  fluid  aUoy.     Newton's  fusible  metal  is 
•omposed  of  eight  parts  of  bismuth,  five  of 
ead,  three  of  tin ;  this  alloy  melts  at  212°. 
Rose's  alloy  is  still  more  fusible ;  it  is  made 


of  two  parts  bismuth,  one  lead,  and  one  tin ; 
it  fuses  at  about  201°. 

Bismuth  and  Acids  combine  to  form  salts  of 
bismuth,  many  of  which  are  used  in  medicine 
and  the  arts.  Bismuth  is  principally  em  - 
ployed for  the  purpose  of  maldng  fusible  alloys 
and  as  an  ingredient  in  solders.  It  is  often 
called  in  the  arts  tin-glass.  For  medicinal  pur- 
poses, the  subnitrate  or  magistery  of  bismuth 
is  sometimes  employed.  The  cosmetic  termed 
pearl  white,  or  S2}anish  tvhite,  is  subnitrate  of 
bismuth. 

BISON.  This  fine  animal  is  much  valued 
by  the  North  American  Indians :  among  whom 
the  flesh  is  in  great  request,  and  is  prepared 
in  various  Avays.  The  tongue  is  accounted  an 
especial  delicacy;  and  the  hump,  or  rather  the 
flesh  on  the  long  spinous  processes  of  the  an- 
terior dorsal  vertebra,  forming  the  withers,  is 
accounted  excellent.  Much  of  the  bison  meat 
is  made  into  pemmican  for  keeping,  and  a  good 
bison  cow  furnishes  dried  flesh  and  fat  suffi- 
cient to  make  a  bag  weighing  ninety  pounds. 
A  fat  bull  has  yielded  a  hundred  and  fifty 
pounds  weight  of  tallow.  The  Indians  dress 
the  sMns  generally  with  the  hair  on;  they 
serve  as  blanlcets  and  warm  wrappers,  and  are 
sold  for  a  considerable  sum.  The  fleece  is  also 
useful,  and  is  spun  and  woven  into  vaiious  ar- 
ticles. Dr.  Richardson  informs  us  that  some 
of  the  bison  wool  has  been  manufactm-ed  m 
England  into  a  remarkably  fine  and  beautiful 
cloth ;  in  the  colony  of  Osnaboya  on  tlie  Red 
River,  a  warm  and  durable  cloth  is  formed  of  it. 
The  horns  are  converted  into  powder-flasks. 

BISTRE,  a  brown  pigment  made  of  the  soot 
of  different  lands  of  wood,  but  that  of  beech  is 
generally  preferred.  The  soot  of  the  burned 
wood  is  sifted,  steeped  in  water,  decanted,  and 
dried,  to  obtain  a  pure  clean  powder.  Bistre 
is  not  used  in  oil  painting,  but  produces  the 
same  effect  in  water-colours  as  brown-pink 
does  in  oil. 

BITTERS,  a  collective  term  appUed  to  those 
vegetable  substances  the  most  prominent  sen- 
sible quaUty  of  which  is  hillerncss.  It  was  at 
one  time  attempted  to  refer  this  quality  to  an 
hypothetical  principle,  which  was  termed  bitter 
principle ;  but  it  was  soon  perceived  that  sbu- 
stances  having  a  bitter  taste  were  indebted  for 
it  to  very  different  sources.  A  certain  quan- 
tity of  bitter  matter  seems  to  promote  the  di- 
gestion of  all  food;  hence  bitter  substances 
are  found  abundantly  distributed  in  the  vege- 
table Icingdom.  Where  there  is  a  deficiency 
of  bitter  matter,  and  the  food  is  of  a  very 
watery  Icind,  such  as  grows  in  wet  pastures, 
cattle  are  Icnown  to  suUbr  from  various  dis- 
eases, especially  from  the  rot.  The  best  known 
bitters,  perhaps,  are  quassia,  wormwood,  aloes, 
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chamomile,  colocynth,  gentian,  liop,  rhubarb, 
rue,  trefoil,  and  briony.  Bitters  is  also  the 
name  for  a  class  of  beverages.  The  Swiss  pea- 
sant, inhabiting  high  stations  on  the  Alps, 
which  are  almost  constantly  wrapped  in  a 
thick  and  penetrating  mist,  uses  a  spirit  dis- 
tilled from  gentian,  called  hitter  snaps.  In  tne 
West  Indies,  where  languor  of  the  system,  with 
weakness  of  the  digestive  organs,isproducedby 

the  excessive  heat,  the  appetite  is  restored  and 
the  stomach  invigorated  by  takmg  l^f  'f 
ner  a  few  drops  in  a  glass  of  water  of  an  ehxn 
made  of  gentian,  serpentaria,  orange-peel,  and 
sweet  flag-root;  and  in  America  the  infusion  or 
tincture  of  sei-pentai-iais  sometimes  taken  every 
morning  in  damp  aguish  situations  to  prevent 
intermittents.  In  England,  the  "bitters  of 
the  spirit  shops  are  made  of  brandy,  orange- 
peel,  gentian,  cassia,  cloves  or  some  other 
spice,  sugar,  and  one  or  two  other  ingredients. 

BITTERSPAR  is  a  crystaUized  mineral, 
sometimes  colourless,  but  frequently  presents 
tints  of  pink,  yeUow,  brown,  and  green,  derived 
from  the  presence  of  iron  and  manganese,  it 
possesses  various  degrees  of  transparency,  and 
has  a  somewhat  pearly  lustre,  whence  it  has 
been  called  pearlspar. 

BITUMEN.  A  considerable  number  oi 
combustible  mineral  substances  are  sometimes 
arranged  imder  the  head  of  bitumens;  but 
their  properties  vary  greatly  in  some  respects, 
as,  for  example,  with  regard  to  sohdity,  flmdity, 
and  colour.  The  term  bitumen  is  ho^TOver 
usually  apphed  to  two  varieties,  a  hai-der  kind 
called  asphaltum  [Asphaltum],  and  a  softer 
kmd  called  elastic  bitumen.  Naphtha  is  a 
fluid  kind,  and  petroleum  semi-flmd. 

Elastic  bitumen,  sometimes  called  lossU 
caoutchouc,  is  a  rare  mineral  product.  It  is 
found  in  the  Odin  mine,  near  Oastleton,  m 
Derbyshu-e;  in  a  coal-mine  of  Montrelais,  a 
few  leagues  from  Angers,  in  France  ;  and  m  a 
coal-mine  near  South  Bury,  in  Massachusets, 

United  States.  ,  ■  ,  i 

Elastic  bitumen  is  brown  or  blackish  brown, 
translucent  in  small  portions,  soft  and  elastic 
like  caoutchouc,  but  sometimes  hai'd  as  lea- 
ther. Its  density  varies  from  0.00o3  to  l.^dd. 
It  fuses  readily,  and  at  a  higher  temperature  it 
takes  fire  and  burns  with  a  sooty  flame.  It  is  but 
slightly  soluble  in  alcohol,  but  readily  in  potash. 

According  to  the  analysis  of  M.  Henry,  jun., 
the  elastic  bitumen  consists  of 

English.  French. 
.  52.250  58.200 
.  7.406  4.890 
.  0.154  0.104 
.   40.100  36.746 


In  Texas  there  has  recently  been  discovered 
a  bituminous  lake  very  similar  to  that  of  Triu- 
idad.  It  is  situated  ua  Jeflerson  county,  about 
100  miles  from  Houston.  It  is  about  a  quai-ter 
of  a  mile  in  circumference.    In  the  summer 
months  there  is  a  spring  near  the  middle  of 
the  lake  where  an  oily  hquid  Uke  petroleum 
contmually  boils  up  from  the  bottom;  this 
liquid  gradually  hardens  on  exposure  to  the 
ah-,  and  forms  a  black  pitchy  substance.  It 
burns,  when  lighted,  mth  a  clear  bright  light, 
but  gives  out  a  very  pungent  odour.  During 
the  winter  the  bitumen  in  the  lake  presents  a 
hard  surface,  and  is  covered  mth  water  havmg 
a  somewhat  sour  taste. 
BLACK  LEAD.  [Plumbago.] 
BLACKBURN.    This  is  one  of  the  great 
cotton  manufacturmg  towns  of  Lancashh-e.  As 
far  back  as  1650,  one  pailicular  article  oi 
the  staple  trade  of  the  county  was  produced 
here  with  better  success  than  m  any  other 
place.    It  was  kno^vn  by  the  name  of  '  Black- 
bum  checks,"  and  was  a  species  of  cloth  con- 
sisting of  a  linen  wai-p  and  cotton  wool,  one 
or  both  of  which  bemg  dyed  m  the  thread, 
save  to  the  piece  when  woven  a  striped  or 
checked  appearance.    This  fabric  was  after- 
wards superseded  by  another,  '  the  Bla^kbm-n 
grays,'  so  called  because  the  matenals  of  which 
it  was  composed  were  not  dyed,  but  sent  to  the 
prmters  unbleached,  or  as  it  is  techmcaUy 
described,  in  the  gray  state,  in  order  to  have 
the  patterns  stamped  upon  them.   In  the  his- 
tory of  the  improvements  by  winch  the  manu- 
f  actm-e  of  cotton  has  been  brought  to  its  present 
state  of  perfection,  it  appears  that  several  im- 
provements of  considerable  importance  owe 
then-  discovery  to  the  ingenuity  and  talent  ol 
natives  of  this  town.    Among  others  the  lu- 
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natives  vl  ttua  ^<-."".         — o  ,  ■ 

vention  of  the  crank  and  comb  for  taking  th 
carding  from  the  cyhnder  of  the  cai-drng-en- 
aine,  undoubtedly  belongs  to  James  Hai-grave, 
a  working  carpenter  of  Blackburn.  His  patent 
was  one  of  the  earhest  that  was  taken  out  for 
the  construction  of  the  spinmng-ienny.  But, 
for  a  long  period,  the  chief  article  manufac- 
tured here  was  caUcoes,  for  which  the  Black- 
burn weavers  were  celebrated.    This  branch 
of  trade  is  now  ti-ansferred  to  the  power  looms, 
and  the  remnant  of  liand-loom  weavers  are 
chiefly  employed  in  makmg  low-priced  mushns 
According  to  statistics  recently  furmshed  to 
ns   there  Le  now  (1850)  from  50  000  to 
00  000  pieces  of  cotton  goods  manufactured 
each  week  in  Blackbm-n  and  the  ^^cmlty,  on 
which  above  10,000  persons  are  employed. 
The  annual  value  of  the  goods  Produced  is 
supposed  to  exceed  2,000,000/..    About  100,000 
spindles  are  employed  in  cotton  .spmmng.  pro- 
ducing about  100,000  pounds  of  yam  weekly, 
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.at  40  hanks  to  the  pound.   The  power-looms 
and  woven  fabrics  of  Blackburn  ^vill  be  illus- 
■a-ated  at  the  Industrial  Exhibition. 

BLACK  SEA.    This  important  sea  was  an 
Miiporium  of  commerce  in  very  early  times, 
he  Greeks,  and  more  especially  the  Ionian 
reeks  of  Miletus,  formed  numerous  estab- 
-hments  along  its  shores,  from  which  they 
Jl  ;xported  slaves,  cattle,  and  corn  in  gi-eat  quan- 
liities.    The  shores  were  pretty  well  known  to 
liihe  Eomans.    In  the  times  of  the  Byzantine 
niperors,  Constantinople  ch-ew  from  it  a  con- 
lerable  part  of  its  provision ;  and  in  the 
eKth  century  the  Genoese  formed  some  es  ■ 
,  abUahments  on  its  north-eastern  coast,  and 
l^  .aiiied  on  a  very  active  commerce  overland 
ith  India.    When  the  Turks  acquired  power 
1  this  quarter,  the  trade  of  this  sea  declined, 
i  t  the  rise  of  Eussian  power  on  the  northern 
iiore  gave  a  new  impulse  to  it.   At  the  pre- 
I  snt  time  the  number  of  Greek  vessels  is  by 
w  the  greatest  in  this  sea.     They  export 
;e  com,  Mdes,  timbei',  iron,  and  fiu"s  of 
issia,  and  import  wine,  fruits,  and  the  ma- 
ifactures  of  England  and  France.  Between 
le  northern  and  southern  shores  of  the  Black 
ea  the  commercial  intercoui'se  is  not  great, 
je  produce  of  the  AnatoUan  shores,  which 
insists  of  grain,  timber,  and  copper,  not 
eing  in  demand  in  Russia,  which  exports  the 
ime  commodities.    There  are  very  few  fish- 
."ies  carried  on  in  this  sea. 
BLADDERS,  when  brought  to  a  clean  and 
•epai-ed  state,  are  especially  useful  to  drug- 
-ts,  oUmen,  colourmen,  and  other  manufac- 
.  ers,  as  coverings  for  various  kinds  of  ves- 
Is ;  they  derive  their  value  from  theii*  thin- 
£s,  toughness,  and  impermeability  to  water. 
Lie  bladders  of  the  ox  and  other  animals, 
iien  deprived  of  bits  of  loose  membrane  and 
lier  impurities,  are  washed  in  a  weak  solu- 
>a  of  chloride  of  lime;  then  rinsed  ia  clean 
iter  ;  then  blown  out  and  submitted  to  pres- 
ire  by  rolling  them  under  the  arm,  which 
■etches  and  enlarges  them ;  then  blown  out 
!  ite  tight,  and  fastened  and  diied. 

BLASTING  has  long  been  practised  as  the 
1  ist  ef&cient  mode  of  removing  or  detaching 
'  Ivy  masses  of  rock  in  mining  operations, 
'  a,  by  reason  of  recent  improvements,  has 
binio  one  of  the  most  important  resom-ces 
olhe  civil  engineer.    The  old  method  of 
'  Wing  rocks  consisted  in  drilling  or  boring 
a  le  to  a  considerable  depth  with  suitable 
uiHiments,  depositing  a  charge  of  gunpowder 
•  at  5  lower  or  farther  end  of  the  hole,  and 
t  thtfiUing  up,  or  ♦  tamping,'  the  remainder  of 

■  the^le  \nth  clay,  or  some  other  soft  mineral 

■  sulince,  well  rammed,  to  make  it  as  tight 
=  as  isible.   A  wire  laid  in  the  hole  during 


this  operation  was  subsequently  -withdrawn 
and  a  train  of  gunpowder  inserted  in  its  place ; 
and  this  train,  and  consequently  the  blast  it- 
self, was  fired  by  a  slow  match  (often  consist- 
ing simply  of  brown  paper  smeai'ed  with 
grease),  intended  to  burn  long  enough  to 
allow  the  person  who  fired  it  to  reach  a  place 
of  safety.  Many  accidents  have  arisen  from 
the  imcertainty  of  this  process,  the  risk  of 
which  has  however  been  lessened  by  the  sub- 
stitution of  copper  for  iron  in  the  '  needle  '  by 
which  a  passage  for  the  train  is  formed.  Beck- 
ford's  '  safety  fuse,'  too,  is  a  great  improve- 
ment ;  it  consists  of  a  small  train  of  powder 
inserted  in  a  water-proof  cord,  which  burns  at 
so  steady  and  unifonn  a  rate,  that  by  cutting 
it  to  a  suitable  length  any  desired  interval  may 
be  secured  between  the  hghting  and  the  ex- 
plosion. 

The  great  improvement  of  modern  times 
however  consists  in  the  employment  of  a  gal- 
vanic cm-rent  to  ignite  the  powder, — an  ar- 
rangement which  renders  prematm-e  explosion 
next  to  impossible.  A  galvanic  current,  so 
long  as  it  passes  along  an  uninteiTupted  wu-e, 
is  perfectly  harmless  ;  but  if  its  com-se  be  in- 
terrupted by  breaking  the  continuity  of  the 
wire,  intense  heat,  sufficient  to  ignite  powder, 
is  produced.  In  addition  to  the  superior 
safety  and  certainty  of  this  mode  of  firing,  it 
has  the  advantage  of  being  appHcable  imder 
water  as  well  as  on  land,  and,  by  its  perfectly 
instantaneons  action,  of  enabUng  the  engineer 
to  fire  as  many  blasts  as  he  may  deske  at  one 
operation,  so  as  to  accomplish,  by  then-  joint 
action,  effects  othenvise  unattainable. 

Colonel  (now  General)  Pasleyfirst  employed 
galvanism  in  submarine  blasting  in  1839,  in 
his  successful  operations  on  the  wreck  of  the 
Royal  George  at  Spithead.  Shortly  afterwards 
galvanic  blasting,  both  on  land  and  imder 
water,  was  practised  both  in  America  and  ia 
Scotland ;  but  it  was  in  January  ]  843  that  Mr. 
William  Cubitt  commenced,  on  the  works  of 
the  South-Eastern  Railway,  the  stupendous 
operations  which  established  its  capabihties  on 
a  scale  never  before  attempted.  He  began  by 
throwing  down,  by  three  simultaneous  blasts, 
consuming  together  about  18,000  lbs.  or  more 
than  eight  tons  of  gunpowder,  a  bulky  pro- 
montory called  the  Round  Down  Clifl',  between 
the  Abbot's  Cliff  and  Shakspero  tunnels,  near 
Dover.  By  this  operation,  which  was  attended 
with  very  little  noise,  a  cliff  neai-ly  400  feet 
high  was  thrown  down,  and  no  less  than 
400,000  cubic  yards  of  chalk  were  distributed 
over  the  beach,  covering  an  ai-ea  of  18  acres 
to  an  average  depth  of  14  feet;  and  it  was 
computed  that  7000/.  and  six  months'  thno 
were  saved  to  the  company.    Several  smaller 
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operations  followed  this  great  expenmeut,  m 
one  of  which  twenty-eight  blasts  were  arranged 
to  explode  simultaneously,  although  irom 
some  derangement  of  the  wires  a  few  failed. 
The  same  agency  has  since  been  extensive  y 
employed  elsewhere,  especially  at  beaioici  m 

^^The  latest  invention  relating  ^  Wasting 
which  requires  notice  is  the  f  f  J 
gun-cotton  for  gunpowder,  which  bids  f air  stdl 
further  to  diminish  danger  and  to  increase  the 
certamty  of  the  operation.  From  experiments 
triecSy  in  1847,  at  the  Standege  tunnel,  on 
tiie  Huddersfield  and  Manchester  Eailway, 
and  on  the  works  of  the  Birmingham,  Wol- 
verhampton,  and  Stour  Val  ey  Radway  at 
Birmingham,it  appears  that  the  effects  of  the 
gun  cotton  is,  weight  for  weight,  from  thiee 
to  five  times  as  great  as  that  of  gunpowdei 
so  that  a  much  smaller  bore  will  ^^^'^^ 
the  blast,  and  it  may  be,  with  equal  laboui, 
earned  down  much  deeper  into  the  rock  A 
still  more  important  difference  is,  that  the 
gun-cotton  produces  no  smoke,  so  that  the 
wlcmen  may  resume  theh  labours  immedi- 
ately after  the  explosion,  instead  of  ^8/0 
wait  several  hom-s,  and  sometimes  awhole  day 
Is  when  gunpowder  is  used.    The  cotton  also 
^roTlucesmuch  less  noise  and  vibration  and 
is  considered  far  less  hable  to  accident  in 
removal  from  place  to  place  than  gunpowder. 
BLAST  FUBNACE.  [Fuenace.] 
BLEACHING  is  the  whitening  of  fibrous 
materials  used  as  clothing.    Wool  and  sdk 
cotton  and  fiax,  the  substances  most  usually 
submitted  to  this  process,  contam  certain  co- 
louring matters  which,  though  natinral,  aie 
not  essential  constituents  ;  and  these  co  om^ 
ing  matters  are  more  readily  acted  upon  by 
chemical  agents,  and  suffer  decomposition  mth 
greater  facility  than  the  annual  ^nd  vegetable 
Lbstances  mth  which  t^^ey  ai-e  combined  so 
that  they  may  be  removed  mth  httle  oi  no 
nfw  to'tS  'textrn-e  of  the  articles  thereby 
nSsing  their  beauty,  and  fitting  them  f^^ 
the  processes  of  the  dyer  and  <=al:coj3imtei 

B  caching  is  a  very  ancient  F^f 
practised  es^pecially  in  Egypt,  ^^^^ probably  m 
a  very  simple  and  tedious  way;  the  piocess, 
Jerhlps,  consisting  of  little  more  than  expo^ 
sure  to  air,  light,  and  moisture.    The  ait  was 
s^rcel  known  in  Great  Britain  until  about  a 
TentuiT  since,  it  having  ^o™-ly  b^n  usua 
to  send  brown  Scotch  Imen  to  Holland  to  oe 
bleached,  where  it  was  done  ^^^Z- 
ril  days  in  a  solution  of  potash,  and  sulise 
rnJntUio^  nearly  a  week  in  butter-milk,  and 


about  the  middle  of  the  last  centup,  by  Di 
Home,  of  Edinburgh,  of  dilute  sulphuric  acid 
in  lieu  of  sour  milk,  by  which  the  process, 
which  formerly  occupied  from  six  to  eight 
months,  was  reduced  to  four  months,  the  acid 
beiu«  as  effectual  in  one  day's  apphcation  as 
the  milk  in  six  or  eight  weeks.  This  improve- 
ment was  eclipsed  by  the  application  of  chh,- 
rine,  formerly  called  dephlogisticated  mamio 
acid  or  oxymuriatic  acid,  which  was  discovered 
by  Scheele  about  1774.   Beithollet  suggested 
its  application  to  bleaching  in  1785,  m  a  paper 
read  before  the  Academy  of  Sciences  a 
Paris;  and  from  hhn  the  process  was  shor  ly 
afterWs    introduced    into    ScotW  b^ 
Watt.    About  the  same  time  Mr  Thomas 
Henry,  of  Manchester,  mtroduced  the  process 
£  Lancashire;  and  to  these  two  gentlemen 
belongs  the  crecht  of  perfecting  and  appljing 
in  thfs  coimtry  a  process  ^vhereby  as  mu  h 
bleaching  is  as  well  performed  m  a  few  ^oui  , 
Avithm  a  space  a  few  hundred  yards  squaie 
Ton  the  old  process  would  have  requned 
weete  of  exposm-e  upon  a  hundred  acres  of 
Tand    The  Jhlorine  was  fii'st  used  m  a  state 
of  Lple  solution  m  water;  but  chlonde  of 
lime  commonly  called  hkaching  poivder  iov 

thT'manufactuJe  of  -^^^^^  ^/g^f  iow 
Glasgow,  obtained  a  patent  ui  1799,  is  now 
almo'st  i^iiversally  employed,  espec^aUy  m  th 
bleaching  of  cotton.    Sulplim-ous  ac^gaj  or 
the  fumes  of  burning  ^^^P^^^^^      °  °S 
employed  in  bleaching  wool  and  sili,  weU 
a^Saw  and  feathers.  Wax  is  nsua^y  bleach^^^ 
simply  by  exposm-e  to  an-,  hght,  and  mo  .tuie. 
^cScely  a  yeaa-  elapses  Avithout  developmg 
some  newpro Jesses  or  appai-atusfor  bleaching, 
wS  are  nade  the  subjects  of  patents,  though 
not  always  .vith  advantage  to  the  paten  ees. 
M  David,  of  Paa-is,  took  out  a  patent  m  1849 
Jo^a  Tec  ihar  mode  of  applying  chlorine  to 
Z  to  be  bleached.    The  chemical  ma  , 

terials  for  making  the  gas  ai-e  to  be  pl-o^-lded 
bv  the  bleacher  ;  and  as  the  gas  is  genera tedj 
?t'i  conteyed  1^^  pipes  i-to  a  close  ch^^^^^^^^^ 
The  woven  goods  ai-e  to  be  laid  on  peifoiatc 
shelves  In  this  chamber,  and  thus  be  acted  oi 
by  the    hlorine.    A  fan  or  blowing  mach 
Soused  to  clear  the  chamber  of  gas  before  t 
LnH\xe  removed  from  it ;  and  glass  wmdo 
Se  ^rov  ded  to  the  chamber,  tlu-ough  win 
Z  process  may  be  watched.   Messi-s  Co 
scY  and  Nightingale,in  the  same  year  patei^ 
an  r^paratus  to  be  used  in  bleaclnng  dye, 
or  sizLg  ;  it  consists  in  y--^^  ^^^^'j^f 
ductin'^  the  cloth  mto  and  thiougl  a  ^c 
S;;id,;nd  beating  it  on  ^oth  sm^-es  "^^ 

diUv  after  its  em^'^^^^^ ^."^ 
become  impregnated   and  the  supci"^^ 
Uquid  di-iven  off.   A  third  patent  m  the,*" 
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year,  by  Mr.  Thorn,  relates  to  a  mode  of  caus- 
ing the  woven  goods  to  pass  over  two  rollers, 
one  above  another,  in  a  close  chamber  filled 
Avith  chloiino  or  sidphurous  acid  gas. 

The  bleach-works  of  Lancashu-e  and  Glas- 
gow ai-e  among  the  largest  and  finest  of  our 
manufactiuing  establishments  ;  exliibiting 
mechanical  contrivance,  chemical  knowledge, 
and  tliose  powers  of  combination  and  classifi- 
I  cation  so  remarkably  developed  where  many 
hundred  persons  ai-e  employed. 

BLEIBEEG,  is  the  seat  of  one  of  the  Aus- 
:  trian  mining  departments,  and  its  neighbour- 
hood  contains  valuable  lead  mines,  which  pro- 
(  duce  annually  about  2000  tons  of  metal.  About 
■  80  tons  of  red  lead  also  are  annually  produced. 
:  There  are  besides  valuable  copper  mines  and 
i:  marble  quarries  in  the  neighbourhood. 

BLIND,  MECHANISM  FOR  THE. 
1  There  are  many  ingenious  mechanical  contri- 
wances  for  assisting  in  the  instruction  of  the 
tbHiid. 

In  the  infancy  of  the  art  of  teaching  the 
blind,  raised  music  was  invented,  in  order  that 
they  might  be  enabled  to  acquire  their  lessons 
iji'independent  of  a  master.  In  1827  the  Society 
I  of  Arts  gave  the  lai-ge  silver  medal  for  a  con- 
trivance by  Don  Jaime  Isem,  the  object  of 
A  hich  is  to  enable  a  blind  composer  to  transfer 
lis  thoughts  to  paper  in  the  usual  musical 
lotation,  without  the  necessity  of  employing 
m  amanuensis.    Embossed  music,  and  maps 
ind  globes  for  teaching  geographj^,  would  na- 
.urally  be  suggested  to  those  persons  who 
were  engaged  m  teaching  reading  to  the  blind 
■})y  raised  figures.    M.  Weissembourg,  a  bUnd 
nan  of  Mannheim,  appears  to  have  been  the 
rst  person  who  made  reUef-maps ;  up  to  which 
tme  the  instruction  given  to  the  blind  on 
eography  was  merely  oral.  Various  methods 
n-  producing  maps  of  this  character  were 
,  mployed,  but  at  first  without  success  ;  after 
II    time,  however,  the  chief  difificulties  were 
onquered,  and  a  process  which  is  minutely 
escribed  by  Dr.  GuUUe  has  supplied  all  the 
laps  which  have  been  in  use  at  the  Parisian 
iistitution  to  the  present  tune.    The  map  of 
country  is  pasted  upon  thick  pasteboard,  a 
ire  is  then  bent  round  the  curves  of  the 
'ast,  and  along  the  courses  of  the  rivers; 
lesc  wires  arc  fastened  down,  and  a  second 
>ap  in  every  respect  similar  to  the  first  is 


asted  over  it;  when  this  is  pressed,  the 
andmgs  of  the  wire  will  be  easily  traced  by 
■•:e  touch.    Another  plan  consists  in  having 
metal  plate  engraved  with  all  the  lines,  ele- 
itions,  boundary  marks,  positions  of  towns, 
c. ;  from  this  plate  impressions  are  struck 
1 1  pasteboard,  which  produce  a  perfect  cm- 
^-3ssed  map.  There  is  an  elementaij  treatise 
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on  mathematics,  by  the  Rev.  WiUiam  Taylor, 
of  York,  called  '  The  Diagrams  of  Euclid's 
Elements  of  Geometry,  arranged  according  to 
Simpson's  edition,  in  an  embossed  or  tangible 
form,  for  the  use  of  blind  persons  who  wish 
to  enter  upon  the  study  of  that  noble  science,' 
York,  1828. 

The  intellectual  education  of  the  blind  has 
made  great  advances  within  the  last  few  yeai-s. 
The  interest  connected  with  the  question  of 
^  Types  for  the  BUnd,'  to  which  considerable 
impetus  was  given  by  the  Society  of  Arts  for 
Scotland  at  Edinburgh,  who  offered  their  gold 
medal  for  the  best  alphabet  for  the  blind,  has 
tended  greatly  to  bring  about  this  change. 
The  late  Mr.  John  Alston,  the  treasm-er  of  the 
Glasgow  Asylum,  adopted  the  plain  Roman 
characters  deprived  of  theh-  small  extremities 
— the  sans-serif  of  tjT[oe-founders  ;  and,  finding 
that  it  could  be  easily  read,  that  it  would  also 
enable  any  seeing  person  who  could  read  to 
be  a  teacher  of  the  blind,  he  at  once  procm-ed 
founts  of  type,  and  pubUshed  several  works  in 
raised  letters  ;  the  success  of  these  for  their 
special  object  established  the  pre-eminence  of 
his  alphabet.    He  also  brought  out  some 
beautiful  embossed  music  and  maps  ;  and  he 
pubUshed  the  Old  and  New  Testaments  in  19 
vols.,  super-royal  4to.    The  paper  used  for 
these  works  is  strongly  sized,  to  retain  the 
impression.  In  order  to  account  for  the  great 
extent  of  the  Bible,  it  must  be  home  in  mind 
that  the  paper  can  only  be  printed  on  one  side, 
and  that  the  letters  require  to  be  of  consider- 
able size  in  order  to  be  distinct  to  the  touch. 
The  prmting  is  efi'ected  by  a  copper-plate 
press.  The  types  being  strongly  reUeved,  and 
Uable  frequently  to  give  way  under  the  heavy 
pressm-e  required,  it  was  necessary  to  have 
them  re-cast  four  times  during  the  progress 
of  the  work.    The  whole  of  the  works  have 
been  completed  -within  the  walls  of  the  Glas- 
gow Asyliim,  a  man  and  a  boy  acting  as  com  ■ 
positors,  there  being  one  pressman,  and  the 
orcUnary  teacher  acting  as  corrector  of  the 
press. 

The  difierent  lands  of  industrial  works  exe- 
cuted by  the  blind  are  nearly  the  same  in  all 
the  asylums,  varying  slightly  with  the  require- 
ments of  the  district :  at  Glasgow  they  are 
house  baskets  of  all  kinds,  mill  baskets  and 
hampers,  door-mats,  twines,  mattresses,  li  air- 
friction  gloves,  curied  hair  for  upholsterers, 
hearth  and  door  rugs,  table  rugs,  fringed  rugs, 
articles  of  needle-work,  stockings  and  pan- 
soufles,  nets,  sacks  and  sacking. 

BLOCK  MACHINERY.  The  vast  mmibcr 
of  blocks  constantly  required  for  the  use  of 
the  EngUsh  navy  and  the  mercantile  marino 
of  this  country  may  be  understood  from  tho 
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fact,  that  upwards  of  1400  blocks  of  aU  sorts 
ai-e  needed  for  fitting  one  ship  of  74  guns ; 
while  for  smaller  vessels,  although  the  sizes 
may  he  different,  the  number  will  not  mate- 
rially -vary  from  what  is  here  stated.  These 
blocks  are  a  land  of  pulley,  for  fastening  and 
guiding  the  rigging.  It  was  long  a  matter  ol 
considerable  moment  to  devise  means  for  sun- 
nlifymg  the  mode  of  manufacture,  which  re- 
■    and  thus  diminishmg 
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the  cost.    In  1781  a  large  manufactory  was 
estabhshed  at  Southampton  by  Mr.  Taylor 
who  had  secured  a  patent  for  an  unproved 
method  of  making  sheaves,  and  who  fiurther 
adapted  machinery  for  cuttmg  the  timber  and 
shaping  the  shells  of  the  blocks.    Mr.  Taylor 
for  some  time  supplied  all  the  blocks  re- 
quired for  the  navy  ;  but  shortly  after  the  ex- 
piration of  his  patent  machhaery  was  intro- 
duced into  the  dock-yard  at  Portsmouth,  and 
the  government  undertook  the  manufacture, 
with  the  double  object  of  economy,  and  of 
being  independent  of  any  mdividual  for  the 
supply  of  an  article  of  first  necessity  for  the 
equipment  of  ships. 

About  this  time  (1801)  the  late  Sir  M.  I. 
Brunei  succeeded  in  completing  a  perfect 
working  model  for  constructing  both  the  shells 
and  sheaves  of  blocks.    This  model  bemg 
submitted  to  the  inspection  of  the  Lords  ot 
the  Admu-alty,  the  invention  was  at  once 
adopted  by  government,  and  the  inventor  was 
engaged  to  superintend  the  construction  ot 
the  requisite  machinery  upon  a  scale  suffi- 
ciently large  for  making  blocks  to  supply  the 
whole  naval  service  of  the  country.  The  com- 
pletion of  this  machinery  occupied  nearly  six 
yeai-s,  and  was  not  brought  into  full  operation 
until  September  1808,  since  which  tune  it  has 
been  found  to  work  without  reqim-mg  any 
alteration.  It  is  a  truly  beautiful  combination 
of  mechanism.     It  consists  mainly  of  an 
assemblage  of  saws  and  lathes,  formmg  an 
extensive  series  of  machines  all  of  which  are 
set  in  motion  by  one  steam-engine.    By  some 
of  these  the  logs  of  elm  from  which  the  shells 
are  to  be  formed  are  cut  up  into  pieces  of 
suitable  dimensions ;  otliers  bore  tlie  holes  for 
the  pins  or  axles,  and  cut  tlie  mortices  into 
wliich  the  sheaves  are  to  be  placed  ;  others  cut 
oft"  the  corners  and  complete  the  rounding  and 
shaping  of  the  shell  by  very  ingenious  arrange- 
ments ;  and  another,  the  scoring-machine, 
cuts  the  grooves  intended  to  receive  the  rope 
by  which  the  block  is  to  be  suspended.  An- 
other series  of  apparatus  is  provided  for  cut- 
tin-  the  lignum-vitffi  of  which  the  sheaves  are 
inAo  into  slices,  sawing  them  to  a  circular 
shape  and  cutting  a  round  liole  m  the  centre, 
fixuig  in  the  centre  hole  a  mclal  coak,  or  ring, 


through  which  the  axis  is  to  pass,  formmg  the 
groove  in  the  edge  of  the  sheave,  and  turnmg 
and  pohshing  the  iron  pins  for  the  axles.  It 
is  found  that  with  this  machmery  ten  men  can 
perform  the  work  that  previously  requned 
one  hundred  and  ten,  and  can  easUy  produce 
140,000  blocks  per  annum.    Sur  M.  I.  Brunei 
received  20,000Lfrom  government  as  a  reward 
for  his  ingenuity ;  yet  it  is  said  that  the  savings 
of  four  years,  as  compai-ed  with  the  cost  of 
blocks  made  in  the  former  manner,  were  suffi- 
cient to  defray  this  sum  and  the  whole  cost  of 
erectmg  the  buildings  and  machinery.  So 
important  has  this  mechanism  been  regarded, 
in  a  national  point  of  view,  that  duphcate  ma- 
chines have  been  constructed  in  the  Chatham 
dock-yard,  to  be  used  in  case  of  accident  to 
those  at  Portsmouth. 

Ship's  blocks  for  the  mercantile  Havy  are 
still  made  by  hand,  and  improvements  are 
frequently  made  therem. 

Among  many  recent  patents  relatmg  to 
ship's  blocks,  one  by  Mr.  Stowe  o  Bermuda 
describes  the  use  of  a  metal  fork  which 
contains  the  block,  and  which  has  a  hole 
drilled  in  the  lower  part  of  each  leg  ;  through 
this  pair  of  holes  is  passed  the  spmdle  on 
which  the  Speai-  revolves.    Another  patent, 
Taken  out  by  Capt.  Chamier  in  1849,  re  ates 
to  improvements  in  the  strappmg,  the  cneeks, 
and  the  sheaves.  Instead  of  the  ordmary  rope 
strapping,  a  coil  of  sti-ands  of  iron  we  is  used 
coated  orpaintedfor  preservation  ;  the  cheeks 
axe  formed  of  two  thui  metallic  sheets,  one 
flat  and  one  convex,  fiUed  up  ^7;"^ 
hetween  them;  the  sheave  is  ^^^^1,1^" 
metal  discs-the  outer  ones  bent,  and  ha^^ng 
then-  ends  tm-ned  over  to  form  the  groove  o, 
the  rope,  while  the  centre  one  is  kept  straight. 

BLOOD  is  useful  for  many  pmTOses  in  the 
Ai-ts.    The  blood  of  the  bullock  is  employed 
for  the  clarification  of  wines  and  spmts  ;  tor 
the  preparation  of  adhesive  cements;  fornnx- 
in-^  with  coai-se  paint  for  out-door  woik  ,  as 
an  ingredient  in  some  modes  of  bleachmg 
and  as  a  manure.    Dried  or  powde  d  blo^* 
is  prepai-ed  for  export  to  the  W^^^  Mie^, 
where  it  is  used  in  clarifjmg  ^"gf  ^  f^-^, 
„g  s  effected  by  exposing  the  bullock's  h  oo 
to  currents  of  warm  air.  Dried  bullock  s  blood 
L  said  to  be  much  usedin  adulterating  mus^. 

BIOW-PIPE.     This  instrument,  in  tno 
simple  form  in  which  it  has  long  been  em^ 
ployed  by  iowellers  and  others  in  soldering 
t^ol  a  smdl  scale,  is  a  n-tallic  tube  seven  o 
eight  inches  long,  about  ^  <iuav  er  of  an  m  h 
in  diameter  at  one  end,  and  gra<iua.llv  top^"  \- 
to  a  fine  point,  pierced  by  an  extremely 
nvite  orifule  at  the  other.    The  ^^^^^^^^ 
a  right  angle  about  an  mch  or  an  mch  and 
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half  from  its  smaller  extremity  ;  and,  the 
larger  end  being  inserted  in  the  mouth  of  the 
operator,  it  is  used  to  direct  the  flame  of  a 
lamp  upon  the  solder  or  other  substance  to  be 
heated.    The  substance  thus  operated  upon 
is  laid  upon  a  piece  of  charcoal  held  in  tlie 
left  hand  of  the  operator,  and  a  steady  gentle 
cmrent  of  air  is  impelled  tlu'ough  the  pipe  by 
conti-acting  the  muscles  of  the  cheek,  the 
month  having  been  previously  inflated  with 
1  air.    The  power  of  thus  producing  a  blast 
'  without  the  aid  of  the  limgs,  and  of  respuiug 
I  during  the  operation,  is  an  important  accom- 
1  phshment,  as  without  it  the  health  may  be 
i  injured  by  the  use  of  the  blow-pipe  ;  and  ex- 
!  perience  is  necessary  to  enable  the  operator 
:  to  regulate  the  sti-ength  of  the  blast,  which  if 
:  too  gi-eat  will  diminish  the  heat  by  throwing 
t  too  much  ail-  into  the  flame,  and  if  too  weak 
iwiU  produce  a  feeble  flame. 

In  the  simplest  form  of  blow-pipe,  the  col- 
1  lection  of  water  from  the  condensed  moisture 
cof  the  breath  prevents  the  continuance  of  the 
Iblast  for  any  length  of  time.  This  inconven- 
iience  is  avoided  by  making  the  blow-pipe  in 
ttwo  pieces,  and  interposing  between  them  a 
receptacle  for  retaining  the  water,  and  prevent- 
ing its  entrance  to  the  finer  portion  of  the  pipe. 

The  appHcation  of  the  blow-pipe  to  scien- 
tific pm-poses  appears  to  have  originated  about 
1788,  when  Antony  Swab,  a  Swedish  bergrath, 
or  counsellor  of  mines,  employed  it  in  the  ex- 
amination of  ores  and  minerals.  Cronstedt, 
whose  system  of  mineralogy,  based  upon  the 
ihemical  composition  of  the  minerals,  was 
;Oubhshed  m  1758,  by  the  employment  of 
luxes  in  the  experiments  performed  with  this 
nstrument,  may  be  considered  the  founder  of 
I  new  department  of  chemical  science  ;  Berg- 
nan  pubhshed  a  Latin  treatise  embodying  the 
esults  of  his  researches  ^vith  it  in  1779  ;  and 
iahn,  though  he  left  no  work  on  the  subject, 
ar  exceeded  any  of  his  predecessors  in  expe- 
iraents  with  this  instniment,  the  results  of 
rhich  were  subsequently  given  to  the  world 
ly  J.  J.  Berzelius,  in  a  treatise,  of  which  Eng- 
ish,  French,  and  German  translations  have 
ppeared. 

Modifications  of  the  common  blow-pipe  have 
icen  contrived  with  jets  of  hydrogen  or  oxy- 
en,  or  of  the  two  gases  combined  in  definite 
)roportions.  By  the  oxyhydrogen  blow-pipe, 
rhich,  though  highly  dangerous  in  the  form 
n  which  it  was  originally  contrived  by  Dr. 
Tare,  of  Philadelphia,  early  in  the  present 

■ntury,has  by  successive  improvements,  been 
•  ndered  a  safe  apparatus,  the  hardest  and 
lost  refractory  substances,  including  all  kinds 
f  jewels  and  other  stones,  metals,  rock  C17S- 
al,  and  every  description  of  porcelain,  may  be 


fused  or  sublimed,  and  the  most  brilliant 
efiecta  of  combustion  may  be  produced 

BLOWING  MACHINES.  Bellows,  or  ma- 
chines for  directing  a  current  of  air  upon  a 
fire,  to  excite  the  requisite  intensity  of  com- 
bustion for  metallurgical  and  other  operations, 
are  of  very  early  origin.    Rosellini  represents 
an  Egyptian  painting  in  which  a  man  is  en- 
gaged in  working  two  pairs  of  bellows  witli 
his  feet,  having  strings  to  as5sist  in  raising 
the  boards  of  the  exhausted  pair  to  admit  a 
fresh  supply  of  air.    Bellows  consist,  essen- 
tially, of  an  air-tight  chamber  capable  of  alter- 
nate expansion  and  contraction,  and  furnished 
with  two  valves,  one  opening  inwards  to  admit 
air  while  the  chamber  is  expanding,  and  the 
other  opening  outwards  into  a  pipe  or  muzzle, 
to  allow  the  air  to  escape  when  the  chamber 
is  compressed.    In  some  of  the  recent  Expo- 
sitions of  Manufactiu-es,  bellows  have  been 
exhibited  which  show  great  beauty  in  form 
and  ornament. 

The  blast  from  common  bellows  being  ne- 
cessarily intermittent,  and  variable  in  inten- 
sity, it  is  necessaiy,  when  a  continuous  blast 
is  requu-ed,  either  to  employ  two  or  more 
separate  bellows  or  pairs  of  bellows,  working 
alternately ;  or,  where  more  perfect  equability 
is  required,  to  dii-ect  the  air  expelled  from  the 
bellows  into  a  second  chamber  of  variable  di- 
mensions, which  is  kept  under  a  constant  and 
uniform  pressure,  and  from  which  the  blast  is 
directed  into  the  nozzle.    In  forge-bellows  of 
this  construction  three  boai-ds  are  used,  con- 
nected by  leather  sides,  which  ai-e  kept  in  re- 
gular folds  by  hoops  of  cane.    The  middle 
board,  to  the  upper  side  of  which  the  nozzle 
IS  attached,  is  fixed  in  a  horizontal  position, 
and  the  upper  and  lower  boards  axe  moveable, 
forming  two  chambers,  of  which  the  lower  one 
is  kept  distended  by  weights  excepting  when 
the  board  is  raised  by  a  lever  and  chains,  and 
forms  the  part  analagous  to  ordinary  bellows ; 
while  the  upper  one,  which  is  constantly  com- 
pressed by  weights  attached  to  the  top  board, 
constitutes  the  air-chamber  or  resen'oir.  In 
the  best  smith's  bellows  the  boards  are  circu- 
lar, instead  of  being  peai'-shaped  Uke  the  do- 
mestic machine,  and  in  some  helical  springs 
are  used  instead  of  weights.  Very  simple  and 
efficient  bellows  may  be  made  of  wood  alone, 
on  the  model  of  common  bellows,  by  the  use 
of  two  boxes  sliding  upon  one  another  so  as 
to  constitute,  jointly,  a  chamber  of  variable 
dimensions  ;  and  the  missionary  Williams,  in 
the  absence  of  leather  for  ordinary  bellows,  con- 
structed an  efficient  blowing-machine  of  wood, 
consisting  of  two  square  boxes  with  ijistons 
oiTanged  to  rise  and  fall  alternately.  Wooden 
bellows  are  sometimes  used  in  large  organs. 
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The  trombc;  or  irompc,  is  a  blowing  eugme  1 
often  referred  to  by  old  miters,  in  which  a 
shower  of  water,  in  its  faU  down  a  large  verti- 
cal tube,  draws  with  it  so  much  «^  ^^^^^^^^^^^ 
duce  a  powerful  current,  which  is  conducted 
from  the  bottom  of  the  tube,  where  it  is  sepa 
rated  from  the  water,  to  t^^^  furnace.  1^^^^^ 
most  important  blo^nng-machlnes  however 
for  metallurgical  operations,  ^^^^^f 
which  the  air  is  alternately  dmmi  into  and 
Gxnelled  from   large   cyhnders  resembling 
Sse  of  a  steam-engine,  by  the  action  of  pis^ 
tons  impeUed 

usually  force  the  au'  into  large  an--chests  or 
chambers  of  iron  or  masonry,  ^^^^ -^^^^^ 
is  conducted  to  the  blast-pipes  which  are 
called  tuyeres  or  tweers.  The  force  of  the 
bust  may'be  regulated  either  a  contnv-ce 
resembling  a  safety-valve,  allowing  the  t o 
escape  when  the  pressure  exceeds  a  given 
See,  or  byconnecting  with  the  aii--chest  an 
apparatus  similar  to  a  gasometer. 

One  of  the  lai-gest  blast-engmes  or  lAowmg- 
machines  ever  constructed 
the  Coltness  Iron  Works  m  Scotland.  The 
higbpressui-e  cyhnder  is  54  inches  in  d.e^^ 
eter,  9  feet  stroke,  and  weighs  10  ^ns  ^^^f 
blowing  cylinder  is  122  rnches  -  ^--^^^^ 
0  feet  stroke,  and  weighs  31  tons.  xm. 
befSis  36  feet  long,  6  feet  broad  m  the  ceu^e 
and  weighs  36  tons.  The  connecting  rod  gives 
14  strokes  per  minute,  with  a  stroke  of  12  f ee  • 
The  fly-wheel  is  30  feet  ha  diameter,  and  with 
its  shift  weighs  35  tons.    The  steam  pipes 
ie  2  fnches  in  diameter.    The  workmg  me- 
Taim  is  supported  on  two  columns  jnd 
entablature,  weighing  22^  tons.  Jhe  pede^ 
tals  on  which  the  machine  stands  aie  com 
nosed  of  1900  tons  of  sobd  masonry-  ihis 
gigantic  machine  was  constructed  to  supply  a 
Wn«t  to  ten  iron  furnaces.  , 
BLUE  as  a  pigment.  The  substaaices  used 
for  this  purpose  are  of  different  na^u^r'com 
derived  from  vai'ious  sources :  they  aa-e  all  com 
pordbodies,somenaturalandothersarl^^^^^^^^ 
Prussian  j5/,»e.-Thisbeautiful.p'gment  was 

turer  of  Berhn.  It  is  a  compound  of  cyanogen 
S  iron,  is  inodorous,  tastdess,  inso  ub  e  m 
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bear  admixture  w\th  a  large  portion  of  this 
'raccotit  of  the  intensity  of  its  colour  I  . 
qtabihtv  is  very  considerable,  and  it  is  not 
oi?v  uii  as  a  pigment,  but  also  as  a  dye 

rUr-This  fine  blue  is  extracted  from 
diS  ' species  of  i,u/,>/.m   in  the  East 
Jndies,  and  Guatimala  in  North  Ame-a,  0 
which  the  latter  is  most  esteemed  i^^^^^^-] 
Blue  Verditer.-TUs  pigment  is  used  as  a 
wato  colour,  and  chiefly  hi  the  manufacture 
rpaper-hanging.   It  is  a  gritty  powder  of  a 
l^y  fine  liglifblne.  Itis  a  carbonate  of  coppci-^ 
mrcmJlne.-TU.  splendid  andpermanen 
blue  pigment  was  origmally,  and  mdeed  until 
wS  a  few  yeai-s  exclusively,  prepai-ed  from 
rmineral  called  Azui-e  Stone,  or  Lapis  La.uh ; 
buTS  is  now  prepared  by  artificial  means.  It 
has  hitherto,  on  account  of  its  high  price, 
teen  used  ahuost  exclusively  by  artists,  both 
afa  w^ter-colour  and  hi  f\^^Z^_ 
of  the  reduced  chai-ge  at  which  it  xmU  pio 
bably  be  hereafter  obtained,  it  ^ill  doubtless 
bf rendered  much  more  extensively  useful. 

cTu  Blue.--This  was  proposed  as  a  sub- 
stifute  or  u^ti-a-mai-me  before  the  mven  ion 
above  desciibedhad  rendered  this  latter  co  om_ 
easily  obtainable  at  a  moderate  pnce  ;  it  is  ot 
S  permanence,  but  is  not  so  fine  a  he 
S"a-marine,  and  will  hereafter  be  probablj 

^tSrrle  colour  also^^pa^a^ 
cobalt,  butis  generally  used  rather  to  dinmisl 
the  yellow  tmt  of  wiitmg  paper  and  ot  Unen 
and  to  give  a  bluish  colom- to  stai-ch,  than 

this,  when  reduced  to  a  very  fine  powdei, 
commonly  called  poiuder  blue. 
BOAT    [Life-Boat;  SuiP-Bun-DiNG.] 

-ROT5BIN  NET.  [Lace.] 
bSg    The  name  of  bog  has  been  given  , 

Ihich,  dying,  and  being  ^-11'^^^:;^^^^^ 
surface  assumes  the  state  of  a  spon^j  i 
Stm;iei.consistei.e^^^ 

valuable,  from  the  ^^^^^  ^a  plci 

table  matter  both  '^^/"?_^,.XnS-eV  Where 
ingredient  in  composts  for  manmes. 
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•  he  liu-f  has  been  cut  away  for  those  pni-poses, 
-  several  bogs  have  been  reclaimed  by  drainuig ; 

uid  the  subsoil  is  then  readily  brought  into 
idtivation.  Bogs  also  occur  in  Cornwall,  and 
rher  pai'ts  of  Great  Britain,  where  the  foi-m 
the  surface  and  the  nature  of  the  eaith 

favour  the  general  condition  under  which  bog 
?3  foimed.  The  bogs  of  Ireland  are  estimated 

•  n  the  whole  to  exceed  in  extent  2,800,000 

(^nghsh  acres. 
When  bogs  become  consolidated  or  com- 
iressed,  they  ai'e  called  peat-mosses.  An 
xtensive  ti-act  of  peat-moss  (Chatmoss)  in 
he  county  of  Lancaster  has  attracted  public 
ttention  from  the  circumstance  of  the  Liver- 
•ol  and  Manchester  Eailway  having  been 
arried  through  it.    Chatmoss  (6  miles  long 
y  3  broad)  has  a  depth  of  30  feet  of  spongy 
OSS,  which  Mr.  Stephenson  succeeded  in 
laMng  fit  to  bear  a  railway,  by  filling  it  with 
■■  a  enoi-mous  mass  of  soHd  earth.    The  late 
Ir.  Roscoe  brought  part  of  Chatmoss  into  a 
ite  fit  for  cultivation  by  mai'ling  and  manu- 
ug. 

Many  of  the  Irish  bogs  contain  wood  of  a 
euliar  kind,  called  bog-oak,  bog-yew,  &c. ; 
L  which  statuettes,  models,  and  ornaments 
l  e  carved  ;  beautiful  specimens  of  this  kind 
ere  displayed  at  the  '  Dublin  '  Exhibition  of 
lanufactures  in  1850. 

The  present  attempts  to  give  commercial 
due  to  the  peat  of  Dartmoor  are  noticed 
isewhere.  [Peat.] 

BOHEMIA.    The  productive  and  indus- 
ial  resoiu-ces  of  this  important  country  have 
.  I  Ben  briefly  noticed  in  connexion  with  the 
'  rapu-e  of  which  it  foi-ms  a  part.  [Austeia.] 
BOILER.    This  name  is  now  most  com- 

i,  only  applied  to  the  close  vessels  used  for 
lae  generation  of  steam.  Such  boilers,  to  les- 
■nn  the  danger  of  explosion,  are  almost  inva- 
ably  made  of  wought  metal,  which,  if  bm-st, 
ill  teat-  rather  than  fly  to  pieces,  as  cast  me- 
,1  would  do  ;  and  the  plates  made  for  the 
n-pose  are  formed  of  the  best  and  toughest 
etal,  and  rolled  or  wi-ought  with  peculiar 
ire.  Engineers  differ  as  to  the  comparative 
erits  of  iron  and  copper  as  a  material  for 
eam  engine  boilers.  Most  however  admit 
tat  iron,  when  of  good  quality,  has  the  great- 
t  cohesive  strength,  although  the  greater 
iiformity  of  texture  in  sheet-copper  renders 
safe  to  constiTict  copper  boilers  of  less 
ickness  than  those  of  iron,  to  withstand  a 

•  ven  pressure.  Further  than  this,  supposing 

■  I  explosion  to  occur  with  a  copper  boiler,  it 

■  likely  only  to  produce  a  rent  or  tear  in  the 
■■'Otal,  while  an  iron  boiler,  even  though  wholly 

wrought  plates,  is  frequently  blown  to 
oces. 


Dr.  Eitterbandt's  plan  of  removing  from 
steam-engme  boilers  the  incrustations  with 
which  they  become  coated,  is  a  valuable  re- 
cent improvement.  All  the  fresh  water  em- 
ployed in  boilers  contains  lime,  in  the  fomi  of 
a  soluble  bi-cai'bonate.  The  heat  converts 
this  into  an  insoluble  cai'bonate,  which  falls  to 
the  bottom  of  the  boiler,  and  cames  with  it 
any  floating  masses  of  other  insoluble  matter. 
When  salt  water  is  used  the  same  results  oc- 
CIU-,  but  in  addition  to  this,  the  carbonate 
forms  nuclei  for  the  accrescence  of  sulphate  of 
magnesia,  chloride  of  sodium,  and  other  saline 
compounds,  which  crystallize  and  precipitate 
much  sooner  than  would  othenvise  be  the  case. 
The  inci-ustations  so  formed  within  the  boiler 
thicken  its  substance,  occasion  a  greater  ex- 
penditure of  fuel  for  the  heat  to  reach  the 
water,  and  renders  the  boiler  liable  to  burst ; 
because  as  the  incrustation  is  not  so  good  a 
conductor  of  heat  as  the  metal,  the  latter  be- 
comes burnt  and  weakened  before  the  heat  of 
the  furnace  can  penetrate  through  the  incrus- 
tation to  the  water,  and  thus  explosion  may 
occur.  Dr.  Eitterbandt's  method  is  a  chemical 
one.  He  introduces  into  the  water  of  the 
boiler  some  ammoniacal  salt,  the  acid  of  which, 
mixing  with  the  lime,  will  form  a  soluble  salt 
instead  of  an  insoluble  carbonate  of  lime.  It 
is  not  therefore  simply  a  cure  for  a  disease  ; 
it  is  a  prevention  of  the  disease  from  taldng 
place  at  aU,  and  is  on  that  account  a  very 
scientific  method.  There  are  many  ammoni- 
acal salts  to  choose  fi-om,  such  as  the  mm-iate, 
the  acetate,  and  the  nitrate.  The  quantity  of 
ammoniacal  salt  used  must  depend  on  the 
quantity  of  lime  in  the  water. 

The  Tfjwes  gave  valuable  testimony,  in  1847, 
to  the  efiicacy  of  Eitterbandt's  process  in  the 
following  pai-agraph ; — "  The  invention  has 
been  tried  for  neaiiy  twelve  months  upon  the 
boilers  of  the  engines  printing  the  Times, 
working  on  an  average  seventeen  hours  per 
diem  tlu-oughout  the  year.  Not  only  have  the 
boilers  been  kept  perfectly  free  from  deposit, 
but  an  incrustation  which  was  formed  pre- 
viously to  the  application  of  the  invention 
has  been  completely  removed.  We  can  fur- 
ther state,  that  neither  the  boilers  nor  any 
part  of  the  machinery,  has  been  in  any,  even 
the  shghtest  degree  acted  upon  or  injured  by 
the  action  of  the  remedy  in  question." 

The  patented  improvements  in  steam-en- 
gine boilers,  introduced  within  the  last  few 
yeai-s,  are  so  varied  that  we  cannot  even  enu- 
merate them. 

BOILING  OF  FLUIDS.  When  fluids  are 
heated  to  such  a  degree  as  to  bo  strongly  ngi- 
tated  and  produce  much  vapour,  they  are  said 
to  boil,  or  be  in  a  state  of  ebuUition.  Under 
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Bimilav  circumstances,  the  ^mperature  at 
which  this  occurs  is  always  the  «amyn  the 
same  fluid,  and  is  called  its  '^f^J^^r'^'^^^T^. 
the  greatest  heat  which  the  fluid  i«  caPiAle  of 
acquiring.    When  the  vapour  wtach  arises 
from  a  boiling  fluid  is  condensed  tJ^J^J^J^ 
ing  liquid  is  perfectly  ^i^^^*^^:^"  .^T- 
wHch  its  vapom-  was  P^''^'^^^*'^  Vn^  i^etaTs 
fered  no  chemical  change.     Most  metais, 
ihough  rendered  fluid  by  melting,  never  bofl 
and  nrany  oils  become  decomposed  before 
^eacir^a  temperature  at  which  they  would 

°  w'i:  is  heated,  there  is  a  point,  iust 

be  ore  it  has  acquired  it  highest  temperature, 
at  which  a  shght  noise,  or  rather  a  succession 
ff  no  es,  is  heard,  usually  caUed  simmenng 
This  is  occasioned  by  the  formation  of  mmute 
Sles  of  vapom-,  at  the  bottom  o  the  ves  el 
and  nearest  the  source  of  l^^^t'/l^f  '  ^fj^f 
specifically  Ughter  than  the  water  in  which 
they  are  formed,  rise  mto  the  upper  and  co^e^ 

:rL^rreatwS^.ing.trans^^^^^^^^ 
and  colomiess,  is  consequently  mvisible  l3ut 
when  it  comes  mto  contact  with  the  cold  iur 
I  undergoes  partial  condensation  -d^^^^^^^^^ 
visible  and  appears  as  a  mist  This  tempera 
ture,  under  average  cn'cumstances  is  about 
212°  Fah. ;  but,  mth  variations  m  the  density 
of  the  air,  it  varies  as  follows  " 
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relation  between  the  bai-ometric  pressure  and 
the  boiling  point  of  water  :— 


Atmospheres.  Inches  of  Mercury 


1 

2 
3 
4 
5 
6 
7 


29.8 
59.0 
89.4 
119.2 
149 
178.8 
208.0 
238.4 


Temperature. 
212° 
250.3 
275 
293.4 
,  309.2 
.  322.7 
.  334.4 
.  343.0 


It  is  to  be  observed,  that  the  temperature 
of  the  steam  is  always  equal  to  that  of  the 
water  from  which  it  is  generated.  The  boding 
point  of  any  one  liquid,  as  above  «  ated  de- 
iends  mainly  on  the  pressure  which  it  is 
exposed;  but  it  is  also  shghtly  affected  by 
substance  of  the  vessel  contammg  it  and  the 
contiguity  or  immersion  of  other  bodies. 

The  following  are  the  boihng  pomts  of  a 
few  hquids  under  the  same  atmospheric  pres- 
sure : —  Boiling 

point. 

Muriatic  eether  •  -ixk 
Sulpbm'ic9ether(sp.gr.0.7365at48  )  113 


Barometer. 

26  inches 

26.5 
27 
27.5 
28 
28.5 
29 
39.5 

30 

30.5 

31 


Boiling  point 
.  204.91 
.  205.79 
.  206.67 
,  207.55 
.  208.43 
.  209.31 
.  210.19 
.  211.07 
.  212.00 
.  212.88 
.  213.76 


113 
160 
210 
314 
320 
554 
570 
600 
-^62 


On  ascending  mountains,  by  the  conseqiient 
diminution  of  atmospheric  Pre^svue  aj'^ 
proportion  to  it,  water  is  found  to  boil  at  a 
ower  temperature.    Thus,  on  the  summit  of 
Mont  Blaic,  which  is  about  15,000  feet  abm  e 
he  level  of  the  sea,  Saussure  found  water  to 
boil  at  178°  of  Fah.,  or  34°  below  its  usual 
temperature.  Fluids  boil  at  140°  less  in  vax^uo 
than  under  ordinary  atmospheric  W^^^"^^' 
so  that  water  in  vacuo  boils  at  about  U  . 
the  other  hand,  if  the  pressure  of  air  bj  m- 
creased,  the  boiling  point  becomes  ighei. 
Thus,  Southern  established  the  followmg 


Bisulphuret  of  carbon 
Acetic  ajther  .       .       •  • 
Nitric  acid  (sp.  gr.  1.5)  • 
Oil  of  turpentine  . 
Naphtha       .       •       •  • 
Phosphorus   .       •       •  • 
Sulphur  .       .       •       •  • 
Sulphtnic  acid  (sp.  gr.  l.BiK) 

Mercmy        •       •       •       '     .    ^    .  i 
BOKHA'RA,  a  coimtiT  situated  m  Central 
Aslrrxhibits  the  mdustiT  of  its  mhabjUm 
in  tl  e  cultivation  of  then:  lands.   The  lar&a 
^id  the  smaller  canals,  both  of  which  are  nu- 
merous must  have  required  a  good  deal  of 
Sw^hen  they  were        .made  ;  and  thev 
are  still  kept  up  at  a  considerable  expense. 
Cotton,  1--P.  sesamum,  tobacco,  and  a  fe. 
dye-stuffs  ai-e  cultivated. 

flold  is  found  among  the  sands  of  the  Am 
and  cotl ec  ed  from  it  in  many  places  dong  u. 
banks    All  other  metals  are  unported  fi.  a. 
Rus  a.    Salt  is  dug  out  in  masses  m  s...^ 

r: 'a^etot  in"libourhood  of  Sama. 
S  Zi  sal-ammoniac  in  its  native  state 
occurs  in  the  mountauious  district. 
°  The  mechanical  arts  ar-e  not  neglected,  ancl 
some  commodities  ai-e  even  made  <^^P;^^^^^^^ 
iion  The  most  extensive  manufactuics  are 
those  of  cotton  and  silk;  and  some  kinds  of 
in  which  boUi  —  -c^ 

.S;:.Ss^^e^n^irVdyeof^ 
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:heir  manufactured  goods  is  excellent.  The 
.  :  Bokhai-ians  do  not  understand  the  art  of  tan- 
iiaing  so  well  as  tlie  Eussians,  but  they  make 
.  3xcellent  Mai-occo  leatlier.    Their  swords  are 
Lfood,  but  much  inferior  to  those  of  Persia. 

The  chief  city,  also  called  Bokhai'a,is  a  place 
oof  much  commercial  importance.    There  are 
-aix  commercial  routes  radiating  from  it.  One  of 
hese  leads  to  Samoi-cand,  Khokand,  and  Kash- 
ir ;  another  to  Khiva  and  Astrakhan ;  a  thu-d 
I  hrough  the  Kirghis  region  between  the  Sea  of 
\.ral  and  the  Caspian ;  a  fom-th  to  Merve  and 
Meshed ;  a  fifth  to  the  Oxus  and  Herat ;  and 

ti  sixth  to  Balkh,  Khooloora,  Bameean,  and 
'I!abul.    Most  of  the  commodities  of  Asia  and 
'  lU'ope  find  their  way  along  one  or  other  of 
,  hese  six  routes. 

||    BOLE,  an  earthy  mineral  which  occurs  in 
■raorphous  masses  in  various  countries,  as  in 
rmenia,  Saxony,  Tuscany,  Siena,  Ireland,  and 
le  Isle  of  Skye.    The  colom-  of  Bole  is  va- 
iouo,  either  yellow,  brown,  red,  or  brownish, 
ijnand  pitch  black;  it  is  dull,  has  a  greasy  feel, 
'  md  adheres  to  the  tongue.     Its  fracture  is 
■onchoidal,  yields  to  the  nail,  and  the  strealc 
s  shining.    The  chief  varieties  are  the  Arme- 
lian  and  the  Lemnian  bole,  both  of  which  con- 
nst  mainly  of  silica  and  alumina.    They  ai-e 
1  ^ed  to  a  small  extent  as  pigments,  and  also 
I  medicine :  but  not  to  so  great  an  extent  as 
irmerly. 

BOLETUS,  an  extensive  genus  of  fungi, 
consisting,  according  to  the  old  botanists,  of 
eathery  masses,  which  are  sometimes  of  con- 
siderable thickness,  and  having  the  spores 

dged  in  tubes  whieh  occupy  the  same  situ- 
iiion  as  the  plates  in  the  gills  (or  hymenium) 

ithc  common  mushroom. 
The  true  Boleti  are  generally  found  grow- 
;  on  the  ground  in  woods  and  meadows,  es- 
eially  in  pine  woods.     Some  are  eatable; 
me  are  used  in  medicine ;  while  one  variety, 
ten  dried  and  sliced,  furnishes  the  Gei-man 
ider,  or  Amadou. 
BOLSOVEE  STONE.    The  yellow  iime- 
me  of  Bolsover,  in  Derbyshire,  is  used  in  the 
nstraction  of  the  New  Houses  of  Parhament, 
London.    It  was  selected  for  its  durability, 
stetrength,  fitness  for  ornamental  work,  and 
ixsolonr.    It  is  a  combination  of  carbonate  of 
magnesia  with  carbonate  of  lime,  in  small 
granular  crystals,  without  flinty  nodules  or 
other  blemishes. 

BOLTHEAD,  a  chemical  vessel,  usually  of 
^'green  glass,  and  of  a  globular  form,  with  a 
narrow  neck.    It  is  chiefly  employed  in  the 
process  of  sublimation. 

BOLTON.  This  important  Lancashire 
-  town  has  maintained  an  eminfint  position  in 
'T manufactures  for  many  centuries.  Leland 


speaks  of  its  being  a  market  for  cottons  and 
coarse  yams;  and  another  writer  (Blome), 
who  wi'ote  somewhat  later,  describes  it  as  '  a 
fan-  well-built  town,  with  broad  streets,  with 
a  market  on  Mondays,  which  is  very  good  for 
clothing  and  provisions ;  and  it  is  a  place  of 
great  trade  for  fustians.'  There  seems  to  be 
little  doubt  that  the  making  of  v.  oollens  was 
introduced  by  some  Flemish  clothiers  who 
came  over  in  the  14th  century;  that  other 
branches  of  trade  were  introduced  by  the 
French  refugee  manufacturers,  who  were  at- 
tracted by  the  prosperity  of  the  neighbour- 
hood; and  that  the  manufacture  of  cotton 
cloth  was  improved,  and  in  many  of  its  lands 
originated,  by  some  emigrant  weavers,  who 
came  from  the  palatinate  of  the  Rhine. 

Bolton  made  no  gi'eat  advances  in  popula- 
tion until  the  improvements  in  the  machinery 
for  spinning  cotton  gave  an  impetus  to  the 
trade,  which  has  been  gradually  increasing 
ever  since.  Almost  the  first  invention  of  im- 
portance originated  in  this  town.  It  was  a 
machine  which  combined  the  principles  of  the 
spinning-jenny  and  the  water-frame,  and  was 
called  a  mule,  by  its  inventor,  Samuel  Cromp  ■ 
ton.  This  ingenious  man  lived  at  'Hali  in 
the  Wood,'  near  Bolton,  and  had  to  struggle 
for  an  existence,  while  his  invention  was  en- 
riching others.  'HaU  in  the  Wood'  still 
exists,  a  memejjto  of  the  rise  of  the  cotton 
manufacture. 

While  Crompton's  invention  was  enriching 
others,  Sir  Richard  Arkwright,  another  native 
of  Bolton,  who  had  risen  from  a  very  obscm'e 
condition,  had  established  large  factories  in 
Derbyshii-e,  where  he  canied  the  cotton  ma- 
chinery to  the  greatest  perfection.  The  oppo- 
sition made  by  the  labouring  classes  in  Bolton 
to  the  improvements  in  macliinery  has,  at 
various  times,  driven  the  most  lucrative 
branches  of  emjployTQent  from  that  town  to 
other  places.  The  introduction  of  the  mule 
and  of  the  power-loom  was  not  accomplished 
until  they  had  enriched  other  communities 
for  some  time.  After  a  whUe  cotton  factories, 
filled  vnth  machinery  upon  the  best  principle, 
began  to  rise  up  in  various  parts  of  the  town. 
Fouudiies  and  machine  manufactories  followed 
them,  and  a  great  extension  was  immediately 
given  to  the  trading  interests  of  the  place. 

The'  cotton  mills  of  Bolton  are  very  nume- 
rous ;  and  some  of  them  are  among  the  largest 
in  the  county,  emjiloying  more  than  100,000 
spindles  each.  The  weavers  of  Bolton  pro- 
duce a  great  variety  of  fabrics,  probably  a 
greater  variety  than  any  other  single  place  in 
the  county.  Plain  and  fancy  muslins,  quilt- 
ings,  counterpanes,  and  dimities,  ai-e  the  chief 
kinds  of  clotli ;  but  cambrics,  ginghams,  itc, 


395 


BOMB. 


BOMBAY. 


306 


are  also  woven.   Formerly,  fustians,  jeans, 
thicksetts,  and  similar  fabrics,  were  the  piin- 
cipal  ai-ticles  made  in  the  to^vn ;  hut  these 
descriptions  of  cloth  are  now  chiefly  produced 
in  the  power-loom,  as  well  as  calicoes  and 
dimities.    The  bleach  and  dye-works,  espe 
cially  the  former,  in  the  town  and  neighbour- 
hood are  among  the  largest  in  the  langdom ; 
and  there  ai-e  Ukewise  afew  pnnt- works.  A 
great  proportion  of  the  cotton  goods  manufac- 
tured here  are  sold  in  Manchester,  where  the 
manufacturers  have  wai-ehouses  for  the  stonng 
and  sale  of  their  cloths ;  they  meet  then: 
customers  there  from  all  pai'ts  of  the  country, 
one,  two,  or  three  days  of  each  week. 

Mr.  Harris,  superintendent  of  the  Bolton 
Pohce,  in  his  Pohce  Eeport  for  1849,  made  to 
the  Corporation,  gives  the  foUomnginterestmg 
detaUs  respecting  the  manufactures  of  Bolton, 
in  the  year  just  named;  these  details  relate  to 
the  borough  only,  and  do  not  include  the  other 
townships  of  the  parish. 


No. 

Cotton  Mills  . .  . .  53 
Foundries  and  Forges  22 

Bleach  Works   8 

Paper  Mills    1 

Coal  Mines    5 

Gas  Works     ...  .■.  _1 

90 


Steam  Hands 
Horse-poweii  Employed. 


2200 
590 
628 
124 
85 


3627 


f>759 
3043 
937 
118 
64 
43 

13,964 


Many  of  the  above  items  fluctuate  so  much, 
that  the  table  can  be  regarded  only  as  a  use- 
ful approximation.  Several  new  cotton  mills 
have  smce  that  date  been  buUt  at  Bolton. 
The  attempts  occasionally  made  to  introduce 
the  silk  manufactm-e  into  Bolton  have  only 
been  partiaUy  successful.  The  manufactui-e 
of  steam-engines  and  machines  is  earned  on 
to  a  large  extent.  The  to^vn  is  abmidantly 
supphed  with  coal,  which  lies  beneath  and 

around  it.  ,         r.  -n  u. 

Counterpanes  and  other  products  of  Bolton 
industry  wiU  be  exhibited  at  the  grand  display 
of  1851 ;  and  many  of  the  workmen  ni  the 
factories  have  subscribed  to  the  general  fund 
for  the  Exhibition. 

BOMB,  the  original  name  of  what  is  now 
called  a  shell,  is  a  hoUow  globe  of  iron,  which 
when  charged  with  a  certain  quantity  of  gun 
powder,  is  projected  from  amoi-tai-  or  homtzer 
generaUy  at  a  considerable  angle  mth  the 
horizon,  in  order  that,  by  the  momentum  ac- 
quhed  in  its  descent,  it  may  crush  the  roots, 
and,  by  exploding,  destroy  the  buUdings  on 
■which  it  may  fall. 

In  1688  there  was  cast  in  Trance  an  enor- 
mous bomb,  which  is  said  to  have  been  m  the 
shape  of  an  egg,  and  to  have  been  capable  of 
containing  7000  or  8000  pounds  of  powder; 
it  was  to  have  been  discharged  against  the 


Algerines,  but  it  was  not  employed,  probably 
in  consequence  of  an  opinion  that  it  would  not 
have  had  the  intended  effect;  and  no  attempt 
has  smce  been  made  to  project  such  an  im- 
mense mass  of  metal.  While  the  citadel  of 
Antwerp  was  besieged  by  the  French  ai-my  in 
1832,  shells  twenty-four  inches  in  diameter 
were' thrown  from  the  largest  mortar  which 
has  been  employed  in  modern  warfare ;  the 
shell  or  bomb  was  capable  of  contaming 
nmety-nine  pounds  of  powder,  and  when 
charged  weighed  1015  pounds. 

BOMB-PROOF.  This  name  is  given  to  a 
mihtary  magazine,  or  other  buildmg,  when  its 
roof  has  sufacient  thickness  to  resist  the  shock 
of  shells  falUng  on  it.  ,  , 

BOMB-VESSEL,  a  ship  of  about  350  tons 
burthen,  usually  fomung  part  of  a  fleet  m- 
tended  by  a  bombardment  to  desti-oy  or  com- 
pel the  surrender  of  some  town  situated  on 
the  sea-coast.  It  carries  one  13-mch  and  one 
10-moh  mortar,  besides  two  6-pounder  guns, 
one  12-pounder,  and  eight  24  pounder  carro- 
nades.  The  mortars  ai-e  placed  on  traversing 
platforms  in  the  middle  of  the  gun-deck,  and 
they  may  he  fired  over  either  side  of  the  ship 
at  elevations  never  less  than  45°.  _ 

BOMB  AX.     The  wood  of  this  genus  ol 
trees  is  soft  and  spongy,  and  is  frequently 
used  for  makmg  canoes.    One  species,  the 
silk-cotton  tree,  is  very  laa'ge  ;  the  dowxi,  winch 
is  contained  hi  the  seed  vessel,  is  soft,  but  is 
too  short  to  be  used  in  the  manufactm-e  ot 
cloth    It  is  made  into  hats  and  bonnets,  and 
used  for  stuffing  chah-s  and  pillows  by  the 
poor  people  m  the  distiicts  in  which  it  grows. 
It  is  not  made  into  beds,  as  it  is  reputed  un- 
wholesome to  He  upon.    The  trunks  of  the 
largest  are  made  into  canoes,  and  some  of 
them  will  cai-ry  fi'om  15  to  20  hogsheads  of 
sugar.   The  bark  of  another  species  is  used 
in  making  ropes. 

BOMBAY.   This  great  and  important  city 
is  more  distinguished  for  commerce  than  for 
manufactm-es:  for  exchanging  the  produce 
of  India  for  that  of  England,  than  for  pio- 
dacing  on  its  own  account.   Yet  there  must 
necessarily  be  much  manufacturing  cai-ried 
on.  The  property  is  prmcipaUy  m  the  Pai-see 
inhabitants,  who  aa-e  also  the  pnnc^al  mer- 
chants ;  and  it  is  usual  for  every  Em-opean 
house  of  commerce  to  contain  one  or  more 
Paj-see  partners,  who  supply  a  great  part  oi 
the  capital.   The  shops  and  warehouses  be- 
longing both  to  European  and  to  native  mer- 
chants and  traders  ai-e  upon  a  large  sea  o. 

The  docks  withm  the  fort,  although  tbc 
n-operty  of  the  East  India  Company,  are  en- 
fcely  under  the  management  of  Parsees  by 
whom  merchant-vessels  of  1000  to  1200  tons 
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'  bui'den,  fiigates,  and  even  line-of-battle  ships 
are  biiilt.  These  docks  were  about  forty  years 
ago  enlai'ged  and  improved  under  the  super- 
intendence of  Major  Cooper  of  the  Engineers. 
.The  buildings  ai'e  greatly  admired  for  their 
aai-chitectm-al  beauty  ;  and  the  slips  and  basins 
;iare  calculated  for  vessels  of  any  size.  Bom- 
Ibay  being  situated  between  the  forests  of 
>Malabai-  and  Gujerat,  receives   supplies  of 
lidmber  with  every  -wind  that  blows.  Ships 
'  built  of  teak-wood  ai-e  much  more  dm-able 
than  those  built  with  European  timber ;  they 
have  been  known  to  last  more  than  50  years. 
From  the  cheapness  of  labour,  ships  were 
formerly  bmlt  at  Bombay  for  three-fourths  of 
the  cost  in  England ;  but  recent  experience 
lias  sho^vn  that  ships  can  be  built  cheaper  in 
England.    The   Minden,   a   74  gun  ship, 
aunched  at  Bombay,  in  1810,  was  constnicted 
11.  entirely  by  Parsees,  -ndthout  any  assistance 
||i';:rom  Europeans  ;  and  since  that  time  several 
'rigates  and  line-of-battle  sMps  have  beep 
j  juilfe  at  these  docks. 

j|    In  addition  to  its  trade  with  Europe  and 
'  vith  China,  a  very  great  traffic  is  can-ied  on 
ly  coasting-vessels  with  all  the  ports  on  the 
estem  side  of  India,  frona  Cape  Comorin  to 
he  Gulf  of  Cutch.    The  vessels  thus  em- 
||  ployed  vary  in  size  from  10  to  near  200  tons 
Durden,  and  nearly  800  of  them  ai-e  registered 
IS  belonguig  to  the  port.    The  articles  which 
rm  the  principal  pai't  of  this  trade  from 
iombay  are  Em-opean  manufactures,  and 
he  produce   of    Bengal   and  China,  the 
■tm-ns  being  made  in  cotton-wool  and  cloths, 
I  aber,  oil,  and  graia  from  the  northern  ports, 
aid  from  the  south,  cotton,  hemp,  coir,  tim- 
,j  )er,  pepper,  rice,  and  cocoa-nuts. 
||    The  merchandise  thus  brought  to  Bombay 
s  in  great  part  re-exported  in  larger  ships  to 
liiTerent  parts  of  Europe,  to  North  and  South 
limerica,  to  Canton,  to  the  Arabian  and  Per- 
■ian  Gulfs,  and  to  the  Bay  of  Bengal.  The 
;oods  sent  from  India  to  China  comprise 
irincipally  cotton  wool,  opium,  metals,  spices, 
■lye -woods,  and  woollen  goods.     From  the 
xvrabian  and  Persian  Gulfs,  Bombay  receives 
mw  silk,  copper,  pearls,  galls,  cofifee,  gum- 
^xabic,  copal,  myrrh,  oUbanura,  bdellium, 
ssafcetida,  diied  fruits,  horses,  and  bulhon. 

i -he  retimis  ai-e- gram,  Bengal  and  China 
ugar,  Bntish  manufactured  goods,  cotton 
:Jid  wooUeu,  and  spices.  The  merchandise 
ent  to  Calcutta  from  Bombay,  in  return  for 
ngar,  indigo,  and  rice,  are  timber,  cou-,  cocoa- 
uts,  sandal-wood,  and  cotton. 
1 1  Cotton  forms  the  most  important  article  of 
'  xport  from  Bombay.  It  is  received  from  the 
rovinces  of  Gujerat  and  the  Concan,  from 
lal^bar,  Cutch,  and  Sinde.    Bombay  has 
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exported  more  than  100  millions  of  pounds 
of  cotton  in  one  year,  besides  exports  to 
other  places. 

The  following  were  the  imports  into  and 
exports  from  Bombay  during  the  years 
stated : — 

Years.  Imports.  Exports. 

1834    ..     £3,058,319    ..     £'3,:MS,[,15  ' 
1830    . .       4,429,127    . .  5,451,554 
1838    . .       4,444,693    . .       4,236,027  ] 
1840    ..       4,831,558    ..  5,018,335 
1842    . .       5,542,578    . .        5,273,986  " 
Bombay  has  been  the  chief  Indian  port 
connected  Avith  the  establishment  of  steam 
commimication  with  England.     The  route 
between  Suez  and  Bombay  is  stUl  in  the 
hands  of  the  East  India  Company;  but  the 
other  portions  of  the  great  overland  route  are 
managed  by  the  Peninsular  and  Oriental 
Steam  Navigation  Company ;  and  if  the  pre- 
sent discussions  conceming  the  Australian 
mails  should  result  in  the  Singapore  route 
being  chosen,  Bombay  will  have  an  enlarged 
field  for  its  commercial  enterprise. 

BOMBAZINE  is  a  woven  fabric  in  which 
the  warp  is  fonned  of  silk,  and  the  weft,  or 
shoot,  of  worsted.  The  worsted  is  thrown  on 
the  right  side,  which  has  a  twill  upon  it.  The 
manufacture  originated  in  Norwich,  among 
the  Dutch  who  were  settled  in  that  city,  about 
1575.  Bombazines  were  formerly  made  of 
various  colours,  but  owing  to  changes  of 
fashion  they  ai-e  now  manufactured  in  black 
only,  for  use  as  mom-ning. 
BOMBYX.  [Silk.] 

BONA,  is  the  principal  rendezvous  of  the 
vessels  employed  in  the  coral  fishery,  which 
extends  along  the  coast  as  far  as  the  island 
of  Tabarkah,  which  belongs  to  Tunis. 

BONES  have  been  of  late  years  very  exten- 
sively used  as  a  manm-e,  especially  on  poor 
and  dry  sands  and  gravels.  When  crashed 
and  used  judiciously,  the  advantage  of  hopes 
as  a  manure,  in  distant  and  uncultivated  spots, 
where  the  carriage  of  common  stable  or  yard 
manure  would  have  been  too  expensive,  and 
where  it  could  not  be  made  for  want  of  food 
for  catUe,  is  incalculable.  By  means  of  bones 
large  tracts  of  barren  sands  and  heaths  have 
been  converted  into  fertUe  fields. 

The  bruising  or  grinding  of  bones  has  be- 
come a  distinct  business,  and  they  may  be 
bought  in  London  and  at  the  principal  ports 
ready  to  put  upon  the  land.  They  are  broken 
mto  different  sizes,  and  are  accordingly  called 
inch  hones,  half-inch  hones  and  honc-dust.  Most 
of  the  bones  procm-ed  from  London  and  the 
manufacturing  towns  haVe  undergone  the 
process  of  boiling,  by  which  the  oil  and  a 
great  part  of  the  gelatine  which  they  contain 
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have  been  extracted.  The  German  agricul- 
tmists  instead  of  using  bone-manure  on  their 
own  land,  now  export  it  to  England,  on  ac- 
count of  the  good  price  here  obtainable.  No 
less  than  29,424  tons  of  foreign  bones  were 
imported  in  1849.  . 

Bones  consist  of  about  one-half  animal 
matter:  the  rest  being  phosphates  of  lime 
and  magnesia,  and  carbonate  of  hme.  Ihey 
derive  their  fertihsing  property  mainly  from 
tbe  phosphate  of  hme;  but  in  part  also  from 


BOOK-BINDING.  This  interesting  art 
includes  not  only  the  fastening  together  of 
the  leaves  of  a  book ;  but  also  the  preliminary 
operations  of  folding  each  sheet  so  that  the 
several  pages  of  which  it  consists  may  foUow 
one  another  in  due  order,  and  of  gathering  or 
collecting  together  in  proper  sequence  the 
several  sheets,  and  collating  or  examming 
them,  to  see  that  no  error  has  been  made  in 
the  arrangement.  To  aid  these  operations 
certain  letters  or  figures,  called  signatures,  are 


theii-  power  of  absorbing  and  retaining  mois- 
ture,  Avhich  enables  the  plants  to  feed  on  the 
decomposed  gelatine  of  the  bones. 

The  mode  of  applying  bone  manure  to  the 
land  is  either  by  sowing  from  twenty  to  forty 
bushels  of  them  per  acre  by  the  hand  broad- 
cast, as  is  done  with  corn,  and  harrowng  them 
in  Avith  the  seed ;  or  by  putting  them  into  the 
diills  by  a  machine  made  for  the  pm^oose, 
which  is  an  addition  to  the  common  drilhng 

machine.  i     •  i 

The  miU  which  is  used  to  break  and  grind 
bones  consists  of  two  iron  or  steel  cyhnders, 
mth  grooves  running  round  their  circumter- 
ence,  the  projections  being  cut  so  as  to  form 
strong  teeth.    These  turn  upon  one  another 
by  means  of  machinery,  so  that  the  teeth  ot 
one  run  in  the  groove  between  the  teeth  ot 
the  other.    The  bones  are  put  into  a  hopper, 
whence  they  pass  between  the  two  cyhnders, 
where  they  are  crushed  during  the  passage. 
The  bones  from   Germany  are  sometimes 
ground  before  importation,  sometimes  after- 
wards. .  . 

The  uses  of  bones  (iDesides  as  a  manme) 
are  very  numerous.    Bone-ash  is  prepared  by 
calcining  bones  to  whiteness,  and  reducing 
them  to  a  powder;  it  is  used  for  burnt  haa'ts- 
horn,  and  for  making  cupels.    Bone-hlack,  or 
ivorri  black,  is  made  by  a  careful  preparation 
of  the  soot  of  clean  bones,  when  burned  m  a 
peculiar  manner.  There  are  successive  stages 
in  the  manufacturing  uses  of  bones  ;  tost  the 
bones  arc  boiled,  and  the  grease  sold  to  the 
candle  and  soap  makers;  then  the  larger 
pieces  are  selected  for  making  knife-handles, 
&;c  ;  then  the  best  pieces  ai-c  laid  aside  tor 
bone-black  ;  and  finally  the  worst  pieces  are 
appropriated  as  manure.   The  coarser  land  ol 
bone-black  is  made  into  animal  charcoal,  used 
by  su'-'ar  refiners  ;  while  the  finer  kind  is  em- 
ployed in  making  black  paint  and  colom-s, 

inks,  dyes,  &c.  ,   .„  ,     n  a 

Bone,  as  a  material  for  knife  handles  and 
other  articles,  may  be  dyed  red,  black,  green, 
nurnle,  yellow,  blue,  or  otiicr  colom-s,  by  the 
Zle  dyes  as  arc  used  for  ivory  Bone  is 
easily  Avrought  by  the  saw  and  lathe. 


or  two  other  pages  of  each  sheet. 

In  the  subsequent  processes  it  is  necessaiy 
to  distinguish  between  the  compai-atively 
shght  and  loose  mode  of  binding  in  cloth  or 
paper  covers,  which  is  technically  called  hoard- 
ing, and  the  more  sohd  kind  of  bmding  in 
leather,  to  which,  among  the  trade,  the  apph- 
cation  of  the  term  binding  is  hmited. 

If  the  book  is  to  be  simply  boarded,  the 
sewing  of  the  sheets,  individuaUy,  to  a  series 
of  strings  caUed  lands,  stiretched  m  a  machine 
called  a  se\ving-press,  is  the  next  operation 
after  folding  and  collating  ;  but,  if  it  is  to  be 
bound,  the  sheets  are  previously  either  beaten 
upon  a  smooth  stone,  or  passed  in  small  par- 
cels through  a  rolling-press,  to  make  them 
close  and  smooth.    The  bands  run  across  the 
back  of  the  book,  and  ai-e  often  rendered 
invisible  by  cuttmg  with  a  saw,  m  the  back  of 
the  coUected  parcel  of  sheets,  a  seiies  ot 
grooves  to  receive  them.     After  the  sheets 
are  thus  sewn  to  the  bands,  and  also  con- 
nected together  here  and  there  by  a  ketch- 
stitch,  the  bands  ai-e  cut  so  as  to  leave  about 
an  inch  projecting  beyond  the  book  on  each 
side,  and  the  back  is  smeai-ed  over  with 
melted  glue,  which  further  unites  the  bax:k 
ed^es  of  the  several  sheets.    The  back  is 
then  rounded  in  a  curious  manner  by  a 


process   of    hammering,   before   the  glue 
is  fully  set ;  and  the  book  is  compressed 
firmly  Ijetween  two  boards,  with  the  back  pro- 
jecting  a  httle,  while  the  back  is  further  bea  en 
so  as  to  make  it  spread  out  a  httie  over  the 
edges  of  the  boai-ds.  If  for  binding,  the  edges 
of  the  sheets  are  then  ploughed  or  cut  with  a 
machine  to  a  perfecUy  fiat  and  smooth  surface, 
tiie  convexity  of  the  back  being  temporarily 
destroyed  while  tiie  front  edges  are  cut,  so 
that  tiiey  may  be  cut  flat,  and  afterwards  re- 
stored,  so  as  to  (h-aw  them  into  a  correspond- 
ing concavity.    If  the  book  is  only  to  be 
boarded,  it  is  not  usual  to  cut  the  top  edges, 
which,  being  :folded,  are  pretty  smooth  and 
rcKular;  and  the  front  and  bottom  edges,  U 
cul  at  ail,  are  only  pai-od  sufficiently  to  remove 
the  principal  hregulanties.  ,  •  i 

The  hoards  or  pieces  of  millboai'd  (which  is 
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a  kind  of  sti-ong  and  smooth  brown  paste- 
board, of  diflerent  degrees  of  thickness  to 
suit  the  different  sizes  of  books),  which  con- 
stitute what  in  orclinaiy  language  ai-e  tlie 
covei-3  of  the  vohmie,  ai-e  cut  a  httle  larger 
than  the  leaves,  and,  when  the  volume  is  to 
be  bound,  ai-e  laid  on  the  sides  of  the  book, 
with  then-  back  edges  against  the  projecting  or 
overlapping  edges  of  the  glued  back,  and  se- 
1  cured  to  the  book  by  passing  the  ends  of  the 
strings  or  bands,  which  are  previously  scraped 
ihin,  thi'ough  holes  neai-  their-  back  edges, 
from  the  outside,  and  glueing  them  .down 
fii-mly  and  smoothly  on  the  inside.  In  board 
ing,  however,  it  is  the  more  usual  practice  to 
paste  the  boai-ds  to  the  paper  or  cloth  cover, 
leavmg  a  space  between  their  back  edges  suf 
ficient  for  the  back  of  the  book,  and  to  con- 
nect the  boards  vnth  the  book  simply  by  past- 
ing down  to  them  the  end-pa2]ers,  or  blank 
leaves  which  are  applied  in  sewing  at  the 
beginning  and  end  of  the  book.  In  binding, 
on  the  contrary,  the  leather  is  put  on  after 
the  boai-ds  are  attached  to  the  book  in  the 
manner  above  described.  Books  are  often  so 
boarded  or  bound  as  to  leave  the  back  of  the 
cover  detached  from  the  glued  back  of  the 
book  itself,  which  is  done  by  interposing  a 
double  layer  of  paper  or  cloth  between  the 
back  and  the  cover,  glueing  one  layer  to  the 
cloth  or  leather  cover,  and  the  other  to  the 
back,  and  connecting  the  two  layers  with  one 
another  at  their  edges  only. 

Half-binding  is  that  style  of  bmding  in 
which  only  the  back  and  comers  ai-e  covered 
^nth  leather,  and  the  sides  with  paper  or 
cloth. 

In  the  finishing  or  ornamenting  of  a  bound 
hbook  much  taste  may  be  displayed.  The  cut 
©edges  of  the  leaves  are  usually  either  sprinkled 
wwith  colom%  smeared  over  imifomly  ivith  a 
s|sponge  dipped  in  colour,  marbled,  or  gilt  mth 
Ueaf-gold ;  the  edges  bemg,  for  the  last-men- 
itioned  process,  previously  colom-ed  with  red 
Ichalk  and  water,  and  then  moistened  with 
•white  of  egg  mixed  with  water,  and  subse- 
fquently  burnished  mth  a  smooth  hard  stone, 
•which  polishes,  but  does  not  distiurb  the  gold. 
IThe  covers  are  sometimes  coloured  or  sprin- 
ted by  the  binder,  and  are  impressed,  both 
>at  the  sides  and  back,  -with  ornamental  devices 
>Biid  mscnptions,  by  the  application  of  lieated 
■stamps  or  dies,  either  with  or  without  leaf- 
.'gold;  such  impressed  devices  as  are  not  gilt 
•*eing  distinguished  by  the  name  of  Mind., 
'ooluuj.  When  gold  is  used,  the  surface  of  the 
eather  is  prepared  to  receive  it  by  the  succcs- 
•iive  application  of  parchment  size,  white  of 
3gg,  and  a  little  oil.  In  ordinary  hand-work 
the  patterns  are  produced  by  the  separate  ap- 


phcation  of  a  number  of  small  dies,  and  on- 
graved  rollers  for  Unes  and  long  narrow  pat- 
terns ;  but  sometimes  a  number  of  dies  are 
fitted  together,  andappUed  simultaneously  by 
means  of  a  press.  This  process  is  called 
hlocking. 

Much  ingenuity  and  taste  have  been  devoted 
of  late  years  to  the  perfection  of  cloth-bind- 
ing or  boarding.  By  pecuUarities  in  the 
mode  of  weaving  the  cotton  cloth  used  for  the 
pm-pose,  and  of  subsequently  stamping  or 
embossing  it  between  steel  rollers,  the  textile 
appearance  is  destroyed,  and  a  suiface  is 
sometimes  produced  very  nearly  resembling 
morocco  leather. 

The  peculiarity  of  india- rubber  binding 
(which  has  been  imitated  with  an  ai-tificial 
cement)  consists  in  the  entire  absence  of 
se-sving.  The  back  as  well  as  the  other  edges 
are  ploughed,  so  as  to  reduce  the  book  to  a 
collection  of  single  leaves,  to  the  back  edges 
of  which  a  layer  of  caoutchouc  or  cement  is 
applied.  This  mode  of  binding  is  well  adapted 
for  maps,  music,  ledgers,  and  manuscript 
books  generally,  as  it  allows  the  book  to  lie 
open  with  equal  facility  at  any  place,  and  the 
inner  margin  to  be  used,  if  needful,  close  to 
the  edge  of  the  paper. 

Mr.  Eichards,  a  boolcbinder,  patented  a  few 
years  ago  a  method  of  stitching  the  sheets  by 
machinery ;  but  we  are  not  aware  that  it  has 
come  much  into  practice. 

The  book-buading  trade  has  gradually  as- 
sumed many  of  the  featm-es  of  the  factory 
system.  Some  of  the  principal  London  firms, 
such  as  that  of  Messrs.  Westley,  have  im- 
mense buildings  planned  expressly  for  that 
species  of  combination  and  subdivision  which 
mark  the  larger  departments  of  manufactm-es. 
Tier  after  tier  of  stories,  each  lighted  from 
end  to  end  Avith  numerous  mndows ;  each 
stoiy  or  range  under  the  supeiwisiou  of  one 
foreman,  and  devoted  to  one  department  of 
binding ;  separate  warehouses  for  the  mill- 
board, the  leather,  and  the  cloth ;  powerful 
macliines  for  embossing  cloth  and  stamping 
leather ;  a  department  where  females  are  em- 
ployed in  folding,  coUating,  and  sewing ;  ano- 
ther department  where  men  are  engaged  in 
glueing,  pasting,  cutting,  hammering,  and 
pressing  the  'boarded'  books;  another  de- 
partment for  the  '  roan  '  or  '  sheep '  binding ; 
a  fourth  entirely  devoted  to  those  school 
books  which  (whatever  be  their  merit),  have 
a  sale  so  enormous  and  continuous  that  the 
process  of  binding  them  is  always  going  on  ;  a 
fifth  occupied  by  the  '  extra '  workmen  em- 
ployed in  the  costUer  lands  of  bincUng— such 
are    the^  features    of    the  estabUshmonts 
m  question  :   establishments  where  many 
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hundi-eds  of  workpeople  arp  employed  tindor 
one  roof. 

We  may  reasonably  hope  lliat  our  book- 
binders, {IS  well  as  those  of  foreign  countries, 
will  not  be  slow  to  contribute  to  the  grand  In- 
dustrial Congress  of  1851.  It  is  profitable, 
too,  to  glance  once  now  and  then  at  the  curious 
specimens  of  bookbinding  belonging  to  the 
15th,  10th,  and  17th  centuries  :  many  beauti- 
ful examples  of  such  work  were  placed  m  the 
Mediffival  Exhibition  of  1850. 

BOOK  TRADE.  The  publisher  of  the 
'CyclopiBdia  of  Industry'  has  made  various 
computations,  from  time  to  time,  of  the  pro- 
duce of  the  Press  in  this  country.  The  data 
for  such  estimates  must  necessarily  be  inex- 
act, and  the  results  can  only  be  considered 
as  approximations  to  truth.  They  are,  how- 
ever, abundantly  sufficient  to  show  the  prodi- 
gious increase  of  readers. 

We  may  exhibit  the  rapid  growth  of  the 
pubhcation  of  neie  books,  by  examining  the 
catalogues  of  the  latter  pai-t  of  the  eighteenth 
centuiT,  passing  over  the  earlier  years  of  the 
rei<^n  of  George  III.    In  the  '  Modem  Cata- 
logue of  Books,'  from  1792  to  the  end  of  1802, 
eleven  years,  we  find  that  4,096  new  works 
were  published,  exclusive   of  reprints  not 
altered  in  price,  and  also  exclusive  of  pam- 
phlets :  we  have  thus  an  average  of  372  new 
books  per  year. 

The  number  of  new  publications  issued 
from  1800  to  1827,  including  reprints  altered 
in  size  and  price,  but  excluding  pamphlets, 
was,  according  to  the  London  catalogue, 
19,860,  showing  an  average  of  735  new  books 
per  year,  bemg  an  increase  of  363  per  year 
over  the  last  eleven  years  of  the  previous  cen- 
tm-y.    The  demand  for  new  books,  even  at 
the  very  high  cost  of  those  days,  was  princi- 
pally maintained  by  Reading  Societies  and 
Cii-culating  Libraries.  When  these  new  modes 
of  diffusing  knowledge  were  fii'st  established, 
it  was  predicted  that  they  would  desti-oy  the 
trade  of  publishing.   But  the  Reading  Socie- 
ties and  the  Circulating  Libraries,  by  enabhng 
many  to  read  n'ew  books  at  a  small  expense, 
created  a  much  larger  market  than  the  desires 
of  indiridual  purchasers  for  ephemeral  works 
could  have  formed ;  and  a  very  large  class 
of  books  were  expressly  produced  for  this 
market. 

But  a  much  larger  class  of  book-buyers  had 
sprung  up,  principally  out  of  the  middle  ranks. 
Eor  these  a  new  species  of  literature  had  to 
be  produced,— that  of  books  conveying  ster- 
ling infoi-mation  in  a  popular  fonn,  and  pub- 
lished at  a  vei7  cheap  rate.  In  tho  year  1827 
'Constable's  Miscellany'  led  tho  way  in  this 
novel  attempt;  tUe  Society  for  the  Diffusion 


of  Useful  ICnowledge  commenced  its  opera- 
tions; and  several  pubhshers  of  eminence 
soon  directed  their  capital  into  the  same 
channels.   Subsequently  editions  of  oiu:  gi-eat 
writers  have  been  multiphed  at  very  reason- 
able prices.    This  circumstance  wll  explain 
how  the  number  of  works  pubhshed  of  late 
years  does  not  exhibit  a  propoilionate  m- 
crease  in  the  number  of  volumes.    One  com- 
pact volume  may  now  contain  as  much  matter 
as  three  octavos  of  the  beginning  of  the  cen- 
tury. , ,  , 
The  '  London  Catalogue  of  Books  pubhshed 
in  Great  Britain'  from  1814  to  1846— a  pe- 
riod  of  thirty-three  years —contains  about 
36,500  titles  of  works,  sbemng  an  average  of 
1106  new  books  per  yeai-,  being  an  increase 
of  371  over  the  number  in   the  former 
catalogue. 

The  Catalogue  of  New  Books  for  1849,  ar- 
ranged  from  '  Bent's  Literary  Advertiser,'  ex- 
hibits the  tides  of  above  2000  works— an  enor- 
mous number  for  the  issue  of  one  year,  and 
that  not  particularly  favourable  to  pubhshmg 
enterprise.   In  looking  over  this  catalogue  we 
cannot  help  remarking  that  the  range  of  jjricc 
is  perhaps  more  extreme  than  at  any  former 
period,  from  the  ShiUing  Railway  Tolume  to 
'  the  Eive  Guinea  Illustrated  Book.  Luxm-ious 
and  expensive  books,  for  a  few  pm-cbasers, 
are  not  less  frequent  than  in  times  when  dear 
books  formed  the  greater  portion  of  the  Book 
Trade.      Taking  the  cheap  and  the  dear 
we  find  that  a  single  copy  of  each  of  these 
2000    books     would    amount     to  about 

lOOOZ.  ,       .   ■  f 

But  the  most  remarkable  characteristic  ol 

the  Press  of  this  countiy  is  its  Periodical  Li- 
teratm-e.    The  number  of  weekly  periodical 
zcorks  (not  newspapers)  issued  in  London  on 
Saturday  December  21,  1850,  was  87  ;  in  this 
number  we  include  the  'Atheufeum,'  'Builder,' 
'  Chambers' Jom-nal'  and  'Papers,'  'Church 
of  England  Magazine,' '  EUza  Cook's  Jom-nal, 
'  Dickens's  Household  Words,'  '  Expositor,' 
'  Family  Herald,'  '  Hogg's  Iiista-uctor,'  '  Home 
Circle,'  '  Knight's  Half-Hom's,'  '  Loudon  '  and 
'  Industiy,'   '  Lady's  Companion,'  '  Lamp,_ 
'Lancet,'  '  London  Journal,"  London  Labour, 
'Mechanics'  Magazine,'  '  Punch,'  'Worlaug 
Man's  Friend,'  etc. ;  the  total  issue  of  the  8/ 
is  l'ully400,000weelily,or  upwards  of  20,000,000 

yearly.  .  , 

Of  these  87  weekly  pubhcations  ti>e 
prices  vary,  being  Irf,,  lirf-,  3rf.,  id; 
Id. ;  the  total  retail  value  of  their  sale,  inde- 
pendent of  the  supply  of  them  in  monthly 
parts,  we  assume,  upon  the  authonty  of  an 
experienced  bookseller,  to  bo  2,500/.  per  week 
or  130,000/.  per  annum.    Othei-  authonUea 
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would  set  the  number  higher.  A  minute  ana- 
lysis of  these  "Weekly  Periodicals  is,  to  some 
extent,  satisfactory ;  for  it  shows  that  of  the 
low  publications — including  those  which  may 
be  called  '  Guides  to  Newgate,' — the  number 
sold  is  about  an  eighth  of  the  innoxious  pub- 
lications. 

The  issue  of  monthly  periodical  publications 
from  London  is  unequalled  by  any  similar 
commercial  operation  in  Europe.  287  monthly 
periodical  works  were  sent  out  of  London  on 
the  last  day  of  December,  1850,  to  all  parts 
of  the  United  Kingdom,  the  bulk  of  them  de- 
parting from  Paternoster-row ;  to  which  must 
also  be  added  41  periodical  works  published 
quarterly,  making  a  total  of  328. 

A  wholesale  bookseller,  who  has  been  thirty 
yeai-s  an  attentive  observer  of  the  progress  of 
periodical  literature,  and  has  been  neaiiy  all 
that  time  in  the  midst  of  it  in  Paternoster- 
row,  has  made  a  variety  of  computations  of 
the  worlc  of  the  great  Hterai'y  hive  of  industry 
in  London  on  '  Magazine-day ; '  the  results  of 
his  examinations  are  as  follow: — 

The  total  of  the  new  numbers  of  the 
monthly  and  quarterly  periodical  works  sold 
in  London  on  December  31,  1850,  was  about 
600,000.  The  total  retail  price  of  these  works 
was  38,000/. 

Three  thousand  five  hundred  parcels  were 
despatched  into  the  country  by  the  various 
wholesale  agents  in  London  on .  this  day. 
The  total  returns  of  these  monthly  and  quar- 
terly periodical  works  must  exceed  annually 
1,000,000/.,  the  selling  prices  varying  from  id. 
to  7s.  Qd.  It  must  be  observed  that  the  sale 
on  'Magazine-day'  does  not  by  any  means 
represent  the  total  sale. 

In  addition  to  the  monthly  periodical  works 
issued  through  the  regular  booksellers — '  the 
Trade ' — an  amount  quite  unequalled  at  any 
former  period  is  circulated  throughout  the 
country  by  a  class  of  persons  known  as  '  can- 
vassers.' We  are  induced  to  think  that  the 
annual  retimis  of  such  works  cannot  be  less 
than  150,000/. 

The  number  of  neiuspapers  published  in  the 
United  Kingdom  in  1849  was  C03.  They 
consumed  nearly  79  miUions  of  stamps  at  one 
penny,  besides  halfpenny  stamps  for  supple- 
ments. At  fivepence  each  their  annual  re- 
turns would  be  nearly  1,500,000/. 

We  recapitulate  the  estimated  annual  re- 
turns of  the  commerce  of  the  press :  

1.  New  books  and  reprints — one" 

set  1,000/  „ 

Estimated  average  number  sold  j  ■^'^0,000 
of  each  work  750   


2.  Weeldy  periodicals  . .  ^£1,30,000 
Monthly  periodicals  1,000,000 
Canvassers'  mxmbers  150,000 

  1,280,000 

3.  Newspapers   1,500,000 


^3,530,000 

The  EngUsh  books  exported  in  1849  were 
retm-ned  as  entitled  to  drawback  of  duty  on 
12,000  cwts.— in  value  190,000/. 

The  foreign  books  imported  in  1849  paid  a 
duty  of  7,751/. 

The  writer  of  this  article  considers  that  the 
jpiqicr  duty  enters  into  the  selling  price  of 
books,  &c.,  in  the  following  proportions : — 

1.  New  books — 4  per  cent.      . .  ^£30,000 

2.  Periodicals— 8  per  cent.     . .  102,400 

3.  Newspapers  ;     ..  56,250 

Estimated  total  of  duty  on   

printing  paper  £188,650 


BOOT  AND  SHOE  MANUFACTUEE. 
Scarcely  any  handicraft  emplo3Tiient  engages 
the  attention  of  so  many  persons  in  this 
country  as  boot  and  shoe  making.  From  the 
ai'tist  of  aristocratic  circles  to  the  cobbler  who 
rolls  himself  up  in  a  staU  under  a  pot-house, 
is  a  mde  interval ;  and  this  interval  is  filled 
up  by  numerous  grades.  At  Northampton 
boots  and  shoes  are  made  on  a  very  large 
scale  for  the  London  market;  they  include 
chiefly  the  cheap  varieties  ;  but  at  some  of  the 
recent  Exhibitions  of  Manufactures  the  North- 
ampton boot -makers  have  exliibited  specimens 
of  workmanship  Avhich  are  considered  to  fall 
in  no  way  behind  those  of  London  or  Paris. 
At  Edenbridge  in  Kent,  and  at  other  places, 
the  strong  coarse  'hob-nailed'  shoes  are  made, 
which  are  so  much  worn  by  waggoners  and 
others.  The  London  makers  import  from 
Paris  very  large  quantities  of  hoot  fronts,  which 
when  combined  with  other  pai-ts  of  English 
manufacture,  constitute  many  of  the  '  French 
boots  '  which  now  glitter  in  the  windows. 

Of  the  cu'cumstances  of  the  trade,  so  far  as 
regard  the  relations  between  masters  and 
workmen,  the  most  ample  and  interesting, 
perhaps,  are  those  prepared  a  few  months  ago 
by  Mr.  H.  Mayhew,  for  the  '  Morning  Chron- 
icle.' The  London  work,  and  the  moro 
wretched  features  of  it,  are  at  any  rato  here 
depicted  with  much  vividness. 

The  mechanical  details  of  the  manilfacture 
have  been  well  described  by  Mr.  Devlin ; 
who,  in  his  '  Shoemaker,'  forming  one  of  the 
'  Guides  to  Trade,'  has  contrived  to  throw  a 
general  interest  into  that  which  would  other- 
wise be  merely  technical. 

Of  the  improvements  or  suggested  improve- 
ments recently  introduced  into  the  manufac- 
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ture,  our  patent  records  contain  many  exam- 
ples.   One  inventor  has  suggested  that  the 
difl'erent  parts  of  a  hoot  or  shoe  should  he 
sewn  together  with  wire -thread  instead  of 
hempen  thread.    Another  has  proposed  the 
use  of  revolving  chcular  heels,  which  may  be 
turned  round  in  order  that  every  part  may  re- 
ceive equal  wear.    A  third  proposes  heels  to 
be  made  of  an  iron  rim,  with  the  vacuity  filled 
up  with  gutta  percha.    A  fom-th  has  dkected 
his  attention  to  a  mode  of  introducing  a  layer 
of  gutta  percha  between  the  outer  and  inner 
soles.    A  fifth  has  introduced  elastic  pieces 
into  4he  side  of  the  boot  to  ensure  a  close  fit 
round  the  uistep.    A  sixth  has  invented  a 
simple  apparatus  to  assist  in  '  blocking  '  the 
fronts  of  boots.  With  respect  to  making  boots 
and  shoes  by  machinery,  Sir  M.  I.  Brunei  in- 
vented a  comprehensive  plan,  to  be  adopted 
for  soldiers'  shoes  in  the  time  of  the  war;  but 
it  has  not  acquired  a  permanent  utUity. 

It  has  often  seemed  strange  to  persons  not 
engaged  in  those  trades,  that  boot  and  shoe 
makers  should  adopt  such  a  cramped  attitude 
as  those  to  which  we  see  them  accustomed. 
In  most  cases  of  this  kind  there  is  a  good 
reason  for  the  adoption  of  that  which  has  be- 
come very  general.    But  be  this  as  it  may,  a 
contrivance  was  introduced  a  few  years  ago, 
with  a  view  to  enabling  a  shoe-maker  to  ply 
his  avocation  either  sitting  or  standing,  -with- 
out necessitating  the  stooping  position  which 
appears  to  be  (and  perhaps  is)  so  painful.  Mr. 
Warne,  practically  engaged  in  the  craft,  regis- 
tered the  contrivance  in  qtiestion.  It  consists 
of  a  kind  of  high  stool,  something  like  a  desk 
stool,  covered  with  a  hard  leather  cushion. 
Another  round  cushion  is  placed  upon  the 
lower.  There  is  a  hole  through  both  cushions, 
through  Avhich  a  strap  passes  down  to  an  axle, 
wheel,  and  ratchet  beneath.    A  last  being 
placed  upon  the  upper  cushion,  can  be  in- 
stantly bound  tightly  by  the  strap ;  while  the 
last  and  the  upper  cushion  can  easily  be 
moved  round  horizontally.    A  hinged  seat  is 
attached  to  the  fi-ame.    The  inventor  states 
that  every  operation  of  boot  and  shoe  making 
can  derive  aid  from  this  contrivance. 

Notwithstanding  the  large  number  of  per- 
sons employed  in  these  avocations  in  Eng- 
land, and  the  abundant  supply  of  leather,  there 
is  still  a  considerable  import  of  boots  and 
shoes  from  abroad,  chiefly  France.  In  1840 
these  imports  amounted  to  160,000  pairs  of 
boots  and  shoes,  and  no  less  than  fiiO.OOO 
pairs  of  boot-fronts.  The  clue  to  this  difler- 
ence  is,  that  boot  fronts  pay  a  much  smaller 
import  duty  than  hoots  and  shoes. 

We  may  expect  to  see  a  rich  supply  of  these 
commodities  at  the  forthcoming  ExhibiUr. 


The  boots  of  All  Nations  are  worthy  of  com- 
parison one  mth  another. 

BORAGIC  ACID,  formerly  called  Hom- 
herg's  ne'dativc  sail  and  secMive  sail  of  borax,  is 
a  compound  of  the  elementary  body  boron  and 
oxygen.    It  exists  not  only  in  the  form  of 
horacic  acid,  but  also  in  large  quantity  in  the 
East  Indies,  in  combination  with  soda,  foi-m- 
ing  borax,  or  the  borate  of  soda.  Boracic 
acid  is  ixsually  obtained  from  borax.    It  has 
the  form  of  small,  scaly,  brilliant,  colourless 
crystals,  which  have  a  grealpy  feel.    This  acid 
is  inodorous  ;  its  taste  is  not  strong,  and 
scarcely  at  all  acid.    Dr.  Bowiing  ('  Report 
on  the  Statistics  of  Tuscany')  describes  a  re- 
markable boracic  acid  lagoon,  or  ^system  of 
lagoons,  in  Tuscany.    They  are  spread  over  a 
surface  of  30  square  miles,  and  send  out  dense 
and  stinking  odom-s.     The  peasants  long 
deemed  the  district  an  entrance  to  the  infernal 
regions,  and  regarded  it  with  great  supersti- 
tion.  The  lagoons  are  now  the  property  of  an 
enterprising  manufactm-er,  who  derives  a  con- 
siderable revenue  from  the  horacic  acid  wliich 
he  obtains  from  them. 

Borax,  or  borate  of  soda,  consists  of  boracic 
acid  and  soda.  A  crude  kind  of  borax,  im- 
ported  from  the  East  Indies,  is  called  tincal  ; 
which  is  found  crystallised  on  the  edges  and 
shallows  of  a  brackish  lake.  Tmcal  is  in  the 
form  of  bluish  or  greenish  white  crystals, 
which  are  dissolved  and  reciystalhsed  to  fonn 
■jorax.  Borax  has  an  alkaline  and  sweetish 
taste,  and  effervesces  slowly  in  the  aii-. 

Boracic  Acid  and  Borax  ai-e  lai-gely  employed 
as  a  flux  for  metals,  as  an  aid  in  soldering,  as 
an  ingredient  in  cosmetics,  and  as  a  medicine. 
No  less  than  30,000  cwts.,(chiefly  boracic  acid) 
were  imported  in  1848. 

BORA'SSUS,  a  kind  of  pahu-ti-ee,  which 
grows  all  over  India  both  on  the  continent 
and  in  the  islands,  where  it  is  esteemed  of  the 
greatest  use  on  account  of  theAinous  sap  and 
the  sugar  which  are  extracted  from  it.  ^  The 
mode  of  obtaining  the  sap  of  this  palm  is  by 
crushing  the  young  inflorescence,  and  ampu- 
tating tlie  upper  half;  the  lower  half  is  then 
tied  to  a  leaf-stalli,  and  has  a  vessel,  usually 
of  bamboo,  attached  to  its  end.  The  vessel 
gradually  fills  with  sap,  and  is  removed  everj' 
morning  ;  Avhen  replaced,  a  fresh  slice  is  cut 
from  the  wounded  end  of  the  inflorescence, — 
an  operation  which  is  repeated  daily  luitil  the 
whole  of  the  raceme  is  sUced  away.  In  pro- 
curing the  sugar-,  exactly  the  same  process  is 
followed:  but  the  inside  of  the  receiver  is 
powdered  with  lime,  which  prevents  fermenta- 
tion taking  place:  the  juice  is  afterwai-ds 
boiled  down  and  finally  dried  by  exposm-e  to 
^smcke  in  little  baskets, 
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BOEDEAUX.  This  celebrated  city.'one  of 
the  most  important  in  France,  has  great  faci- 
lities both  for  foreign  and  internal  commerce. 
Wine,  brandy,  and  fruits  ai'e  the  chief  articles 
of  export.  The  Medoc  or  clai-et  wines  ai-e  sent 
chiefly  to  England ;  the  infei'ior  sorts  to  Hol- 
liuid  and  Gennany.  England  was  among  the 
best  customers  for  Medoc  wines  as  far  back  as 
the  time  of  our  Norman  kings.  The  produce 
of  this  famous  district  of  the  Gironde  is  about 
]  05,000  hogsheads  annually.  One  half  of  the 
total  produce  of  the  three  best  vineyards,  viz. 
Chateau  Margaux,  Chateau  Lafitte,  and  Cha- 
teau Latour,  comes  to  England.  Large  quan- 
tities of  -nine  are  also  shipped  to  America ;  but 
this  ti-ade  is  chiefly  in  the  hands  of  Em'opean 
and  American  Spaniards  who  ai'e  settled  at 
Bordeaux.  Other  articles  of  commerce  are, 
all  kinds  of  bread-stuffs,  hemp,  flax,  pitch  and 
tar,  cork,  oil,  salt  provisions,  hai'dwai-e,  metals, 
cotton  yam,  ship  timber,  and  rigging.  Ships 
are  fitted  out  at  Bordeaux  for  the  whale  and 
cod  fisheries.  The  manufactures  of  the  town 
are  jewellery  and  plated  goods,  Unen,  muslin, 
wooUen  stufis,  caUcoes,  hosiery,  gloves,  corks, 
soap,  chemical  products,  musical  instruments, 
&c.  Tlie  town  also  has  several  distilleries, 
sugai'-refineries,  breweries,  gas-works,  glass 
and  china  works,  tobacco-factories,  rope-walks 
and  dockyards.  Colonial  products,  cotton, 
dye-stuffs,  pepper,  hides,  tobacco,  and  rice, 
ai-e  the  principal  imports.  There  is  a  regular 
sen'ice  of  packets  from  Bordeaux  to  the  Ha- 
vanna  and  the  coast  of  Mexico.  The  custom 
duties  paid  at  Bordeaux  amount  to  tlie  large 
sum  of  12,000,000  francs  a  year,— nearly  half 
a  million  sterling. 

BORING.  Whether  the  vertical  cavity  for 
an  Artesian  Well  is  made,  or  the  cavity  of  a 
cannon  formed,  or  the  cavity  of  a  cylinder  or 
barrel  perfected,  or  a  hole  simply  made  in 
wood — the  term  boring  is  equally  applied  to 
all  these  operations. 

Cannon  are  usually  cast  solid,  and  bored  by 
raacbineiy;  and  in  an  accommodated  sense 
the  term  is  applied  to  the  similar  operations 
by  which  musket-barrels,   the  cylinders  of 
-  st^am-engines,  and  other  articles  which  are 
c  originally  made  hollow,  have  their  inner  sur- 
f  faces  turned  to  a  perfectly  smooth  sm-face  and 
e  cylindrical  shape.    The  boring  instruments  of 
t  the  carpenter  consist  of  mvls,  which  are  put 
■into  soft  wood,  with  a  rotatory  motion,  with- 
oiit  removing  or  biinging  away  its  substance  ; 
igimkls  and  aiir/ers,  which  are  supplied  with 
■  cutting  edges,  and  arc  partially  hollowed,  to 
I  allow  of  the  escape  from  the  hole  of  the  de- 
tached particles  of  wood ;  and  bits  of  various 
kinds,  which  also  remove  the  wood,  and  are 
applied  iivith  greater  power  and  precision  by 
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means  of  a  crank-shaped  instrument  called  a 
brace.  Small  holes  in  metals  are  usually 
bored  with  (Irills,  which  ai-e  formed  with 
scraping  rather  than  cutting  edges,  and  are 
used  either  in  a  brace,  a  drill-stock  capable  of 
imparting  an  alternating  rotatory  motion  by 
means  of  a  bow  worked  by  hand,  or  some 
other  contrivance,  or  in  a  lathe,  Boiing  ma- 
chines of  the  lathe  character  are  too  various 
and  complex  to  be  desciibed  here.  Suffice  it 
to  say,  that  the  perfection  to  which  they  have 
been  brought  has  rendered  most  essential  ser- 
vice to  science  and  manufactures,  and  removed 
one  of  the  greatest  difiiculties  experienced  by 
early  improvers  of  the  steam-engine. 

Of  the  various  boring  operations  of  the 
miner,  that  of  boiing  Artesian  wells  is  unques- 
tionably the  most  interesting.  It  is  performed 
with  various  kinds  of  chisels  ov  jumpers,  augei's, 
and  instruments  suitable  for  extracting  the 
detached  fragments,  attached  to  the  lower  end 
of  an  kon  rod  formed  of  many  lengths  screwed 
into  one  another;  these  instruments  are  either 
turned  round,  or  jumped  up  and  down,  or 
worked  with  a  combination  of  these  two  mo- 
tions by  suitable  mechanism,  the  kind  of  tool 
employed,  and  the  mode  of  working,  being  va- 
ried from  time  to  time  as  the  several  strata 
are  met  with.  By  such  means  the  interesting 
works  noticed  in  Artesian  Wells  were  com- 
pleted. 

Beart's  boring  tools,  patented  in  1844,  ai'e 
intended  to  be  used  in  circumstances  where 
the  hole  made  by  the  borer  can  be  kept  con- 
stantly fidl  of  water.  The  borer  itself  is  at- 
tached to  a  hollow  tube  instead  of  a  solid  rod, 
and  acts  as  one  leg  of  a  syphon ;  the  other 
leg  being  an  excavated  channel  prepared  for 
the  pui-pose,  and  kept  full  of  water.  The  ar- 
rangement of  the  several  pai-ts  is  such,  that 
as  fast  as  the  fragments  of  rock  or  soil  are 
loosened  by  the  borer,  they  are  drawn  up  with 
the  water  by  which  they  become  saturated, 
through  the  tube  which  foi-ms  the  stem  or 
vertical  rod  of  the  borer  :  this,  at  least,  is  the 
theory  on  which  the  inventor  has  founded  his 
patent. 

At  the  meeting  of  the  British  Association  in 
1846,  Mr.  Vignolles  communicated  an  account 
of  a  method  of  boring  Artesian  wells,  invented 
by  M.  Fauvel  of  Perpignan.  M.  Fauvel  had 
observed  that  in  several  cases  of  success  in 
boring  for  water  with  solid  iron  rods,  so  soon  as 
the  spring  was  tapped  all  the  triturated  parti- 
cles were  brought  up  without  the  use  of  the 
auger.  He  inferred  that  if  the  boring  could 
bo  effected  by  a  boUow  tube  about  two  inches 
less  in  diameter  than  the  width  of  the  auger, 
communicating  with  an  injecting  force-pumii 
by  a  flexible  tube  from  the  surface,  a  result 
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would  follow  similar  to  that  which  resulted 
from  the  natural  power  of  the  rising  column 
of  water.  Having  tested  the  hypothesis,  he 
found  that  the  Avell  could  he  hored  in  much 
less  time  than  hy  the  former  method.  The 
plan  has  since  heen  largely  adopted,  in  some 
cases  to  very  great  depths. 

An  attempt  was  made  hy  Mr.  Gard,  of  Cal- 
stock,  in  1848,  to  produce  an  improved  hormg 
machine,  to  effect  in  another  way  the  ohjects 
intended  hy  Mr.  Beart  in  England,  and  M. 
FaUvel  in  France.    His  boring  machme  con- 
sists of  a  hollow  cylinder  to  the  bottom  of 
Which  the  boring-hit  is  attached  in  a  pecuhar 
way ;  and  as  the  rock  or  earth  is  bored,  the 
fragments  force  themselves  up  into  the  cylin- 
der, where  they  are  retained  by  a  valve.  The 
cylinder  does  not  reach  to  the  top  of  the  bore, 
but  jfequires  to  be  raised  when  full,  m  order 
that  it  may  be  emptied ;  it  however  will  con- 
tarn  so  large  a  quantity,  that  the  necessity  of 
Raising  it  mil  occur  much  less  frequently  than 
under  the  usual  system.    Instead  of  joining 
successive  lengths  of  rod  to  the  boring  tool, 
the  latter  is  1-aised  and  lowered  by  a  chain. 

At  a  meeting  of  the  CornwaU  Polytechnic 
Society,  a  few  years  ago,  Mr.  Prideaux  pro- 
posed the  adoption  of  a  chemical  means  of 
facilitating  the  process  of  boring.  He  found 
that  a  stream  of  hydro-oxygen  gas  apphed  to 
a  piece  of  granite  stone  produced  heat ;  and 
that  on  the  apphcation  of  cold  water  the  stone 
became  soft,  and  yielded  to  the  tool.  Oxygen 
might  be  superseded  by  common  ah'  from  a 
pair  of  double  bellows  ;  and  common  coal-gas 
might  be  used  instead  of  hydrogen. 

A  very  instructive  illustration  of  the  appa- 
ratus employed  in  well-boring  may  be  studied 
at  the  Museum  of  Economic  Geology. 

BOENEO  is  liltely,  at  some  futm-e  time,  to 
become  an  important  commercial  emporium- 
When  the  Dutch  made  an  exploratory  Expe- 
dition into  the  island  in  1823,  they  foiuid  it 
rich  in  many  materials  of  manufactm-es  ;  and 
since  Sbr  James  Brooke  has  acquured  power  in 
those  regions,  the  natural  riches  have  become 
still  further  known.    Diamonds,  gold,  anti- 
mony, tin,  iron,  copper,  lead,  and  coal,  are  all 
known  to  exist  in  Borneo  or  its  neighbouring 
island  Labuan ;  and  the  vegetable  produce  is 
also  rich  and  varied.   If  the  time  should  ar- 
rive (and  we  may  hope  it  is  not  far  distant) 
when  Australia  will  be  placed  in  steam  cornmu- 
nication  with  India  and  Clrina,  Borneo  will  be 
in  the  route,  and  the  commmercial  advantages 
of  the  island  will  become  developed. 

BORON  is  an  elementary  body,  and  one  of 
the  constituents  of  boracic  acid,  oxygen  being 
the  other.  This  substance  was  first  obtained 
by  Davy  in  1807.    It  is  always  procured 


either  from  boracic  fecid  or  froln  one  of  its 
salts. 

Boron  is  a  powder  of  a  deep  brown  colour 
Vfith  a  shade  of  green.  It  is  devoid  of  smell 
and  taste.  It  is  not  altered  by  exposure  to 
the  au-  or  to  oxygen  gas  at  the  usual  tempera- 
tures ;  but  when  heated  to  about  600°  it  ab- 
sorbs oxygen,  and  burning  with  considerable 
briUiancy  it  is  converted  into  boracic  acid.  It 
combines  -with  most  of  the  elementary  bodies 
and  forms  compounds  which  are  noticed  tmder 
the  names  of  those  bodies. 

Minerals  containing  boron  or  any  of  its 
compounds  as  an  essential  component  part 
are  comparatively  few  in  number,  and  only 
found  in  a  few  spots.  They  comprise  sasso- 
line,  or  native  boracic  acid  ;  borax,  or  borate  f. 
of  soda ;  boracite,  or  borate  of  magnesia  ;  da  - 
thohte,  or  borate  and  sihcate  of  hme  ;  botry- 
olite  ;  axinite  ;  and  tom-mahne.  The  presence 
of  boron  in  any  mineral  may  be  readily  de- 
tected with  the  blow-pipe,  owuig  to  the  beau- 
tifid  green  tint  communicated  to  the  flame  by 
the  boracic  acid. 

BOSNIA,  one  of  the  provinces  of  Turkey, 
has  a  fan:  amount  of  natural  produce,  if  the 
industry  of  the  inhabitants  would  do  it  and 
themselves  justice.  Gold,  silver,  hon,  quick- 
silver, lead,  and  coal,  are  knoAvn  to  exist  m 
many  districts  :  some  of  the  mines  are  mdeed 
rich,  but  are  pooriy  worked.  Among  the 
articles  manufactured  are  leather,  coarse 
wooUens,  worsted  coverlets,  cannon  balls, 
saltpetre,  gunpowder,  hon  wai-e,  and  weapons ; 
but  the  extent  of  the  manufactm-es  is  very 
limited. 

The  exports  comprise  wool,  honey,  wax, 
goats'  hair,  hides,  morocco  and  other  leather, 
timber  and  other  ai-ticles  of  wood,  worsted 
coverlids,  &c.,  horses,  homed  cattle,  sheep, 
goats,  SArine,  poulti-y,  diied  fish,  pitch,  and 
other  domestic  produce  :  and  the  uuports 
consist  of  hneus,  woollens,  silks,  cotton  goods, 
glass-ware,  flax,  steel-ware,  tin,  lead,  copper, 
and  iron-wares,  indigo,  colonial  produce,  &c. 

BOSTON  is  the  chief  port  of  Lincolnshire, 
and  a  place  of  considerable  trade.  The 
foreign  trade  is  chiefly  with  the  Baltic,  whence 
are  imported  hemp,  iron,  timber,  tai-,  and 
other  commodities.  The  chief  exports  con- 
sist of  corn,  particularly  oats,  large  cargoes  of 
which  ai-e  sent  to  London.  The  gi-oss  receipts 
of  customs  in  1847  amounted  to  40,555/.  The 
vessels  registered  at  the  port  in  1S49  wei-e 
15!) :  and  the  ships  which  entered  and  cleared 
the  port  amounted  in  number,  in  that  year, 
to  1  833.  The  manufactures  cained  on 
within  and  around  the  town  consist  chiefly 
of  ships,  sails,  canvas,  sacking,  iron  and  brass 
work,  cooperage,  ropes  and  cordage,  leather. 
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hats,  bricks,  whiting ;  there  are  alsd  breweries 
and  malt-honses. 

BOSTON,  in  the  United  States;  is  oriB  of 
the  most  important  commercial  cities  in  the 
republic.  Several  lai-ge  steam-vessels  form  a 
regular  line  of  communication  between  Bos- 
ton and  Great  Britain,  stopping  at  Hahfax, 
ixnd  performing  their  voyages  in  11  to  13  days ; 
they  stai-t  once  a  fortnight  from  Liverpool. 
Other  lines  of  steam-packets  comniunicate 
\vith  every  port  of  importance  in  the  United 
States.  The  foreign  commerce  is  very  large, 
amounting  to  six  or  seven  millions  sterling 
annually,  and  employing  a  vast  ilumber  of  fine 
\  essels.  The  tnanufactm-esi  too,  ai-e  important ; 
but  Boston  is  a  ti'ading  rather  thaii  a  maiiu- 
facturing  city. 

BOTANY.  It  scarcely  heeds  td  be  observed 
that,  though  botany  as  a  science  cannot  be 
treated  in  this  work,  a  knowledge  of  it  is 
most  important  to  the  arts  and  mahtifactures  : 
everj'  increase  in  otir  knowledge  of  the  princi- 
ples whicb  govern  the  vegetable  Mngdoin, 
increases  our  store  of  materials  for  industrial 
pursuits. 

BOTHNM.  This  frigid  region  of  Sweden 
and  Kussia  cannot  be  expected  to  yield  many 
materials  of  industry.  Eye  is  the  principal 
grain  cultivated,  and  jiotatoes  ai'e  largely 
grown.  Butter  and  hides,  wbicb  ai'e  the  jpiin- 
cipal  ai'ticles  of  export,  are  sent  to  Stockholin. 
The  Laplanders  bave  considerable  herds  of 
reindeer,  and  Uve  upon  their  flesh  and  other 
produce.  Fish  is  very  abundant.  The  forests 
yield  abundance  of  timber,  including  birch, 
pine,  fir,  alder,  and  aspen.  Some  of  the  trees 
jdeld  tar  and  pitch. 

B6TTICHER  WARE.  Au  the  Collectors 
of  old  china  are  glad  to  obtaih  specimens  of 
Bbtticber  ware.  Botticher  was  a  chemist  arid 
druggist  in  Saxony,  who  after  failing  in  various 
attempts  at  alchemy,  tried  the  much  more 
rational  art  of  potteiy.  He  produced,  in  1703, 
&  kind  of  red-stone  ware  ;  and  in  1709  he 
succeeded  in  maldhg  a  beautiful  white  porce- 
lain— the  first  European  example  of  that  which 
had  before  been  Hmited  to  China.  He  found 
that  the  proper  materials  were  procurable  in 
Saxony ;  and  he  established  the  famous  ma- 
nufactory at  Meissena,  which  has  since  pro- 
duced the  well-known  Dresden  china. 

The  Bbtticber  ware  which  finds  a  place  in 
our  cabinets  of  rarities,  and  of  which  many 
specimens  were  to  be  seen  at  the  Mediteval 
Exhibition  of  1850,  is  generally  a  kind  of 
brown  or  reddish  brown  pottery,  polished  in  a 
lathe,  and  covered  with  a  black  or  iron  varnish, 
enriched  with  painting  and  gilding,  but  not 
fixed  by  fire. 
BOTTLES,  GLASS.  The  curiong  mode  of 


rhaking  glass  bottles  is  briefly  described  in  a 
later  article  [Glass].  We  will  here  merely 
stJttfe  that  the  making  of  bottles  is  one  of  the 
most  extensive  departments  of  the  glius 
manufactui'e  in  this  country.  Besides  the 
immense  quantity  used  for  home  purposes, 
no  less  than  233,108  cwts.  of  glass  bottles 
were  exported  in  1849. 

BOTTOMRY,  as  a  contract  in  commercial 
transactions,  is  a  pledge  of  the  ship  as  a 
security  of  the  repayment  of  money  advanced  to 
an  owner  for  the  pmpose  of  enabling  bim  to 
Cany  oh  the  voyage.  This  contract  is  usually 
in  the  form  of  a  bond,  called  a  Bottomiy 
Bond,  and  the  condition  is  that,  if  the  ship  be 
lost  oh  the  voyage,  the  lender  loses  the  whole 
of  Ms  money  ;  but,  if  the  ship  and  tackle 
reach  the  destined  port,  they  become  imme- 
diately liable,  as  well  as  the  person  of  the 
borrower,  for  the  money  lent,  and  also  the 
premium  or  interest  agreed  to  be  paid  upon 
the  loan. 

BOUCHES-DU-RHONE.     This  depart- 
ment of  France  is  chiefly  deserving  of  a  word 
of  mention  here  on  account  of  its  wine  pro- 
duce.  Nearly  100,000  acres  are  devoted  to 
vineyards.    In  1846  the  quantity  of  wine  pro- 
duced  in    the    department    amounted  to 
13,750,000  gallons,  about  one-half  of  which 
was  used  for  home  consumption,  and  the  re- 
mainder fexported  or  converted  into  brandy. 
The  white  wines  Of  Cassis  and  Ciotat,  the  red 
wines  of  Seon  and  St.  Louis,  and  those  of 
Chateau-Regnard  and  Saintes-Maries  are  the 
most  esteemed  sorts.    The  number  of  Mul- 
berry-trees for  the  production  of  silk  exceeds 
a  milhftn.    The  olive  is  extensively  cultivated, 
and  the  oils  of  this  department  are  the  best 
in  France.    The  manufacturing  industry  of 
the  department,  too,  is  great.    The  most  im- 
portant products  are  brandy,  soap,  vinegar, 
Soda,  chemical  products,  broad  cloth,  leather, 
bats,  and  perfmnes.    There  are  several  sugar 
refineries,  glass-works,  tile  and  brick-fields, 
siUc,  cotton,  and  tobacco  factories,  a,nd  im- 
portant salt-works  along  the  coast  and  on  the 
several  lagunes.    The  commerce  of  the  de- 
partment is  very  active  with  all  the  southern 
departments,  with  the  Levant,  the  coasts  of 
Africa  and  Spain,  and  the  West  Indies.  The 
exports  consist  of  the  industrial  products 
named,  and  dried  friiits,  cork,  and  colonial 
produce.   Mines  of  coal,  marble,  slate,  plaster 
of  Paris,  chalk,  alabaster,  and  potters'  clay, 
are  successfully  worked.  Iron  and  lead-mines 
have  been  discovered,  but  they  are  networked. 
The  chief  commercial  town  is  noticed  else- 
where. [Makseille.] 

BOULOGNE,  in  a  commercial  pointof  view, 
is  gradually  becoming  an  important  place.  The 


415 


BOULTON,  MATTHEW. 


BRADFOED. 


410 


connection  by  railway  of  Boiilogne  witli  Paris, 
and  of  Folkestone  with  London,  has  given  rise 
to  a  laxge  passenger-transit  through  Boulogne ; 
and  goods-traffic  is  now  beginning  to  follow 
the  same  route.  The  trade  of  the  town  is 
considerable.  The  herring  and  mackerel 
fisheries  call  into  employment  a  considerable 
capital,  and  several  vessels  are  fitted  out  for 
the  Newfoundland  cod  &sherj.  Coai'se  wool- 
lens, sailcloths,  pottery,  nets,  and  tulles,  are 
manufactured.  There  are  also  a  Hnen-yaxn 
factory  which  contains  3,000  spindks,  glass- 
bottle  works,  rope-walks,  gin  distilleries,  sugar 
refineries,  tan-yards,  tile  and  brick  works. 

BOULTON,  MATTHEW,  has  left  a  name 
which  will  hve  in  all  records  of  mechanical 
art.    He  was  born  in  1728,  at  Birmuigham, 
where  his  father  carried  on  the  business  of  a 
hai-dwareman.    He  received  an  ordinary  edu- 
cation, and  also   acquired   a  knowledge  of 
drawing  and  mathematics.    The  death  of  his 
father  left  him  hi  possession  of  considerable 
property;  and,  in  order  to  extend  his  com- 
mercial operations,  he  purchased,  about  1762, 
a  lease  of  Soho,  near  Handsworfe,  two  miles 
from  Birmmgham.     In  1769  Mr.  Boulton 
having  entered  into  communication  mth  Watt, 
who  had  obtamed  a  patent  for  some  improve- 
ments in  the  steam-engine.  Watt  was  induced 
to  settle  at  Soho;  and  on  his  entering  into 
partnersliip  with  Mr.  Boulton,  the  Soho  works 
soon  became  famous  for  their  excellent  en- 
gines.   The  manufacture  of  plated  wai-es,  of 
works  in  bronze  and  or  molii,  such  as  vases, 
candelabra,  and  other   ornamental  aa-ticles, 
was  successively  introduced  at  Soho.  Artists 
and  men  of  taste  were  wannly  encouraged, 
and  their  talents  called  forth  by  Mr.  Boulton's 
hberal  spirit.  Boulton  expended  about  47,000/. 
in  the  course  of  experiments  on  the  steam- 
engine,  before  Watt  perfected  the  construction 
and  occasioned  any  return  of  profit.  Mr. 
Boulton  died  in  1809. 

BOURGEOIS,  SIR  FRANCIS,  is  notice- 
able here  as  the  bequeather  of  the  Bourgeois 
collection  to  the  custody  of  Dulwich  college, 
for  the  use  of  the  public.  Tlie  collection  ivas 
fonned  by  Noel  Desenfans,  an  eminent  pic- 
ture-dealer, who  left  it  to  Sir  Francis.  He  at 
his  death,  left  it  to  the  widoAv  of  his  friend, 
with  the  greater  part  of  his  property,  for  hfe; 
bequeathing  2,000/.  to  Dulwich  college  for  the 
piu-pose  of  buildmg  a  galleiy  for  the  pictures, 
the  reversion  of  which  they  were  to  have. 
The  Dulwich  Gallery,  as  it  is  generally  termed, 
comprises  upwards  of  300  pictm-es. 

BOW,  an  instrument  used  in  producing 
the  sounds  from  violins,  &c.  It  consists  of 
a  stick[of  ]5razil  wood,  80  or  100  horse  hairs, 
and  a  nut  to  tighten  these  Imirs  in  the  bow 


The  viohn  bow  was  very  short  in  Corclli's 
time,  but  gradually  increased  in  length,  tUl 
Viotti  fixed  it  at  28  inches.  The  viohncello 
bow  is  larger  and  stronger.  That  for  the 
double-bass  is  short  and  strong,  and  the  stick 
is  bent,  forming  something  hke  the  segment 
of  a  circle,  of  which  the  hairs  when  stretched 
are  the  chord. 

BOWS.  The  common  bow  and  arrow  have 
been  known  as  weapons  of  offence  in  almost 
every  countiy.  Among  the  ancients  the  bows 
were  made  from  reeds,  the  spath  of  the  palm, 
and  various  kinds  of  elastic  and  tough  wood  ; 
while  the  aiTOWs,  made  of  reeds  or  hght  wood, 
were  often  pointed  at  the  ends  Avith  sharp 
stone  instead  of  iron.  At  the  present  day  the 
bow  and  arrow-makers  have  an  extensive 
choice  of  materials,  as  well  for  the  bow  and 
the  aiTOW  as  for  the  string.  The  cross-bow 
has  been  noticed  elsewhere.  [Arbalest.] 

BOX-WOOD.  This  remarkably  close- 
grained  wood  is  the  produce  of  the  Buxus 
genus  of  trees.  The  Buxus  Sempervirens  is 
the  species  which  yields  this  valuable  wood. 
It  is  a  small  tree  common  to  the  south  of 
Em-ope ;  but  m  England  it  is  only  found  on 
warm  chalky  hills,  such  as  Boxhill  in  Surrey. 
England  is  supphed  with  box-wood  chiefly 
from  Turkey ;  while  France  receives  her  supply 
mainly  from  Spain.  In  1815  there  were  box- 
trees  cut  down  on  Boxhill  which  produced 
10,000/.  For  the  tm-ner,  the  mathematical 
mstrument-maker,  the  carver,  and  especially 
for  the  uses  of  the  wood-engraver,  box-wood 
is  extremely  valuable.  The  French  employ 
it  for  maldng  coat-buttons. 

At  the  Mediaeval  Exhibition  of  1850  oppor- 
tunity was  aftbrded  for  witnessing  the  exqm- 
site  skiU  of  some  of  the  old  carvei-s  m  box- 
wood. _  ... 

BRABANT.  The  chief  features  which 
render  Brabant  interesting,  in  an  industiial 
point  of  ^iew,  are  briefly  noticed  under  Bel- 
gium ;  Brussels  ;  Netherlands. 

BRADFORD.  It  is  curious  that  both  ot  the 
well-known  towns  of  Bradford  owe  their  im- 
portance to  the  woollen  manufactm-e.  brad- 
ford  in  Wiltshire  has  for  many  centunes  been 
noted  for  its  fine  broad-cloths,  which  have  at 
all  times  fonned  its  piincipal  manufacture. 
'  The  touue  of  Bradford  stondith  by  clooth 
making,'  Leland  said  three  centuries  ago;  and 
this  is  still  true.  . 

Bradford,  in  the  W^est  Ridmg,  is  how- 
ever the  greater  town  of  the  two  ;  for  its  recent 
progress  in  wenltii  and  imporiance  has  been 
astonishingly  rapid.  The  chief  manufactiu-e 
of  Bradford  and  the  neighbourhood  is  ol 
worsted  stufls.  The  spinning  of  worsted  yarn 
employs  many  thousands  of  workpeople,  m 
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some  of  tbe  lai-gest  mills  of  Yorkshii-e,  and 
the  stufls  are  woven  from  the  yarn.  Woollen 
vixrn  for  the  manufacture  of  cloths,  broad  and 
narrow,  is  also  spun  and  woven  at  Bradford  in 
considerable  quantities  ;  but  the  worsted  ma- 
juifacture  is  the  staple  employment  of  the 
place,  Leeds  and  its  dependencies  being  the 
more  immediate  seat  of  the  woollen  manufac- 
ture. The  piece  hall,  which  is  the  mai-t  for 
stuff  goods,  is  1-U  feet  long  by  30  feet  broad, 
and  has  a  lower  and  an  upper  chamber.  The 
business  which  is  transacted  in  the  piece  haU 
at  the  Thursday's  market  is  very  great,  and 
forms  one  of  the  most  animated  commercial 
scenes  in  the  kingdom.  Many  proprietors  of 
worsted  mills  supply  the  small  manufacturers 
with  yam,  besides  employing  a  great  number 
of  looms  themselves.  Machinery,  worked  by 
steam,  has  almost  superseded  manual  labour 
in  the  stuff  manufacture,  the  wea^dng  being 
now  generally  done  by  power-looms.  The 
stuffs  manufactui-ed  in  Bradford  are  chiefly 
dyed  in  Leeds,  the  proprietors  of  the  dye- 
houses  being  among  the  largest  purchasers  in 
the  Bradford  market.  It  is  however  under- 
stood that  at  the  j)resent  time  (1851  j  Brad- 
ford is  rapidly  rising  at  the  expense  of  Leeds, 
ilany  of  the  woollen  and  wool  merchants 
have  lately  left  Leeds,  and  opened  warehouses 
in  Bradford.  Several  of  the  large  fii-ms  of 
Manchester  and  Huddersfield  have  also  re- 
cently opened  warehouses  in  this  flourisliing 
town.  Several  new  worsted  miUs  have  been 
erected  between  1846  and  1850,  and  others 
ai-e  now  in  com'se  of  erection.  The  central 
situation  of  Bradford,  with  reference  to  the 
other  clothing  towns,  has  probably  been  a 
chief  cause  of  this  recent  advancement. 

The  iron  trade  has  long  fiomished  in  the 
I  neighbom-hood  of  Bradford ;  indeed  it  is  sup- 
I  posed  that  the  Romans  worked  iron  mines 
r  near  this  spot.  There  is  an  abundant  supply 
'  of  iron-ore  and  coal,  both  of  excellent  quality ; 
and  the  well-known  u-onworks  at  Bowling  and 
I  Low  Moor  are  only  a  short  distance  from 
1  Bradford.  At  these  foundries  some  of  the 
most  ponderous  works  in  cast-iron  are  exe- 
cuted. Vast  numbers  of  workmen  are  em- 
I  ployed  in  different  departments  of  the  esta- 
I  lalishments — from  the  raising  of  the  ore  and 
(  coal,  to  the  various  marketable  states  of  the 
I  metal.  These  ironworks  have  the  reputation 
i  of  being  canned  on  with  great  skill ;  the  im- 
1  provemcnts  of  modern  times  having  been  suc- 
I  cessfully  introduced  in  the  different  branches 
<  of  the  manufacture. 

The  principal  merchants  and  manufacturers 
i  in  the  trades  of  Bradford  arc  wool-staplcrs, 
'  wool-combers,  worsted-spinnners  and  manu- 
I  facturers,  worsted-stuff  manufacturers,  and 


woollen-cloth  manufacturers.  Several  of  the 
trades  which  arc  carried  on  are  dependent 
upon  the  woollen  and  worsted  trade ;  among 
them  are  the  manufactures  for  combs,  shut- 
tles, and  machinery. 

Bradford  is  preparing  with  much  vigour  to 
take  pai't  in  the  Industrial  Exhibition  of 
1851.  The  manufacturers  require  2,000 
square  feet  of  space  for  their  appropriation  ; 
and  they  have  appointed  a  committee  by  whom 
the  articles  to  be  exliibited  ai-e  grouped  in  five 
classes  :  viz.,  worsted  stuffs,  cotton  stuffs,  iron, 
machinery,  and  miscellaneous.  One  inde- 
fatigable weaver,  it  is  said,  has  woven  the 
four  Gospels  on  cloth,  to  exhibit  as  a  speci- 
men of  his  skill. 

BRAKE,  or  BREAK.  This  name  is  given 
by  machinists  to  a  contrivance  for  retarding 
or  arresting  motion,  by  creating  an  amount  of 
friction  too  gi-eat  for  the  moving  power,  or  for 
the  momentum  of  the  machine,  in  cases  where 
the  moving  power  is  suspended,  to  overcome. 
Brakes  generally  consist  of  blocks  of  wood  so 
connected  mtli  a  system  of  levers  or  screws 
that  they  may  be  pressed  firmly  against  the 
periphery  of  a  wheel  mounted  upon  the  maia 
axle  of  the  machine;  but  in  some  cases,  in 
stead  of  a  block  of  wood,  a  strap  or  belt  of 
iron,  of  sufficient  length  to  embrace  one-half 
of  the  periphery  of  the  brake-wheel,  or  a  series 
of  small  blocks  of  wood  attached  to  the  con- 
cave surface  of  such  a  sti'ap  is  used. 

Among  the  many  contrivances  for  attaining 
safety  in  railway  travelling,  self-acting  brakes 
have  been  devised,  which  would  begin  to  act 
as  soon  as  the  buffers  of  two  adjacent  can'iages 
were  pressed  together,  and  would  arrest  the 
revolution  of  the  wheels  with  a  force  directly 
proportionate  to  the  force  with  which  the  car- 
riages ran  together;  but  it  is  doubtful  whether 
the  inconvenience  of  such  an  apparatus  under 
certain  circumstances  would  not  more  than 
counterbalance  the  anticipated  advantages. 
It  is  however  a  fair  field  for  invention,  and 
many  patents  have  recently  been  obtained  in 
relation  to  this  matter. 

BRAMAH,  JOSEPH,  occupies  a  distin- 
guished rank  as  the  maker  of  delicate  pieces 
of  mechanism.  He  was  bom  in  1749.  He 
established  himself  as  a  cabinet-raalcer  in 
London,  and  afterwards  obtained  celebrity  as 
the  inventor  of  important  improvements  in 
water-closets,  and  of  an  ingenious  lock,  which 
yet  maintains  its  character  as  one  of  the  most 
inviolable  ever  contrived.  [Lock.]  This  in- 
vention was  patented  in  178-1.  He  also  con- 
trived improvements  in  water-cocks,  pumps, 
and  fire-engines,  and  in  17!)()  patented  the  in- 
valuable machine  known  as  the  Bramah  press, 
or  hydraulic  press.   Among  bis  other  iuven- 
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tions  were  the  beer-machine,  commonly  used 
in  taverns  for  cU'awing  beer  in  the  bar  from 
barrels  deposited  in  the  cellar;  improved 
planing-machinery ;  paper-making  machinery ; 
an  instrument  for  making  quiU-pen  nibs ;  and 
the  beautiful  contrivance  [Bank-note  Ma- 
chinery] by  which  bank  notes  are  numbered 
with  a  regular  succession  of  numbers,  without 
the  possibility  of  twice  producing  the  same 
number.  By  the  introduction  of  this  last- 
named  machine  into  the  Bank  of  England  the 
labour  of  lOO  clerks  out  of  120  was  dispensed 
with.    Bramah  died  in  1814. 

BEAMAH'S  PEESS.  [Hydraulics.] 
BEANDENBUEG,  a  province  of  Prussia, 
possesses  considerable  manufactures  in  many 
of  the  towns.  The  first  manufactures  were  esta- 
bhshed  by  the  Huguenot  refugees,  who  received 
cordial  assistance  from  the  government,  and 
were  liberally  seconded  by  it  ill  their  outset. 
The  woollen  mariufactures,  which  are  the  most 
important,  are  established  in  most  of  the 
towns ;  those  for  the  finer  sorts  of  goods  are 
at  Luckenwalde,  Ziilhchati,  Kottbus,  and 
Guben ;  kerseymeres  and  merino  cloths  are 
made  in  Berlin,  where  wooUen  yams  are  spun 
on  a  large  scale  by  steam-machinery.  The 
ihanufactm-es  of  linens,  chiefly  of  the  middUng 
and  coarser  sorts,  is  extensively  caiTied  on  in 
the  Lusatian  districts  and  the  circle  of  Erank- 
fort.  Tanneries,  paper-mills,  sugar-refineries, 
and  manufactures  of  tobacco,  glass,  porcelain, 
earthenware,  iron,  steel,  copper  and  gunpow- 
der, are  among  the  industrial  estabhshments 
of  the  province.  The  Berlin  iron  ornaments 
have  become  particularly  celebrated. 

BEANDY.    This  weU  known  hquid  is  -the 
alcohoUc  or  spirituous  portion  of  wine,  sepa- 
rated from  tiie  aqueous  part,  the  colouring 
matter,  (fee,  by  distillation.    The  Avord  is  of 
German  origin,  and  in  its   German  form, 
hraiUwein,  signifies  burnt  wine,  or  wine  that 
has  undergone  the  action  of  fire.  Bratidies, 
however,  have  been  made  from  potatoes,  car- 
rots, beet  root,  pears,  and  other  vegetable 
substances  ;  but  they  are  all  inferior  to  true 
brandy.    Brandy  is  prepared  in  most  wine 
countries,  but  that  of  France  is  the  most 
esteemed.    It  is  procured  fiot  only  by  distil- 
ling the  wine  itself,  but  also  by  fermenting 
and  distilling  the  marc  or  residue  of  the  pres- 
sings of  the  grape.    It  is  procm-ed  indifier- 
ently  from  red  or  white  wine ;  and  dilierent 
wines  yield  very  different  proportions  of  it, 
the  strongest  of  course  giving  the  largest 
quantity.    Brandy  obtained  from  marc  has  a 
more   acrid  flavour    than  that  from  wine, 
which  appears  to  be  occasioned  by  an  oil  con  - 
tamed  in  the  skin  of  tlic  grape,  which  when 
separated  proves  so  acrid  that  a  single  drop 


would  deteriorate  several  gallons  of  good 
brandy.  The  celebrated  brandy  of  Cognac, 
a  to-\vn  in  the  department  of  Chai-ente,  and 
that  brought  from  Andraye,  seem  to  owe  then- 
excellence  to  being  made  from  white  wine,  so 
fei-mented  as  not  to  be  impregnated  Avith  this 
oil.  Like  other  spirit,  brandy  is  colourless 
when  recently  distilled.  By  mere  keeping 
however,  owing  probably  to  some  change  in 
the  soluble  matter  contained  in  it,  it  acquires 
a  slight  colom-,  which  is  much  increased  by 
keeping  in  casks,  and  is  made  of  the  required 
intensity  by  the  addition  of  burnt  sugar,  or 
other  coloiu-ing  matter. 

The  production  of  brandy,  so  far  as  obtain- 
ing the  alcohohc  piinciple  is  concerned,  is 
described  under  Distillation. 

Although  brandy  drinkers  despise  or  afl"ect 
to  despise  patent  or  British  brandy,  yet  it  is  a 
question  whether  this  may  not  be  quite  as 
pure  and  strong  as  much  that  goes  by  the 
name  of  foreign  brandy.  So  enormous  is  the 
duty  paid  on  foreign  braudy,  that  the  French 
manufacturers  are  induced  to  streugtheu  it 
artificially  by  spurits  of  Avine,  and  the  Enghsh 
dealers  to  increase  its  bulk  by  water  and  other 
additions.  Foreign  brandy  ought  to  be  a 
httle  '  over  proof;'  hut  it  is  frequently  12  to 
15  degrees  beloAV  proof.  Dr.  Normandy,  m 
his  recent  work  on  adulteration,  has  tbe 
following  remarks  on  the  worst  or  really  fi-au- 
dulent  brandy  : — 

'  Brandy,  when  newly  distilled,  is  white,  but 
that  met  with  in  commerce  is  always  of  a 
yellowish,  brown,  or  dark  broAvn  colour,  which 
is  due  to  the  presence  of  some  extractive 
matter,  and  of  tannic  acid,  which  it  has  dis- 
solved from  the  oak  casks  in  which  it  has 
been  kept  for  a  long  time.  But  m  order  to 
simulate  this  colour  of  genuine  brandy,  the 
brandy  of  commerce  is  nothing  else  than  new 
brandy  or  alcohol,  at  once  converted  apparently 
into  Old  brandy  by  means  of  cai-amel,  or 
burnt  sugar.' 

British  brandy,  for  which  patents  have  been 
obtained  by  many  EngUsh  distillers,  is  the 
result  of  numerous  attempts  to  produce,  from 
malt-spirit,  a  Hquor  tbat  shall  bear  much 
resemblance  to  foreign  brandy.  The  best  malt- 
spirit  is  the  basis  of  all  the  British  brandies ; 
and  the  flavour,  colour,  and  degree  of  strength, 
are  brought  about  by  the  addition  of  some 
among  the  following  long  list  of  ingredients : 
water,  red  tartar,  acetic  ether,  French  Aincgar, 
French  plums,  A\Tine-bottoms,  tincture  of  ca- 
techu, oak  shavings,  bitter  almonds,  burnt 
sugar,  tincture  of  vanilla,  oil  of  cassia,  rum, 
&c.  :  each  manufacturer  having  a  favourit^e 
recipe  of  his  ora.  It  is  said  that  where  black 
tea  is  cheap,  as  in  America,  it  is  often  employed 
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1  give  an  imitative  brandy-roughness  to 
oloitred  spiiits. 

Whatever  may  be  the  quantity  of  imitative 
randy  made  in  England,  the  importation  of 
>reign  brandy  still  continues  very  large.  In 
-19  it  amounted  to  no  less  than  4,480,306 

illous. 

Brandy  is  £in  ingredient  in  a  large  number 
'  cordials  and  hqueiu's ;  such  as  cherry- 
randy,  caiTaway  brandy,  lemon  brandy, 
range  brandy,  peach  brandy,  raspberry  brandy, 
lid  the  Uke.  They  all  bear  a  family  resem- 
ilance  in  so  far  as  they  consist  of  brandy, 
lavoiured  by  the  fruits  or  seeds  whose  name 
hey  bear,  sweetened  Avith  sugar,  and  rendered 
ragi'ant  vdth  spices. 

BEASS.    This  veiy  valuable  metal  is  an 
Uoy  of  copper  and  zinc,  which,  from  the  re- 
lotest  antiquity,  has  been  extensively  appUed 
>  useful  and  ornamental  purposes.    It  was 
aade  long  before  zinc  was  obtained  in  its 
netalhc  form,  by  exposing  grain  or  bean 
■'.opper,  which  was  produced  by  pouring  melted 
opper  into  water,  or  copper  chppings,  to  great 
leat  in  crucibles  with  calcined  and  powdered 
alamine,  a  native   carbonate  of  zinc  and 
■liai-coal;  but  in  1781  James  Emerson  ob- 
alned  a  patent  for  making  brass  in  a  more 
lirect  way,  by  melting  together  its  constituent 
netals ;    and  this  mode  is  now  generally 
iractised.   The  proportions  of  the  two  metals 
ary  much  in  different  kinds  of  brass,  but 
loarly  two-thirds  copper  and  one-thdi'd  zinc 
ijipears  to  be"  best  for  ordinary  purposes. 
\l.  Machts,  of  Vienna,  has  recently  found 
hat  brass  made  in  a  pecuhar  way  from  60  per 
ent  of  copper,  and  40  of  zinc  possesses  a 
iiluable  degree  of  malleabihty.    Prince's,  or 
I'rince  Eupert's  metal,  tombac,  or  tombak, 
jinchbeck,  simUor,  Mannheim  gold,  and  se- 
>reral  other  alloys  of  similar  character,  are 
only  varieties  of  brass,  the  several  proportions 
of  which   however   are  variously  given  by 
"■fferent  witers. 

The  general  properties  of  brass  are,  a  fine 
yellow  colour,  susceptibihty  of  a  high  polish, 
md  being  only  superficially  acted  upon  by  the 
ir.  It  is  brittle  at  a  high  temperature,  but 
very  malleable  and  ductile  when  cold.  Its 
specific  gravity  is  greater  than  that  deducible 
from  the  specific  gravities  of  its  constituent 
metals.  It  is  more  fusible,  a  worse  conductor 
of  heat,  and  harder  than  copper.  The  faciUty 
with  which  it  may  be  cast,  and  turned  in  a 
lathe,  or  otherwise  worked,  renders  it  pecu- 
liarly useful  in  the  construction  of  mathema- 
tical instruments,  and  the  smaller  parts  of 
machinery.  Brass  wire  is  extensively  used  in 
pin-making,  and  for  various  other  piu-poses. 
Latlen  is  a  name  sometimes  given  to  thin 


sheets  of  rolled  btass ;  and  Dutch  mcl.nl  ov  Dutch 
gold  is  brass  beaten  out  into  very  thin  leaves» 
It  has  been  much  contested  whether  brass 
is  a  ti'ue  chemical  compound  of  copper  and 
zinc,  or  merely  a  mechanical  mixture.  Since 
the  rise  of  electro-metallurgy,  many  experi- 
menters have  stated  that  they  have  precipitated 
or  deposited  brass  from  liquid  solution,  wliich, 
it  is  calculated,  could  not  occur  if  the  two 
component  metals  were  merely  an  alloy,  and 
not  a  chemical  compound.  The  subject  has 
not  yet  been  definitely  settled. 

A  mode  of  using  sheet  brass  or  other  metal 
for  ornamental  purposes  was  introduced  a  few 
years  ago,  in  which  the  appearance  of  solid 
metal  might  be  obtained  without  the  weight, 
by  using  a  wooden  core  to  place  the  sheet 
metal  upon.  The  method  is  usefixl  for  making 
cornice-j)oles,  mouldings,  or  other  articles  of 
continuous  form  and  pattern.  The  wood  is 
first  shaped,  by  planes  and  other  tools,  to  the 
required  pattern ;  the  sheet  metal  is  placed 
upon  it ;  and  the  two  together  are  drawn 
through  a  suitable  die,  which  unites  them  by 
driving  the  edges  of  the  metal  into  the  sub- 
stance of  the  wood.  If  the  pattern  be  a  plain 
one,  it  is  struck  down  iipon  the  wood  by  the 
die  through  which  it  passes  ;  but  if  the  pat- 
tern be  frill  and  complicated,  it  is  impai'ted  to 
the  sheet  metal  by  swaging  tools  and  dies, 
previous  to  the  apphcation  of  the  metal  to  the 
surface  of  the  wood. 

The  brass  manufacture  is  one  of  the  most 
important  of  the  Birmingham  branches  of 
industry.  No  less  than  thirty  manufacturers 
of  that  town  have  announced  thek  intention 
to  present  specimens  at  the  forthcoming  grand 
Exhibition,  in  the  departments  of  brass  bed- 
steads, lamps,  gas  furniture,  tubing,  orna- 
ments, &c. 

Brass  work  was  exported  in  1849  to  the 
value  of  114,000/. 

BRAZIL.  This  vast  country  is  rich  in 
products  useful  in  the  arts  and  manufactures. 
Besides  the  ordinary  lands  of  vegetable  food, 
the  natives  cultivate  the  cocoa-plant^  the  mate- 
plant,  coffee,  sugar,  cotton,  tobacco,  indigo, 
ginger,  pepper,  cinnamon,  cloves,  vanilla,  sar- 
sapariUa,  caoutchouc,  copaiva,  copal,  various 
fruits  and  also  various  dye-plants  and  timber- 
trees.  The  herds  of  horned  cattle  ai'e 
immense  ;  and  their  produce,  consisting, 
besides  live  stock,  of  hides,  jerked  beef,  tallow, 
horns,  and  horn  tips,  is  exported  in  great 
quantities.  As  soon  as  the  animals  are 
skinned,  the  hides  are  spread  on  tlie  ground, 
shghtly  salted,  and  dried  in  the  sun.  The 
flesh  is  cut  into  thin  shces,  salted,  and  dried 
in  the  air,  for  consumption  in  the  northern  pro- 
vinces.   A  httle  butter  and  cheese  is  made. 
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The  Brazilians  produce  many  useful  sub- 
stances from  the  animals  by  which  they  are 
suiTOunded.  They  prepare  spermaceti  and  oil 
from  some  of  their  fish ;  they  salt  and  dry 
many  of  their  larger  fish,  to  serve  as  a  store 
of  provisions  ;  they  make  sausages  from  the 
fiesh  of  the  manati,  a  pectdiar  land  of  fish ; 
they  produce  a  fatty  substance  from  the  eggs 
of  turtles  by  roasting  ;   and  they  fry  one 
species  of  ant  as  an  article  of  food. 
,  The  mineral  wealth  of  Brazil  is  consider- 
able, but  hmited  to  a  few  articles,  of  which 
the  chief  are  gold  and  iron,  diamonds  and 
topazes,  and  salt.    Before  the  beginnmg  of 
the  last  century  the  quantity  of  gold  obtained 
was  inconsiderable,  but  it  increased  rapidly. 
The  greatest  quantity  was  found  between  1753 
and  17C3,  but  it  afterwards  decreased.  The 
grains  of  gold  m  the  sand  being  neaiiy  ex- 
hausted, and  capital  being  wanted  to  work  the 
\ems  in  the  mountains,  the  produce  fell  off; 
but,  since  the  introduction  of  British  capital 
into  some  of  the  provinces,  the  produce  of  the 
mines  has  increased.    Iron  is  very  abundant : 
in  some  places  there  are  whole  mountains  of 
ore ;  but  up  to  the  present  time  it  has  been 
^vorked  on  an  extensive  scale  only  in  two  or 
three  places.     In  1843  a  government  iron- 
foundry  was  abandoned  as  an  unprofitable 
speculation.    No  silver  has  been  found,  and 
only  shght  indications   of  copper,  tin,  and 
quicksilver.    Platinum  occurs  in  some  places. 
Lead  and  cohalt  are  more  common. 

No  country]  probably  is  richer  in  diamonds 
than  Brazil,  but  hitherto  they  have  only  been 
found  in  the  rivers.  The  diamond  district,  or 
tlie  district  of  Tejuco,  where  by  far  the  greatest 
quantity  of  diamonds  has  been  found,  is  situ- 
ated imder  18°  S.  lat.  ;  and  here  many 
hundreds  of  persons  are  employed  by  the 
government  ui  seai-ching  for  diamonds.  In 
about  a  centmy  from  1730  to  1830,  it  is  sup- 
posed that  the  diamonds  found  must  have 
been  worth  three  millions  sterling.  In  another 
diamond  district,  that  of  Abaete,  was  found  in 
1791  the  great  diamond  weighing  138i  coi-ats, 
one  of  the  largest  in  the  world.  Diamonds 
are  also  found  in  other  districts  of  Brazil. 

The  Brazilians  obtain  their  salt  from  salt 
steppes  or  plains.  There  ai-e  here  and  there 
patches  of  salt  eflloresccnce  on  the  surface  of  the 
ground.  There  are  also  salt  springs,  and  salt 
steppes  which  yield  salt  after  a  shower  of  rain. 

Internal  communication  in  Brazil  is  in  a 
very  imperfect  state.  The  roads  are  few,  and 
mostly  bad.  The  rivers  ofi'er  a  fine  field  for 
traffic  enterpi-ise ,  but  the  country  is  not  in  a 
state  to  developc  its  own  advantages.  Steam 
transit  has  been  partially  introduced  on  one  or 
two  of  the  rivers. 


The  foreign  commerce  of  Brazil  is  very 
large.  The  vessels  of  all  nations  are  admit- 
ted on  the  same  conditions,  and  their  cargoes 
pay  the  same  duties.  The  most  important 
articles  of  exportation  are  sugai-,  cofiee,  and 
cotton.  The  exportation  of  cocoa,  hides, 
tobacco,  rice,  horns  and  horn-tips,  dye-woods, 
sarsaparilla,  and  indian-rubber  is  also  consi- 
derable. The  smaller  articles  are  isinglass, 
indigo,  castor  beans,  castor-oil,  and  different 
drugs.  The  chief  ports  visited  by  European 
vessels  are  S.  Pedro,  Santos,  Rio  Janeiro, 
Bahia,  Pernambuco,  Maranhao,  Para,Aracaty, 
Seara,  and  Parahyba.  Rio  Janeho  is  the  chief 
place  of  export  for  coffee,  Bahia  for  sugar,  and 
Pernambuco  for  cotton. 

The  British  produce  and  manufactm-es  sent 
to  Brazil  in  1849  exceeded  2,000,000^.  in  value. 
The  exports  from  Brazil  amount  to  fom-  or 
five  milhons  sterhng  per  annum  ;  they  ai-e 
sent  to  almost  every  part  of  Em-ope  and 
America,  and  to  many  African  and  Asiatic 
ports. 

BRAZIL  NUTS.    There  is  in  the  vast 
forests  on  the  banks  of  the  Orinoco,  a  genus 
of  trees,  of  large  size,  called  Bertholletia.  Its 
stem  averages  a  himdred  feet  in  height,  and 
two  feet  in  diameter,  not  branching  tiU  near 
the  top,  whence  its  boughs  hang  down  in  a 
graceful  manner.     The  fruit  is  figm-ed  and 
described  by  Hmnboldt  as  a  spherical  case,  as 
big  as  a  man's  head,  with  fom-  cells,  in  each  of  . 
which  are  six  or  eight  nuts  ;  its  shell  is  rugged 
and  furrowed,  and  covered  with  a  rind  of  a 
green  colom-.    The  nuts  are  m-egularly  trian- 
gulai-  bodies,  havmg  a  hard  shell,  which  is 
very  much  wrinkled,  and  which  is  fixed  to  a 
central  placenta  by  then-  lower  end.  The 
seed  is  a  firm  oily  almond,  of  a  pm-e  white 
colom-.     'The   Portuguese  of  Pai-a,'  says 
Humboldt,  'have  for  a  long  time  di-iven  a 
great  trade  with  the  nuts  of  this  tree,  which 
the  Spaniards  caU  almcndron;  they  send  cai-- 
goes  to  French  Guiana,  whence  they  are  ship- 
ped for  England  and  Lisbon.    The  kernels 
yield  a  lai-ge  quantity  of  oil,  well  suited  for 
lamps.'    They  are  sold  in  England  under  the 
name  of  Brazil  Nuts. 

BRAZIL  WOOD,  is  much  used  in  dyemg. 
A  decoction  is  made  from  the  wood  by  tlie 
action  of  hot  water ;  and  this  decoction,  by 
vai-ious  modes  of  using,  is  made  to  impart  a 
beautiful  red-dye  to  cottons,  hnens,  silks,  and 
woollens. 

Another  name  for  this  wood  is  sapan.  It  is 
brought  from  Brazil  and  is  the  wood  of  the 
ccrsalpinin  crista.  From  3,000  to  4,000  tons  ni-e 
imported  annually. 

BREAD  and  BAKING.  There  is  a  maiked 
chai-acteristic  which  separates  bread  mto  two 
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;mds : —  biscuit  bread,  wbicli  is  made  without 
ormentation,  and  is  compact,   heavy,  and 

ard;  and  /oo/"  bread,  which  is  fermented,  and 
liereby  rendered  porons,  light,  and  soft.  The 
our  of  btu-ley,  oats,  and  rye,  is  used  as  well 
s  that  of  wheat  for  maldng  bread ;  but  our 
rief  details  will  apply  more  especially  to 
beaten  bread,  which  is  the  most  extensively 
sed  in  England,  and  in  whicli  the  properties 
f  perfect  bread  are  most  distinctly  exhibited. 

In  making  biscuit  bread  [Biscuit],  no 
hemical  change  is  effected:  the  operation 
oing  the  merely  mechanical  one  of  moisten- 
ig  particles  of  flour  so  as  to  cause  them  to 
Ihere  together,  and  [to  remain  in  one  mass 
V  the  subsequent  process  of  baking.  The 
oeration  of  making  fermented  bread  is  far 
■ss  simple. 

Wheat  flom-  consists  of  starch  and  gluten, 
ith  a  very  small  proportion  of  other  sub- 
smces  :  and  the  relative  proportions  of  these 
mstituents  vary  in  different  kinds  of  com. 
mode  of  comparing  the  quahties  of  floiu-  in 
is  respect  lias  been    already  described. 

\XEUr.0METEE.] 

^Tien  flom-  is  mixed  with  water,  it  forms 
e  well-known  paste  called  dough,  which  fer- 
ents  if  left  in  a  moderately  wai'm  place, 
uring  this  fennentation,  carbonic  acid  gas  is 
i:)lved ;  and  tliis  gas,  in  its  natural  tendency 
escape  into  the  air,  is  arrested  in  its  pro- 
oss  through  the  dough  by  the  adliesiveness 
the  gluten,  and  consequently  forms  the 
imerous  cavities  we  see  in  fermented  bread, 
iiiiese  ai-e  more  numerous,  and  consequently 
ce  bread  is  Ughter,  when  wheat  flour  is  used 
aan  when  the  flour  of  oats  or  rye,  which  con- 
ns less  gluten,  is  employed.    This  natm-al 
jcess  of  fermentation  however  is  slow  and 
lious,  and  is  hable  to  impart  a  disagreeable 
vom-  to  the  bread  ;  to  remedy  which,  the 
stom  of  accelerating  the  fermentation  by 
^ling  a  small  quantity  of  dough  in  a  state  of 
ong  fermentation,  called  leaven,  was  intro- 
ccd.     The  substitution  of  yest  (the  frothy 
m\  which  rises   on  the  surface  of  beer 
ring  'its  fermentation,)  for  this  leaven  is  a 
ther  improvement. 

tn  the  ordinaiy  mode  of  making  bread  the 
'tter  is  used  at  a  temperatm-e  of  from  90°  to 
)°,  a  little  salt  and  yest  is  mixed  with  it,  and 
in  a  quantity  of  flour.    The  substance  thus 
i)duced  is  covered  up  and  set  aside  in  a 
nrm  situation:   this  part  of  the  process 
'!Dg  called  setlimj  the  sponye.     Witliin  an 
lur  the  progress  of  fermentation  is  mani- 
k'ted  by  tlie  swelling  and  licaving  of  the 
'ngc ;  and  this  process  is  allowed  to  proceed, 
h  the  occasional  dropping  or  sinking  of  the 
igh  when  the  confined  gas  becomes  so 


powerful  as  to  force  a  way  for  escape,  until  a 
period  dictated  by  experience  as  that  beyond 
which  further  fennentation  Avould  bo  hazard- 
ous.    The  baker  then  adds  the  remaining 
flom-,  water,  and  salt,  and  incorporates  all  the 
materials  thoroughly  together  by  long  and 
laborious  kneading.  When  this  has  been  con- 
tinued until  the  dough  will  receive  a  smart 
pressure  of  the  hand  without  adhering  to  it, 
it  is  again  left  to  ferment  for  a  few  hours, 
and  afterwards  Imeaded  more  gently,  in  order 
so  to  distribute  the  gas  engendered  within  it 
as  to  make  the  bread  equally  Ught  and  porous 
throughout.    It  is  then  formed  into  loaves, 
which  being  set  aside  for  an  hour  or  two,  ex- 
pand to  about  double  their  original  volume : 
and  these  loaves  are  finally  baked  in  the  oven, 
by  which  process  they  enlarge  still  more  in 
buUf,  not  by  the  continuance  of  fermentation, 
but  by  the  expansion  of  the  gas  already  formed, 
thi-ough  the  effect  of  heat.    The  result  is  a 
loaf  composed  of  an  infinite  number  of  cel- 
lules filled  with  carbonic  acid  gas,  and  lined 
with  a  glutinous  membrane. 

When  flour  is  converted  into  bread,  it  is 
found  on  leaving  the  oven  to  have  increased 
fi-om  28  to  34  per  cent,  in  weight ;  but  bread 
which  has  gained  281bs.  wiU  lose  about  41bs. 
within  thirty-six  hours  after  leaving  the  oven. 
The^eason  of  growth,  the  age  of  the  flour,  and 
other  cu'cum  stances,  affect  the  quantity  of 
bread  obtainable  from  a  given  weight  of  flour  ; 
but  generally  speaking  the  better  the  flour  is, 
and  the  older,  within  certain  Hmits,  the  greater 
wiU  be  the  quantity  of  bread. 

Thepwmry  fermentation,  or  the  fei-menta- 
tion  which  dough  imdergoes,isneai-ly  identical 
with  vinous  fermentation  ;  a  little  alcohol 
being  produced  by  it.  Hence  arose  a  notable 
project,  a  few  years  ago,  for  saving  the  spirit 
produced  in  bread  making;  a  sum  of  20,000^. 
was  spent  in  estabhshing  a  bakery  at  Chelsea 
but  it  was  soon  found  that  the  projectors  had 
totally  misconceived  the  chemistry  of  their 
subject;  while  neighbouring  bakers,  by  adver- 
tising ^  bread  ivith  the  gin  in  it,'  contiived  to 
throw  the  gm-less  bread  quite  out  of  popular 
favour. 

Under  ordinary  circumstances,  no  machi- 
nery is  employed  in  bread  making  in  England. 
About  20  yeai-s  ago  Mr.  Clayton  obtained  apa- 
tent  for  a  rotatory  Imeading  machine :  in  the 
interior  of  which  knives  were  placed  diagonally ; 
and  other  mixing  and  kneading  machhies  have 
since  been  invented;  but  the  hand  method 
remains  still  almost  exclusively  in  force  in 
this  countiy.  Our  French  neighbours  under- 
stand these  [things  better:  they  apply  more 
science  to  the  cliemistry  of  eating  and  drinking. 
The  mixing   and    kneading   are  generally 
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effected  by  hand  :  but  tbey  are  more  carefuUy  | 
attended  to  than  in  England.  There  is,  how- 
ever, a  machine-bakery,  patented  at  Pans  by 
M.  Mouchot,  of  which  Dumas  gives  a  descnp- 
ion  :  the  lifting  of  the  flour  into  the  troughs 
the  admission  of  water,  the  mmng  he 
kneading,  the  bakmg-  all  are  effected  by  the 
nirl  nf  efficient  machinery. 

A  mach  ne  for  baldng  bread  by  steam  was 
intToduced  mto  France  about  five  years  ago. 
S  conSs  principally  of  two  concentric  cylm- 
trthe  inler  one  of  which  has  numerous 
ptSrations.     The  dough  is  Pl^^f 
Ler  cyhnder,  and  steam  is  fdmitted  to  the 
space  between  the  two  cylinders.    Half  an 
Zuv  is  said  to  be  sufficient  for  the  heat  of  the 
steam  to  bake  the  bread ;  but  it  would  appear 
?hat  there  ought  to  be  some  mode  of  drying 
the  bread  after  this  process. 

An  mgenious  mode  of  bakmg  biscmts  is  de- 
scribed in  the  'Mechanics  Magazine  (No. 
m)  t  having  been  mvented     Mr.  I)eucale 
an  American,  and  practised  m  New  York  A 
brick  oven  stands  in  the  middle  of  the  bake 
house,  12  feet  long,  6  feet  wide,  and  4  feet 
high.    The  top  has  no  opemng  whatever. 
The  front  has  an  opening  -f-^the  ground 
with  a  metal  door,  through  which  the  fuel  is 
introduced  and  made  to  cover  the  ejitire  area 
S  the  floor  of  the  oven.    About  a  foot  above 
the  furnace  door  is  an  opening  six  or  eigHt 
nches  high-and  the  whole  mdth  of  the  oven ; 

*  similar  opening  exists  at  the  back  of  the 
oven.    Near  each  openmg  is  a  wooden  cyhn- 
der; and  round  both  cylmdeij  a  ^me  lattice 
work  is  tightly  coiled,  so  as  to  form  an  endless 
cloth  stretching  horizontally  mthm  and  across 
the  oven,  over  the  fire.    The  fugh  and  bis.^ 
cults  being  ranged  in  a  row  along  the  fion 
ete  of  the  mre-cloth,  the  baker  turns  a  wmdi 
rnd  and  winds  them  into  the  oven ;  ^s  he 

•  does  row  after  row,  until,  by  the  tmie  the  fiist 
row  has  reached  the  back  of  the  oven  the  bis- 
cuits in  that  row  are  properly  baked,  ims 
method  presents  a  good  deal  of  analogy  to 
that  described  under  Biscuit 

In  respect  to  oz>.«s,considerableimprovements 
have  been  introduced  within  the  lastfewyeai-s; 
instead  of  placing  fuel  in.  the  oven,  it  is  placeU 
on  one  side,  and  flues  arc  so  arranged  as  to 
heat  the  oven  mth  less  waste,  more  qmcldy, 
and  with  more  cleanliness  than  on  the  olcl 

method.  , 

Of  the  condition  of  the  ha/ccrs  much  has 
been  said  lately  which  tends  to  show  that 
there  is  sad  want  of  improvement ;  Dr.  Lxuy  s 
Beport  on  this  subject  gives  a  gloomy  pictiu-e 
of  the  effects  of  night  work  on  the  journejTnen 
bakers.  Nor  is  the  genuineness  of  the  bread 
produced  quite  so  undeniable  as  one  might 


BKEAKWATEE. 


428 


wish.   Indeed  the  public  has  been  a  httle 
scared  at  the  long  list  of  objectionables  used 
to  adulterate  bread-damaged  wheat,  beans, 
peas,  carbonate  of  ammonia,  potatoes,  plaster 
of  Paris,  chalk,  pipeclay,  bimit  bones,  are  all 
said  occasionally  to  take  part  m  the  manufac- 
ture of  what  ought  to  be  wheaten  bread. 
There  is  a  double  mischief  m  all  this :  it  is  a 
robbery  in  itself;  and  it  leads  to  the  honest 
as  well  as  the  dishonest  being  suspected  by 
those  whose  suspicions  are  ai-oused,  but  who 
have  neither  mchnation  nor  skill  to  analyse 

their  bread.  , 
The  varieties  of  bread  used  only  m  a  smaU 
degree  are  numerous.  There  ai-e  bran  brea^ 
French  soup  bread,  gram  bread,  household 
bread,  Iceland  moss  bread,  leavened  bread, 
potato  bread,  &c.-aU  of  which  have  pecu 
Uarities  either  m  the  mgredients  or  m  the 
modeofmakmg.  ,  ^       .  ^„ 

BEE\D  ERUIT.  A  Bread-Frmt  is  a  fig 
turned  inside  out,  and  much  larger  in  aU  its 
parts  ;  that  is  to  say,  the  flowers  which  form 
the  bread-fruit  and  fig  grow,  m  both  cases, 
upon  a  fleshy  receptacle;  but  m  the  former 
the  receptacle  is  sohd  and  beai-s  its  flowers 
externaUy,  while  m  the  latter  it  is  hollow  and 
bears  its  flowers  internally.  .    ,  ■  . 

The  bread-fruit  {Artocarpus   mma)  is  a 
native  of  the  South  Sea  Islands,  and  of  many 
parts  of  the  Indian  Ai-chipelago.    The  fmt 
is  green  and  of  considerable  size,  equalhng  a 
melon  of  the  larger  kind  in  dimensions,  and 
is  of  many  different  forms.    The  nuts  ^:hen 
roasted   ai-e  said  to  be  as  good  as  the  best 
hefnirbut  it  is  principaUy  for  the  fleshy 
receptacle  that  it  is  valued,    men  roasted  it 
becomes  soft,  tender,  and  white  resemblmg 
the  crmnb  of  a  loaf ;  but  it  maist  be  eaten  new, 
or  it  becomes  hard  and  difficult  to  swaUow. 
It  forms  so  important  a  pai't  of  the  support  ot 
the  South  Sea  Islanders  that  it  was  introduc^ 
by  the  British  Government  into  the  eat 
Indies,  where  it  is  stiU  cultivated,  and  when^ 
it  has  been  carried  to  the  contment  of  Ame^ 
xica.   It  does  not  appeal',  however,  equal  to 
the  plantain  as  an  ai-ticle  of  hmnan  food. 

BREAKWATER.    The  Pljmiouth  breat 
water  is  apubUcwork  on  which  ^'^  Jjf  ^  j 
ourselves.    It  was  commenced  m  1812,  and  is 
formed  of  stone  procm-ed  froni  the  shores  o 
the  hai-bour.  The  quaiTjang  of  the  s  one,  m 
conveyance  into  the  vessels  by  a  railway, 
dropping  of  the  stones  into  the  sea  by  opening 
Sp  doors  in  the  vessels,  the  gi-adual  accijmu^ 
lat  onof  the  vast  heap,  and  the  dressmg  o  ^e 
smface  to  the  requked  form,  are  aU  remarK 
Lie  operations.    The  works  ai'e  no  even  J 
rnmnleted-  for  so  late  as  August,  1850, 
admSty  advertised  for  130,000  cubic  feet  of 
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ressed  limestone,  to  be  supplied  during  1851. 
i  he  brealcwater  is  a  sti'aight  line  of  stone-work 
1  ith  two  wings  inclined  a  little  towoi'ds  the 
inrth ;  the  straight  portion  is  about  1000  yards 
n  length,  and  the  Avings  350  yai'ds  each.  The 
.  idth  at  the  bed  of  tlie  sea  is  300  to  400  feet ; 
I  lut  only  50  at  high  water  level.    The  upper 
•u-face  is  horizontal,  and  about  2  feet  above 
igh  water  spiing  tide.    The  inner  face  has  a 
lope  of  2  to  1,  and  the  outer  face  a  slope  of 
to  1.    The  coarse  rubble  contained  in  the 
tructm-e,  up  to  the  present  time,  exceeds 
,000,000  tons ;  the  dressed  masoniy  2,500,000 
ons.  Upwards  of  330,000  tons  were  deposited 
1  one  year  (1816).    The  works  (wliich  were 
nder  the  late  John  Rennie  tmtil  1821,  and 
iiice  under  the  present  Sir  John)  have  cost 
bout  1,500,000/.;  and  seldom  has  public  money 
een  more  advantageously  expended. 
The  breakwater  at  Cherbom-g,  wliich  is  so 
onora'able  to  otu"  French  neighbours,  and 
liich  attracted  so  jnuch  the  attention  of  our 
t.iaval  officers  on  a  recent  occasion,  is  briefly 
*  escribed  in  another  ai-ticle.  [Cheeboueg.] 
The  breakwater  at  Portland,  now  being  con- 
tracted by  Mr.  Rendel,  vrill  shelter  an  area 
f  1822  acres.    From  the  eastern  point  of  the 
iland  of  Portland,  it  wiU  run  out  1 ,500  feet  in 
n  easterly  direction,  and  then  6,000  feetnorth- 
astward;  but  at  the  angle  between  these  two 
ortions  will  be  an  opening  about  500  feet 
ide,  for  the  entrance  of  steamers  and  small 
raft.    More  than  7,000  feet  of  the  entire 
3ngth  ^vill  be  built  in  5  to       fathoms  depth 
I  t  low  water.    From  the  large  store  of  stone 
1  the  island,  the  facility  of  transport,  and  the 
mployment  of  convict  labom-,  it  is  estimated 
jjl.aat  this  great  work  may  be  completed  for 
j<!60,000/.     A  railway,  with   three  inclines, 
I  rrums,  wire-ropes,  &c.,  are  employed  to  raise 
i  nnd  lower  the  waggons,  and  to  can-y  stones 
^rom  the  top  of  the  island  to  the  spot  where 
iiey  are  dropped  into  the  sea. 

The  determination  of  the  government  to 
onstruct  harbom-s  of  refuge  has  led  to  the 
-•romulgation  of  many  plans  for  breakwaters. 
.  few  of  these  we  shall  briefly  glance  at,  as 
'ell  as  others  suggested  somewhat  earlier. 

Captain  Tayler's  Floating  Brealnvater  was 
itroduced  to  public  notice  in  1838.  It  con- 
ists  of  a  frame-work  or  caisson  of  timber, 
1  cored  and  shackled,  so  as  to  yield  to  the 
iolence  of  the  sea,  and  to  admit  the  water  to 
ass  under,  over,  and  through  it.  The  oir 
urastances  which,  to  the  inventor's  mind,  seem 
I  point  out  this  as  a  useful  form,  ai-e  the  fol- 
jwing  :  1st.  It  divides  and  breaks  the  waves, 
nd  reduces  them  to  a  harmless  state;  con- 
erting  all  that  happens  to  lie  within  a  crescent 
f  f  such  breakwaters  to  still  or  smooth  water. 


2nd.  It  is  free  from  the  objections  whicli  often 
pertain  to  solid  brealcwaters,  in  so  fax  as  they 
tend  to  the  filling  up  or  obstructing  of  har- 
bom-s  and  channels  by  accumulation  of  sand 
and  mud.  3rd.  It  can  be  laid  down  on  any 
part  of  the  coast,  so  as  to  form  a  hai-bour 
where  none  can  be  formed  by  ordinary  means. 
4th.  It  can  be  constructed  and  kept  in  repair 
at  a  mere  fraction  of  the  cost  of  an  ordinary 
breakwater.  These  are  high  claims,  but  they 
have  not  yet  met  with  a  favourable  reception. 
According  to  the  specification  of  the  patent, 
the  timber -framed  caissons  are  to  vaxy  in  shape 
and  form  according  to  the  depth  and  nature 
of  the  sea  wherein  they  are  to  be  moored  ;  but, 
as  a  general  rule,  about  one-third  of  the  mass 
is  above  water.  As  it  is  optional  to  make  the 
structiu'e  of  any  convenient  dimensions,  many 
such  may  be  chained  or  otherwise  fastened 
end  to  end,  so  as  to  form  a  lengthened  straight 
or  cm-ved  breakwater. 

Another  plan  recently  proposed  consists  in 
placing  a  number  of  spars  upright  in  the  sea, 
three  or  four  feet  apart :  the  spars  being  five 
or  six  inches  square,  and  of  a  length  (about 
24  feet)  sufficient  to  reach  the  whole  depth  of 
the  deepest  waves.  A  heavy  stone  or  any  kind 
of  mooring  anchor  is  lowered  to  the  bottom  of 
the  sea  beneath  each  spar,  and  the  spar  is 
connected  with  this  by  a  chain.  Each  spar 
jields  easily  to  any  forcible  pressure  from  the 
sea,  since  the  small  chain  at  bottom  acts  as  a 
hinge ;  but  it  will  soon  recover  its  vertical 
direction,  which  it  maintains  by  virtue  of  the 
wood  being  of  less  specific  gravity  than  sea- 
water.  How  many  rows  of  such  spars  would 
be  necessary  to  check  the  force  of  a  sea, 
would  in  aU  probability  depend  on  the  nature 
of  the  locahty. 

Captain  Vetch  (in  Weale's  Quarterly  Papers, 
1843)  advocates  a  vertical  construction  of 
breakwaters,  instead  of  a  sloping  face  towards 
the  sea.  His  plan  consists  in  a  pecuhar  ap- 
phcation  of  wrought  iron  rods,  which  pass 
vertically  through  the  water,  and  ai-e  si\pported 
by  horizontal  iron  frames,  through  orifices  in 
which  the  rods  pass.  The  frames  and  rods 
receive  lateral  support  by  other  rods  placed  in 
a  sloping  position,  in  a  double  row  on  the  two 
faces  of  the  breakwater. 

In  1848  Mr.  W.  H.  Smith  published  a  small 
pamphlet  relating  to  Harbours  of  Refuge,  in 
which  he  recommends  the  use  of  a  peculiar 
kind  of  breakwater.  It  consists  of  a  hollow 
framoworic  of  timber,  which  is  secured  to  the 
ground  by  screw  piles,  such  as  those  employed 
in  Mitchell's  screw-pile  hghthouses ;  the  frame- 
work is  free  to  oscillate  on  these  piles,  within 
certain  hmits,  which  are  determined  by  mooring 
blocks,  and  counterbalance  weights. 
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Captain  Sleigh's  proposed  breakwater  con- 
sists of  a  series  of  sloping  or  oblique  platforms 
supp  orted  by  floating  hollow  vessels  or  caissons ; 
by  which  the  platforms  are  always  maintained 
in  an  oblique  position,  and  are  enabled  to  rise 
and  faU  with  the  tide.    These  floating  vessels 
and  slopmg  platforms  are  to  be  so  arranged 
as  to  form  sea  and  wind  barriers  for  sheltering 
ships,  pier-heads,  and  bridges ;  they  may  be 
made  of  any  dimensions,  and  any  convenient 
number  of  them  may  be  ranged  end  to  end, 
so  as  to  form  either  a  straight  or  a  curved 
Ime,  according  to  the  size  and  shape  of  the 
spot  to  be  sheltered. 

A  smgular  form  of  Brealnvater  was  suggested 
by  Captain  Norton  a  few  years  ago.    He  had 
observed,  that  where  the  lotus  plant  grows  on 
a  lake  or  pond,  if  a  strong  wind  ruffles  the 
water  on  one  side  of  the  leaf,  the  water  is  com- 
paratively smooth  on  the  other  side  :  resulting 
from  the  wind  having  no  hold  on  the  broad 
expanse  of  the  leaves.  He  had  also  observed, 
after  a  storm  at  sea,  the  sohd  timbers  of  a 
wrecked  vessel  splintered  in  pieces  by  being 
driven  against  the  shore ;  while  a  wicker  basket 
escaped  uninjm-ed.  These  two  facts  suggested 
the  idea  of  constructmg  a  floating  breakwater 
of  osiers.  A  model  of  such  a  machine  was  ex- 
hibited at  the  Polytechnic  Institution  in  1843. 

Engineers  of  eminence,  both  mihtary  a.nd 
civil,  are  at  present  engaged  in  a  discussion 
whether  vertical  or  sloped  faces  ai-e  best  for 
sea  walls  and  breakwaters.  So  much  is  this 
an  undecided  question,  that  the  recent  injury 
to  the  new  works  at  Dover  Hai-bom-  is  ap- 
pealed to,  to  afford  evidence  on  one  side  or 
the  other. 

BEEMEN,  one  of  the  free  Hanseatic  towns, 
owes  its  prosperity  to  the  navigable  river  (the 
Weser)  on  which  it  stands.  It  is  the  entrepot 
for  i  imports  of  all  the  countries  bordering 
on  the  Weser,  and  especially  for  Hanover, 
Oldenburg,  and  Hesse-Cassel.    A  railroad 
from  Bremen  to  Hanover  was  opened  in  Dec. 
1847.    Large  vessels  go  up  the  river  only  as 
far  as  Bremerlehe,  28  miles  below  Bremen ; 
there  they  discharge  then  cargoes  in  a  new 
harbour  called  Bremerhaven.    Ships  of  200 
to  250  tons  unload  at  Vegesack,  13  miles  below 
Bremen ;  and  vessels  of  seven  or  eight  feet 
draft  go  quite  up  to  the  town.  Caa-goes  brought 
to  Bremerhaven  and  Vegesack  are  forwai-ded 
to  Bremen  by  lighters  and  boats.    Bremen  is 
aplace  of  great  resort  for  the  warehousing  and 
transit  of  foreign  and  GeiToan  goods  ;  it  has  a 
bank,discountofiice,  and  several  iiism-ance  com- 
panies. Tlie  ships  of  Bremen  have  been  lai-gely 
engaged  of  late  years  in  carrying  out  German 
emigrants  to  America.    The  chief  imports  are 
raw  "cotton,  cotton  yam,  sugar,  coffee,  tea,  to- 
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bacco,  dye-stuffs,  and  other  colonial  produce. 
The  exports  consist  of  these  same  items,  and 
Unens,  grain,  oak-bark,  salt  meat,  hides,  seeds, 
rags,  wool,  wooUen  goods,  and  wme.  The  ves- 
sels which  arrive  annually  are  1100  or  1200  in 
number,  many  of  them  of  lai-ge  tonnage ;  and 
they  bring  to  the  city  an  immense  quantity  of 
merchandize.  The  town  has  several  sugar- 
refineries,  above  100  distilleries,  tanyards, 
soaperies,  cordage  and  canvas  factories,  cotton- 
miUs,  bleach-works,  tobacco  factories,  &c. 

BEE'SCIA  is  rich  in  most  of  those  articles 
of  produce,  such  as  silk,  oil,  wine,  and  fi-uit, 
which  ^vill  come  imder  our_noticeui  the  article 

LOMBAEDY. 

BEESLAU,  the  capital  of  the  Prussian 
province  of  Silesia,  is  highly  favoured  bynature 
for  a  trading  depot;  its  central  position  amoDg 
the  manufactm-mg  districts  of  Silesia,  its  faci- 
lities for  trade  by  means  of  internal  navigation, 
and  by  railroads  which  connect  it  with  Vienna, 
Prague,  Dresden,  Leipzig,  Hanover,  Hamburg, 
BerUn,  and  Stettin,  render  it  one  of  the  raost 
thriviag  manufactm-ing  and  commercial  cities 
of  Europe.    It  is  an  entrepot  for  the  fine  and 
coarse  woollens,  cottons,  Unens,  silks,  hard- 
wares, glass,  wools,  hemp,  and  flax  of  SHesia ; 
for  the  wines  of  Hungai-y  and  aU  kinds  of 
colonial  produce.    The  oxen  of  the  Ula-ame 
and  Moldaria,  the  corn  and  cattle  of  Silesia, 
and  the  produce  of  its  own  distiUeries,  tan- 
yards,  typefoundiies,  and  aU  those  manufac- 
tures which  it  has  in  common  with  other  large 
towns,  find  a  regular  sale  at  Breslau.  Four 
fairs  ai-e  held  in  the  yeai-,  those  for  wool  are 
held  in  the  eaily  part  of  June  and  October. 
The  average  quantity  of  wool  sold  at  the  June 
faks  amounts  to  7,000,000  lbs. 

It  is  interesting  to  note,  as  a  proof  of  the 
tendency  of  ti-ade  topeneti-ate  in  aU  dnections, 
that  at  the  Michaelmas  wool-fair  at  Breslau, 
in  1850,  more  than  300  bales  of  Australian 
wool  were  sold,  and  were  readily  bought  by 
the  manufacturers  of  the  Zollverein  or  Cus- 
toms' Union  district  of  Germany. 

BEE  ST  is  a  fortress  and  naval  station  ol 
the  first  class.  There  ai-e  handsome  quays, 
ship-building  yai-ds,  extensive  storehouses, 
rope-walks,  and  barracks;  but  as  its  works 
relate  wholly  to  defence  and  not  to  commerce, 
we  need  not  describe  them  here. 

BEEWING  and  BEEWEEIES.  Whether 
ale  or  beer  be  the  object  of  the  brewer's  at- 
tention, the  chcmisti^  of  the  mauufactm-c  is 
pretty  neariy  the  same.  It  consists  in  the  pro- 
cess of  extracting  a  saccharine  solution  from 
grain,  and  in  converting  that  solutjon  mto  a 
fermented  and  spnituous  beverage.  This  art, 
although  a  perfectly  chemical  one  mneai-ly  au 
its  stages,  has  not  until  recent  times  been  m- 
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iitecl  to  chemistry  for  nny  of  tbo  improve- 
ats  which  have  been  made  in  its  details. 

I  u  brewing  the  vaiious  beers,  as  ale,  porter, 
d  table-ale,  two  lands  of  malt  are  employed, 
J  2)ale  and  the  brown.  The  first  is  used  for 
s,  and  for  the  finer  qualities  the  malt  is 

very  pale  indeed;  the  brown  malt  is 
M.1  for  porters  and  stoitts.  Roasted  or  black 
lit  is  iised  as  a  colouring  material,  in  place 
burnt  sugai-. 

The  malt  is  first  ground  or  crushed ;  and 
3  grist  or  ground  malt  being  prepai-ed,  the 
xt  pai-t  of  the  process  is  the  mashing.  The 
sh-tuii,  or  vessel  in  which  this  operation  is 
■ried  on,  is  usually  of  wood,  varying  in  size 
'ording  to  the  quantity  of  malt  to  be  wetted, 
d  having  two  or  more  taps  in  the  bottom, 
ira  one  to  two  inches  above  this  bottom  is 
I  dse  bottom  pierced  fuU  of  small  holes,  on 
ich  the  giist  is  placed;  the  hot  water  is 

II  admitted,  and  the  grist  is  intimately 
xed  with  the  watei\  For  this  piu-pose  ma- 
nery  is  used  to  stir  it  about,  and  cause  it 
assume  a  homogeneous  consistence.  The 
ole  is  then  allowed  to  stand  at  rest  for  a 
tain  time ;  and  the  taps  being  opened,  the 
usion,  or  sweet  wort,  is  allowed  to  rim  otf 

0  a  vessel  called  the  luulerback,  whence  it 

« , pumped  or  othenvise  conveyed  to  the  copper 
'  boHing.    When  the  wort  has  run  off,  tlie 
s  are  closed,  and  a  fi-esh  quantity  of  hot 
;er  is  run  on  for  a  second  mash.  When  the 
ole  of  the  wort  is  pumped  into  the  copper, 
■■  hops  ai-e  thrown  in,  and  the  boiling  com- 
iinces.    For  large  coppers  machinery  is 
to  prevent  the  hops  from  settling  down 
ill  bm-ning.    When  the  boiling  is  complete, 
\  ■■  whole  contents  of  the  copper  are  tm-ned 

1  the  hop-hack,  which  is  a  large  square  or 
'jng  vessel  of  wood  or  iron,  having  a  false 
torn  for  large  brewings,  and  a  sieve  par- 
ijn  at  the  comer  for  small  ones. 

Vs  the  boiled  wort  di-ains  from  the  hops  it 
lUowed  to  run,  or  is  pumped,  into  the  coul- 
These  hops,  when  sufficiently  drained, 

Iy  be  again  boiled  with  a  second  copper  of 
i  .t-t,  or  with  tlie  return  wort  or  table-beer. 
'  e  coolers  are  lai-ge  shallow  vessels,  placed 
IS  open  a  part  of  tlie  brewery  as  possible, 
uis  to  command  a  free  ciu-rent  of  air  over 
II  •  whole  of  their  surface:  they  may  be  con- 
"  icted  of  either  wood  or  iron.  Fans  and 
wers  ai-e  sometimes  used  to  assist  the 
idity  of  this  part  of  the  process.  When 
iciently  cool,  the  wort  is  allowed  to  run 
>  the  fermenting  tun. 

'he  wort  is  next  fermented  in  a  large  vessel 
ed  a  nyjc,  or  fermenting  tun.  As  soon  as 
Wort  begins  to  run  from  the  coolers,  and 
;sn  a  sufficient  quantity  ia  in  the  tun,  the 


yest  is  added.  When  the  fermentation  has 
ai-rived  at  a  certain  point  of  attenuation,  that 
is,  when  a  certain  quantity  of  the  sacchai-ine 
matter  of  the  wort  has  been  converted  into 
alcohol  or  spirit,  it  is  cleansed  from  the  yest; 
for  this  pm-pose  it  is  either  run  into  smaller 
vessels,  such  as  casks  or  rounds,  or  the  yesty 
head  is  skimmed  off  from  the  top ;  and  this 
is  repeated  at  intervals  mitil  the  beer  is  clean. 
This  operation  of  slamming  is  generally  con- 
fined to  the  cleansing  of  ales.  The  casks  axe 
simply  filled  with  the  fermenting  beer,  and  so 
arranged  as  to  be  always  kept  quite  full,  with 
a  trough  or  stillion  to  catch  the  yest  as  it 
works  out  at  the  orifice  of  these  vessels.  The 
beer,  being  thus  cleansed  from  aU  the  yest,  is 
now  either  racked  directly  into  casks  as  for 
ale,  or  run  into  vats  prepared  for  it.  On  the  - 
large  scale  a  large  vessel  is  fii-st  used,  into 
which  the  beer  intended  to  be  vatted  is  allowed 
to  run  so  as  to  be  perfectly  well  mixed,  and 
also  to  deposit  a  further  x^ortion  of  yest  by 
standing.  The  beer  is  ^by  this  means  also 
rendered  flat,  which  is  necessary  for  stock  or 
store  beer  that  is  to  be  kept  some  time  before 
coming  into  use. 

The  last  operation  the  beer  has  to  undergo 
is  the  fining,  or  clearing,  which  is  sometimes 
done  by  the  brewer,  sometimes  by  the  publi- 
can. The  fining  material  consists  of  isinglass, 
or  other  gelatinous  matter,  dissolved  in  acid 
beer,  or  sours,  which,  baring  been  added  to 
the  ale  or  beer,  agglutinates  or  collects  to- 
gether all  tlie  lighter  floating  matters  which 
render  the  beer  thick,  and  ultimately  falls  to 
the  bottom  of  the  vessel  Avith  them,  leaving 
the  beer  clear  and  transparent. 

Such  is  a  simple  outline  of  the  processes, 
whether  bitter  or  mild,  strong  or  weak  bever- 
age is  to  be  brewed,  and  whether  the  scale  of 
operations  be  large  or  small.  The  reader  will 
have  no  difficulty  in  conceiving  that  the  me- 
chanism and  details  of  the  processes  must  vary 
greatly,  although  the  chemical  principles  may 
remain  the  same.  In  Bavaiia  the  breAring  of 
beer  is  one  of  the  chief,  perhaps  the  chief, 
manufactui-e ;  for  the  Germans  are  resolute 
beer  drinkers.  They  have  black  beer,  white 
beer,  brown  beer,  thin  beer,  strong  beer,  double 
beer,  bitter  beer— difi"erences  which  we  attempt, 
though  not  very  successfully,  to  indicate  by 
our  names  ale,  hccr,2mr1iir,  stout,  itc.  Bavarian 
beer  and  Scotch  ale  dififer  from  English  beers 
and  ales  in  being  fermented  at  lower  tempera- 
tures. Ale,  in  England,  is  brewed  from  paler 
malt  than  leer;  porter  is  brewed  from  pale 
malt  coloured  with  burnt  malt;  stout  is  only  a 
superior  kind  of  porter;  table-beer  is  simply 
poor  or  weak  beer.  Malt  is  the  proper  mate- 
rial for  yielding  beer;  but  imitative  beers  ai-o 
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brewed  from  bran,  potatoes,  spruce,  sugar, 
aud  treacle. 

A  ie\y  flavouring  and  sweetening  ingre- 
dients are  recognized  and  allowable  in  brewing ; 
but  tbe  world  knows  very  little  of  the  adultera- 
tions to  which  beer  is  too  often  subjected. 
Quassia,  gentian,  wormwood,  broom-top,  to 
impai-t bitterness;  capsicum,  ginger, coriander, 
orange  peel,  caraway,  to  give  pungency ;  opium, 
cocculus  indicus,  nux  vomica,  tobacco,  poppy, 
henbane,  to  intoxicate ;  molasses,  sugar,  trea- 
cle, as  substitutes  for  malt;  sulphiuric  acid, 
alum,  vitriol,  salt,  to  impart  various  properties 
—nil  are  suspected,  and  more  than  suspected, 
of  plajing  a  part  in  the  manufacture  of  some 
of  those  beverages  which  occasionally  go  by 
the  name  of  beer.    The  Excise  have  battled 
^  hard  against  these  difBculties  ;  but  with  only 
partial  success. 

Mr.  Tizard,  a  brewer  of  Bu-mingham,  has 
suggested  a  remarkable  arrangement  for  fer- 
menting the  beer.    He  proposes  the  use  of  a 
subteiTanean  fermenting  room,  sunk  to  such 
a  depth  as  to  have  a  uniform  temperature 
from  45°  to  52°  at  aU  hours  and  seasons.  Tins, 
in  our  country  would  be  a  depth  of  about  70 
or  80  feet.    The  fermenting  vessels  axe  sur- 
rounded mth  cold  water  in  this  subterranean 
chamber.    The  cooled  wort  is  conveyed  by  a 
pipe  dQwn  mto  the  vessel ;  and  after  the  pro- 
cesses of  fermenting,  cleansmg,  and  fimng,  it 
is  drawn  up  agam  through  racldng  taps,  which 
only  just  dip  below  the  surface  of  the  hquid, 
so  as  not  to  disturb  the  lees  of  the  hquor. 

A  cooler  for  brewmg,  introduced  by  Mr. 
Davidson,  acts  in  the  following  way.  The  wort 
is  pumped  up  at  a  slow  and  regulated  speed 
into  a  recipient  at  the  top  of  the  machme  ;  it 
there  divides  into  a  series  of  thin  films  or 
streams,  and  trickles  down  the  inside  of  a 
number  of  thin  metallic  tubes,  set  vertically. 
An  upward  current  of  aii'  passes  through  these 
tubes,  meeting  and  coohng  the  hot  wort. 

Various  other  improvements  ai-e  frequency 
being  introduced  ov  suggested  ;  but  we  miist 
hasten  to  say  a  few  words  of  the  vast  establish- 
ments Avherein  brewing  is  sometimes  con- 
ducted, and  of  which  Messrs.  Barclay  and  Per 
kins'  Porter  Brewery  is  the  most  notable  spe- 
cimen. 

This  large  estabUshment  covers  many  acres, 
and  contains  so  many  court  yards  and  build- 
ijngs  surrounding  them,  that  it  almost  rcqmres 
a  map  to  render  the  arrangement  intelhgible. 
Here  is  the  vast  Hun-room'  or  fermenting 
house  ;  north-east  of  this,  on  the  river  side,  is 
the  wharf  for  landing  the  malt  and  for  sliip- 
ping  the  beer ;  westward  of  the  whai-f  are  the 
iipmense  malt  warehouses ;  nearer  at  hand 
are  the  steam-engine  appai-atus,  tlie  water  re- 
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servoir,  the  cooperage,  the  ale  and  porter 
brewhouses,  the  fining  house,  the  stpve  vaults, 
the  splendid  stables  for  the  dray-horses.— 
Such  are  the  objects  which  present  them- 
selves, over  an  area  of  eight  or  nine  acres. 
And  Avhen  we  examine  them  more  closely,  the 
details  themselves  are  vast.  Evei7thing  is  on 
a  large  scale.    The  water  cisterns  are  30  feet 
long  by  '20  wide ;  the  malt-bins,  two  dozen  in 
number,  are  each  large  enough  to  contain  an 
ordinary  three-storied  house  ;  the  great  brew- 
house  is  nearly  as  large  as  Westminster  Hall; 
the  copper  vessels  for  boihng  contain  12,000 
gallons  each;  the  store  of  beer  always  on 
hand  requires  150  vats,  of  an  average  capacity 
of  30,000  gallons  each  ;  one  particular  vat  con- 
tains 100,000  gallons,  and  weighs  when  full 
500  tons  ;  the  number  of  butts,  puncheons, 
and  barrels,  belonging  to  the  estabhshment 
exceeds  60,000 ;  about  200  horses  are  kept, 
who  have  stables  arranged  with  all  scientific 
apphances,  and  a  veteiinary  sm-geon  on  then- 
especial  behoof. 

BRICK.  The  ancients  used  bncks  botlt 
baked  and  sunply  di-ied  in  the  sun.  Those 
found  in  the  ruins  of  Babylon  [Babylon]  are 
among  the  oldest  specimens  existing.  Th§| 
Egyptians  used  sun -di-ied  bricks,  and  the  pro- 
cess of  makmg  them  is  represented  m  their 
paintings.  The  Greek  bricks  appear  to  hav^. 
been  used  sunply  diied.  Roman  bncks  were 
very  thin  in  proportion  to  then-  length  and 
breadth,  and  were  well  bm-nt. 

In  making  orduiary  Enghsh  bricks,  the  top 
soil,  or  encallow,  is  first  removed  from  the 
clay,  which  is  dug  and  tm-ned  over  m  m 
winter.    Exposm'e  to  wet  and  frost  prepai-es 
it  for  use  by  the  spi-ing,  when  fine  ashes  are 
added  to  it  in  the  proportion  of  one-faitj 
ashes  to  fom--fifths  clay,  or  60  chaldrons  to  24fl 
cubic  yards,  which  will  make  100,000  bncks. 
When  much  sand  is  mixed  with  the  c  ay, 
forming  what  is  called  a  mild  earth,  a  smaller 
proportion  of  ashes  may  be  used.  This  quan- 
tity requires  also  the  addition  of  about  15 
ch^drons,  or,  if  mild,  of  about  12  chaldrons 
of  breeze,  which  is  a  Itind  of  coarse  coal  ask, 
sepai-ated  by  sifting,  to  aid  tiie  burning.  The 
clay  and  ashes  being  well  mixed  diggmg, 
watering,  and  raldng  backwi^rds  and  foi-wards 
^rith  a  pronged  hoe,  the  mass  is  removed  in 
barrows  to  the  pufi-null,  which  consists  of  an 
upright  ban-el  in  which  a  senes  of  strong  uon 
Icnives  and  teeth  ai-e  caused  to  revolve  by  tue 
power  of  a  horse  walking  in  a  f -c^^J^J/^^^ 
to  as  to  cut  and  masticate  the  clay  ^ a? 
thoroughly  as  it  passes  from  the  top  of 
ban-el  to  an  aperture  provided  for  its  e.it  B^ 
the  bottom.   As  the  clay  oozes  out  oi^ 
mill,  it  is  removed  ydih  a  cncfclwld,  or  concaye 
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-  ihovel,  and  covered  with  sacks  to  prevent  its 
Ir^-ing  too  fast.  A  pei-son  called  the  feeder 
^ikes  from  the  stock  of  clay  thus  prepared  a 
>iece  about  the  size  of  a  brick,  covers  it  >vith 
ind,  and  passes  it  to  the  moulder,  who 
iirows  it  vnth  some  force  into  a  wooden 
loidd  of  the  size  and  shape  of  the  brick, 
hich  mould  is  pre^'iously  sanded.  Having 
Ued  the  mould,  the  moulder  cuts  off  any 
uperfluous  clay  with  a  stick  kept  in  a  bowl  of 
ater  by  his  side,  and  then  removes  the  hack 
nd  sides  of  the  mould,  after  which  the  soft 
nek  IS  cai-efully  transferred  from  the  bottom 
oai-d  of  the  mould  to  a  paUet-board,  and,  when 
sufficient  number  have  been  moulded,  is  con- 
eyed  vdih  others  to  the  hac/cs,  wliich  are 
ing  level  lines  raised  about  4  inches  from 
le  sm-face  of  the  field,  and  formed  about  2 
et  6  inches  wide.  The  upper  surfaces  of 
le  bricks  are  previously  sanded,  and  great 

tare  is  taken  to  avoid  twistmg  or  othenvise 
ijming  then-  shape  in  transferring  them  to 
•le  hacks,  on  which  they  ai-e  laid  in  two  rows, 
ith  a  Uttle  space  between  each  to  allow  the 
•ee  circulation  of  air.    One  double  row  bemg 
Dmpleted,  another  is  put  upon  them,  and 
ns  is  continued  untU  the  bricks  are  pUed 
■om  seven  to  ten  high.    In  putting  them 
ovm  the  workman  coimts  them,  and  makes  a 
i|  ot  with  a  stick  m  eveiy  thousandth  brick. 
11  he  hacks  are  covered  with  straw  at  night  and 
loweiy  weather;  and  in  some  brick-fields 
leds  are  erected  over  them ;  but  this  plan  is 
Kpensive,  and  retards  the  diying.  When 
.^tially  diied,  the  bricks  are  removed,  placed 
LiagonaUy,  ^nth  wider  apertm-es,  and  with  the 
ottom  bncks  brought  to  the  top;  and  after 
mis  process,  which  is  called  skintllng,  they  are 
unmoved  to  the  /din  or  clamp,  which  is  a  vast 
1  de  of  bncks,  laid  together  as  closely  as  pos- 
ble,  on  a  sbghtly  concave  foundation  of  brick 
ibbish,  the  raised  ends  of  which  face  the 
1  orth  and  south.    On  this  foundation  the  new 
rncks  are  hudt  up  in  lots  or  necks,  of  which 
le  centre  one,  which  is  first  erected,  is  vertical, 
hile  the  others,  o^^'ing  to  the  concavity  of  the 
jundation,  have  a  shght  inchnation  towards 
.   bmaU  spaces,  filled  with  breeze,  are  left 
nong  the  lowest  courses  of  bricks,  and  flues, 
•  hve-holes  nhont  the  width  of  a  brick,  and 
om  0  to  0  feet  apart,  are  also  formed  to  aid 
le.  hghtmg  of  the  clamp,  and  fiUed  with  dry 

unded  by  old  bncks,  or  by  the  driest  of 
.ose  ne  wly  made,  and  a  thick  layer  of  breeze 
spread  on  the  top.  The  external  bricks  are 
'ated  with  a  thm  plastering  of  clay  ;  and,  if 
le  weather  prove  wet,  the  kiln  is  protected 
U  loos,  or  hurdles  interwoven  with  rushes 
»>'he  fire  is  lighted  at  the  mouths  of  the  flues 


or  live-holes,  which  qre  closed  wheji  it  burns 
well;  and  in  favoui-ahle  M'eather  the  bricks 
will  be  completely  burnt  in  about  twenty -five 
or  thirty  days,  in  the  com-se  of  which  time 
the  cindery  matter  dispersed  through  their 
substance  becomes  gradually  ignited  and  con- 
sumed. Such  bricks  as  are  found  to  be  im- 
perfectly biu-nt,  are  put  into  the  next  clamp 
to  be  burned  again.  Those  which  are  suffi 
ciently  burnt  are  separated,  according  to 
quality,  into — hard  sound  stocks;  place,  or 
inferior  soft  red  bricks ;  and  burrs  or  clinkers, 
which  are  black-looking  masses  of  vitrified 
brick,  of  very  inferior  value. 

Ordinary  bricks  are  moulded  in  this  country 
10  inches  long,  5  inches  wide,  and  three  inches 
thick,  and  ai-e  reduced  by  drying  apd  burning 
to  about  9  niches  long,  inches  wide,  and  a 
proportionate  thiclaiess. 

Eln-bui-nt  bricks,  are,  as  their  name  im- 
plies, bm-nt  in  a  Idln  or  oven  instead  of  a 
clamp,  and  have  no  ashes  mixed  with  the 
clay.  Marl  or  malm  stocks,  which  are  either 
baked  or  bui-nt,  take  their  name  from  the 
marl  originally  used  in  them,  which  hqs  now 
given  place  to  chalk.  Dutch  clinkers  are  a 
land  of  small,  hai-d,  yellow  bricks.  Fire- 
bricks, also  called  Windsor  bricks,  are  li  inch 
thick,  and  of  a  quality  to  resist  the  action  of 
fire.  Paving  bricks,  drainmg  bricks,  capping 
or  coping  bricks,  coggin  bricks,  compass  bricks 
for  wells  and  circular  works,  feather-edged  or 
thin  bricks  for  the  external  parts  of  wooden 
buildings,  and  many  other  varieties  of  form, 
size,  and  quahty,  are  also  made.  In  some 
cases,  a  smooth  or  glazed  surface  is  produced 
in  the  burning. 

Much  ingenuity  has  been  dii-ected,  and  of 
late  years  with  great  success,  to  the  substitu- 
tion of  machinery  for  hand-labour  in  many  of 
the  processes  of  brick-making.  The  contri- 
vances for  this  purpose  ore  necessarily  too 
complicated  for  description  within  our  limits  ; 
but  as  a  general  remark  it  may  be  observed, 
that  the  increased  sohdity  and  closeness  of 
texture  obtained  in  bricks  so  made  recom- 
mend them  for  use  in  the  brick-work  of  rail- 
way arches  and  tunnels,  which  has  been  found 
in  some  cases  subject  to  decay  from  the  alter- 
nations of  temperature  and  moistm-e.  The 
comparative  costUness  of  machine-made  bricks 
has  hitherto  impeded  their  general  use  ;  but 
machinery  is  already  veiy  extensively  employed 
in  the  manufacture  of  draining  and  other 
tiles  and  other  superior  articles  of  the  brick 
character. 

It  is  known  that  the  ancients  were  in  pos- 
session of  a  method  of  maldng  bricks  wliich, 
though  having  considerable  strengtli,  and  a 
remarkable  power  of  resisting  heat,  were  yet 
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of  such  small  specific  gravity  that  they  floated 
on  the  surface  of  water. ^  About  the  year  1790 
M.  Fahbroni,  an  Itahan,"  suggested  that  these 
bricks  were  probably  made  of  a  kind  of  earth 
found  in  Sicily,  called  mounlam  meal,  con- 
tainijig  55  per  cent,  of  silica,  15  of  magnesia, 
12  of  clay,  3  of  Hme,  1  of  iron,  and  14  ot 
water.    Bricks  formed  of  tbis  material  Avere 
found  to  be  very  slow  conductors  of  heat, 
and  to  be  so  light  as  to  float  in  water.  They 
are  not  quite  so  strong  as  common  bncks, 
but  can  be  made  so  by  the  addition  of  a  little 
more  pure  clay.    They  imite  well  with  lime, 
and  resist  the  action  of  mortar.    These  vari- 
ous qualities  render  such  a  material  very  ser- 
viceable for  the  construction  of  various  parts 
of  ships  liable  to  be  exposed  to  great  heat ; 
such  as  stoves,  cooking  arrangements,  steam- 
engine  furnaces,  &c. ;  where  hghtness  and  in- 
combustibility are  wanted.    Such  bricks  also 
might  be  used  for  constructing  floating-houses 
on  ornamental  waters. 

The  recent  repeal  of  the  brick  duty  has 
aheady  begun  to  produce  beneficial  effects,  by 
alloAvmg  scope  for  the  exercise  of  mventive 
talent.    The  duty,  which  was  5s.  lO^Z.  per 
thousand  on  ordinary  bricks,  hicreased  largely 
if  the  bricks  were  either  larger  in  size  or  of 
superior  quahty  ;  so  tliat  the  maker  was  de- 
terred from  any  departin-e  from  ordinary  size 
and  quality.    The  number  of  bricks  chai'ged 
with  duty  dm'ing  the  last  few  yeais,  has  varied 
from  1,200  to  1,900  milhons.  Since  the  repeal 
of  the  duty,  measin-es  have  been  taken  to  in- 
troduce brick   ornaments    in  architecture. 
Messrs.  Bowers  of  Tunstall  have  patented  a 
method  of  malring  brick  ornaments  by  which 
the  substance  assumes  a  much  more  vitrified 
appearance  than  ordinary  brick.    A  hydraulic 
press  is  used  to  force  the  prepared  clay  into 
moulds  ;  and  the  ornament  is  produced  Avith 
a  degree  of  sharpness  equal  to  fine  carving. 
It  is  intended  to  apply  such  bricks  to  the  for- 
mation of  cornices,  mouldings,  skirting  boai'ds, 
finger-plates  for  doors,  pilaster  facings,  orna- 
mental archivolts,  picture  frames,  upholsterers- 
fittings,  &c     The  surface  is  so  hai-d  and 
smooth,  that  it  is  capable  of  being  painted, 
grained,  or  gilt. 

Mr.  Robert's  hollow  bricks,  introduced  ni 
1B40,  are  valuable  for  many  piuiioses  where 
dry,  warm,  and  light  brickwork  is  required. 

BRICKWORK.  The  art  of  the  bricklayer 
is  shown,  not  merely  in  laying  and  cementing 
his  bricks,  but  in  making  them  to  mutually 
support  each  other.  This  object,  whicli  is 
termed  bondimj,  is  accomplished  by  breaking 
or  distributing  the  joints ;  so  that  two  may 
never  come  immediately  over  each  other;  and 
by  layin-^  some  of  the  bricks  as  sirdchm,  or 


stretching  courses,  with  theur  length  m  the 
direction  of  that  of  the  wall,  and  others,  which 
are  called  headers,  with  their  length  running 
across,  or  in  the  dh-ection  of  the  breadth  or 
thickness  of  the  wall.    The  bonds  in  most 
common  use  are  JSnglish  bond,  consistmg  of 
alternate  layers  or  com-ses  of  headers  and 
stretchers  ;  Flemish  bond,  in  which  headers 
and  stretchers  ai-e  laid  alternately  in  the  same 
com-se,  the  headers  of  one  course  bemg  laid 
across  the  middle  of  the  stretchers  of  the 
course  below  it;  garden-wall  bond,  consistmg 
of  three  stretchers  and  one  header  m  the 
same  course  ;  and  herrimj-bone  bond,  which  is 
sometimes  used  in  very  thick  walls,  and  is 
produced  by  laying  the  bricks  at  an  angle  ot 
45^  with  the  direction  of  the  wall,  and  revers- 
m"  the  inclination  of  each  successive  course. 
Whenever  it  is  necessary,  in  order  to  prevent 
the  perpends,  or  vertical  joints,  coming  imme- 
diately over  each  other,  a  half,  quai-ter,  or 
thi-ee-quai-ter  brick,  or  bat,  is  used  to  com- 
mence or  finish  a  com-se.    Walls,  the  thick- 
ness of  which  is  nine  mches,  or  equal  to  the 
lenc^th  of  one  brick,  ai-e  called,  single  brick  ; 
thole  half  that  thickness,  half-bnck;  and 
others  brick  and  a  half,  two  bricks,  two  bricks 

and  a  half,  &c.  . 

Ai-ched  and  groined  work  requu-es  peculiar 
care,  and  in  many  cases  the  cuttmg  of  tbe 
bricks  to  fit  each  to  its  pai-ticulai-  bed  ;  and  m 
ordinary  house-building  great  neatness  is 
called  for  in  the  foi-mation  of  the  flat  arches 
over  doorways  and  windows. 

Ilortar,  the  cement  usually  employed  for 
brickwork,  is  composed  of  either  grayer  white 
hme,  and  river,  sea,  or  road  sand  mixed  wiili 
water  in  the  proportion  of  one  pai-t  of  grnj 
lime  to  two  and  a  half  of  sand,  or  one  ot 
white  or  chalk  hme  to  two  of  sand.  1  be  clip- 
puiff  of  the  bricks  in  water  as  they  are  laui 
makes  them  adhere  more  firmly  to  the  mor- 
tal-. Puity  is  a  very  fine  Icind  of  mortau 
made  of  lime  and  water  only,  used  for  del, 
cate  purposes,  and  such  as  the  setting  - 
rubbed  or  gauged  aa-ches,  where  the  joints  in. 

''The'  foundations  of  a  wall  are  always  lai 
broader  than  the  superstructure,   and  tn 
broader  courses  are  termed  fooUngs,  the  w 
iections  themselves  being  called  set-ops.  hu 
'den-walls  ai-e  usually  strengthened  with  pu  i 
or  buttresses  projecting  4 J  inches,  at  ink i 
vals  of  10  or  12  feet.   Vfhen  new  walls  av. 
ioined  on  to  old,  it  is  usual  to  talce  out  a  bncl. 
'or  pai-t  of  a  brick  from  every  alteniale  co  n 
of  the  old  work,  in  order  to  '"f  y"  /  Jf^  "  ; 
work;  and  these  toothings  are  left  m  the  fi^^ 
building  when  it  is  intended  to  jom  new  wor 
to  it.    In  many  cases,  also,  strips  of  uon 
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hooping  are  laid  in  the  horizontal  joints,  to 
afford  a  further  houd  or  tie  between  the  old 
and  new  brickwork.  Brickwork  is  measured 
by  the  rod  of  272  superficial  feet. 

Mr.  Kennedy,  in  his  '  Campaign  of  the 
Indus,'  states  that  no  brickwork  he  had  ever 
seen  in  Europe  equalled  the  perfection  of 
that  exhibited  in  the  ancient  tombs  neai- 
Tatta.  The  most  beautifully-chiselled  stone 
could  not  surpass  the  sharpness  of  edge  and 
angle,  or  the  accuracy  of  form;  whilst  the 
substance  was  so  perfectly  homogeneous  and 
skilfully  burned,  that  each  brick  had  a  metallic 
ringing  sound,  and  fractured  with  a  clear  sur- 
face like  breaking  freestone. 

BRIDGE.     Most  countries  can  exhibit 
specimens  of  bridge-buUding.    The  Chinese 
lay  claim  to  high  antiquity  in  the  construction 
of  arched  bridges.    One  at  Fou-tcheou-fou  is 
400  yai-ds  long,  about  12  yards  wide,  and  had 
formerly  ranges  of  shops  upon  it ;  and  one 
at  the  sestuary  of  Suen-tcheou-fou  is  2500 
Chinese  feet  in  length,  20  in  width,  and  has 
252  stone  piers,  on  which  is  laid  a  roadway  of 
huge  stone  blocks.     Chinese  bridges  have 
poiated,  semi-circular,  polygonal,  and  semi- 
elliptical  arches.     The  Romans  executed 
many  good  specimens  of  bridge-building,  some 
I  of  which  remain  in  use  to  the  present  time. 
'  Trajan's  bridge  over  the  Danube,  the  most 
:  stupendous  work  of  the  kind  constructed  by 
I  the  Romans,  had  20  stone  piers,  60  Roman 
I  feet  broad,  and  150  feet,  without  the  founda- 
1  tions,  ahove  the  bed  of  the  river.    The  Pont 
1  du  Gard,  near  Nismes,  is  a  remarkable  exam- 
1  pie  of  their  bridge-aqueducts.    It  consists  at 
I  the  base  of  a  series  of  six  arches,  forming  a 
I  bridge  of  465  feet  long  ;  this  is  surmounted 
1  by  a  longer  series  of  arches,  extendmg  780 
f  feet,  to  the  slope  of  the  mountains  on  each 

•  side  ;  and  above  these  is  a  third  series,  of  35 
-smaUer  arches,  extending  to  the  length  of 

•  850  feet,  on  the  top  of  which  is  the  aqueduct 
or  channel  for  water.    The  entke  height  is 

'  190  feet. 

The  bridges  erected  by  the  Romans  in  the 
provinces  under  their  sway  afforded  models 
from  which  the  art  of  constructing  bridges 
extended  throughout  the  north  and  west  of 
Europe.    No  countiy  possesses  finer  or  more 
numerous  examples  than  our  own  ;  in  which, 
even  before  the  extraordmary  impulse  given 
to  this  department  of  civil  engineering  by  the 
mtroduction  of  the  railway  system,  it  has 
been  earned  to  the  utmost  perfection.  The 
oldest  bridge  now  existing  in  England  is  the 
tnangular  bridge  at  Croyland,  in  Lincolnshire, 
J^hich  is  said  to  have  been  erected  about  a.d., 
WeO;  it  consists  of  three  semi  or  half-arches| 
»whose  bases  stand  equidistant  from  each  other 
VOL.  I.  ' 


in  the  circumference  of  a  circle,  and  unite 
at  the  top.    Old  London  Bridge,  which,  with 
numerous  alterations  and  patchings-up,  re- 
mained in  use   until  1831,  was  begun  in 
1176,  and  was  for  several  centuries  covered 
with  houses.    The  modern  bridges  across  the 
Thames  at  the  metropolis  form  noble  speci- 
mens of  bridge  architecture  and  engineering  ; 
but  those  constnieted  in  the  last  century, 
Westminster  and  Blackfi-iars  bridges,  have 
entailed  heavy  subsequent  charges  on  account 
of  the  insufSciency  of  the  foundations.  New 
London  Bridge  is  of  granite,  928  feet  long 
between  the  abutments,  and  consists  of  five 
semi-elliptical  arches,  of  which  the  centre  one 
has  a  span  of  152  feet,  while  the  next  pair  and 
the  abutment  arches  are  140  and  130  feet 
respectively.    It  was  commenced  in  1824,  and 
completed  in  1831.    Southwark  Bridge  is  718 
feet  between  the  abutments,  and  consists  of 
three  cast-u-on  arches  each  formiog  a  seg- 
ment of  a  very  large  circle ;  the  span  of  the 
centre  one  being  250  feet,  and  of  the  others 
210  feet  each ;  they  are  supported  by  granite 
piers.    Waterloo  Bridge  is  a  fine  example  of 
a  flat  or  level  bridge,  with  a  horizontal  road- 
way, supported  by  a  series  of  arches  of  equal 
elevation.    It  is  of  granite,  has  nine  eUiptical 
arches  of  120  feet  span,  and  is  approached  by 
elevated  roads,  supported  upon  brick  arches. 
The  length  between  the  abutments  is  1380 
feet,  the  river  being  wider  at  this  point  than 
it  is  lower  down ;  but,  including  the  arched 
approaches,  the  total  length  is  2456  feet.  The 
cost  was  upwards  of  1,000,OOOZ.    Some  very 
fine  specimens  of  equal-arched  bridges  have 
been  erected  by  French  engineers,  of  which 
the  Pont  de  Neuilly,  built  by  M.  Perronnet, 
between  1768  and  1780,  over  the  Seine,  has 
five  arches  of  128  feet  span. 

The  first  u-on  bridge  in  England  was  erected 
in  1779  over  the  Severn  at  Coalbrook-dale  ;  it 
consists  of  a  single  arch  of  about  100  feet 
span.  Bishop  Wearmouth  iron  bridge,  com- 
pleted in  1796,  is  a  single  arch  of  240  feet  span ; 
and  Sunderland  iron  bridge,  built  about  the 
the  same  tune,  is  an  arch  of  236  feet  span, 
and  has  a  clear  height  from  low  water  of  60 
feet  to  the  spring  and  94  feet  to  the  centre  of 
the  arch,  so  that  ships  of  300  tons  pass  under 
it  by  lowering  their  top-gallant  masts.  The 
very  important  class  of  iron  bridges  in  which 
the  suspension  principle  is  adopted  are  treated 
of  under  Suspension-Beidoe.  Swing-bridges, 
and  other  contrivances  for  removing  the  road- 
way when  it  is  necessary  to  allow  a  passage 
for  masted  vessels,  constitute  another  class  of 
iron  bridges  on  which  much  ingenuity  Jias 
been  expended.  In  many  cases  such  a  bridge 
consists  of  two  pai-ts,  which  when  closed  meet 
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in  the  centre,  and  which  are  either  raised  or 
turned  aside  out  of  the  way  when  the  water- 
way has  to  be  opened.  Another  curious  con- 
trivance for  a  similar  purpose  is  the  telescope 
bridge  introduced  by  Mr.  Rastrick,  on  the 
Brighton  and  Chichester  Railway;  in  which  a 
massive  platform,  more  than  tmce  as  long  as 
the  water  way  is  broad,  is  so  mounted  on 
wheels  as  to  be  capable  of  having  one  halt 
either  projected  across  the  river  Arun,  or 
drawn  back  out  of  the  way ;  an  adjoining  por- 
tion of  the  railway  being  laid  on  another 
moveable  platform  which  may  be  roUed  to  one 
side  to  malje  way  for  the  larger  platform  when 
it  is  thus  pushed  back  from  the  nver. 

Timber  bridges,  which  are  in  many  cases 
advantageous  from  their  cheapness,  are  fre- 
quently preferred  by  modern  engineers  for 
their  pecuhar  fitness  in  cases  where  an  im- 
perfect foundation,  or  some  other  circum- 
stance, renders  bridges  of  stone,  brick,  or 
iron  unsuitable;  while  the  introduction  ot 
various  methods  for  preserving  wood  from 
decay  obviates  one  of  the  principal  objections 
to  them.    By  the  due  application  of  trussing, 
timber  bridges  of  extraordinai7  span  may  be 
consti-ucted  with  safety.  Some  such  are  caUed 
pendent  or  fhilosophical  bridges,  and  many  ex- 
amples of  this  kind  of  structure  are  found  in 
America.    The  Upper  and  Lower  SchuylkiU 
bridges,  near  Philadelphia,  and  that  across 
the  Delaware  at  Trenton,  are  among  the  most 
remarkable.    The  Upper  Schuylkill  bridge, 
which  is  also  called  the  Colossus,  consists  ot 
one  very  flat  ai-ch  of  340  feet  span.  The 
Lower  Schuylkill  bridge  has  three  arches,  one 
of  195  and  the  others  150  feet  span,  resting 
on  stone  piers.    The  Trenton  bridge,  erected 
in  1819,  has  five  arches,  one  of  200,  two  of  180, 
and  two  of  160  feet  span,  resting  upon  Hght 
stone  piers.    Lattice  bridges,  so  called  fi'om 
their  steucture  resembling  lattice-work,  are 
much  used  in  the  United  States,  and  have 
been  introduced  in  English  railway  engi- 
neering, r.  +1 

The  secitting  of  a  good  foundation  lor  tlie 
piers  is  the  point  of  primary  importance  m 
bridge-buildmg.    Where  the  ground  is  soft, 
this  must  be  done  by  piling,  or  drivmg  Avhole 
trunks  of  timber,  pointed  and  shod  with  u'on, 
into  the  earth  ;  it  is  in  this  kind  of  work  that 
Nasmyth's  steam  pile-driver  shows  its  great 
power;  and  still  more,  perhaps.  Dr.  Pottos 
mode  of  sinking  hollow  piles  by  pneumatic 
pressure.     In  order  to  exclude  the  water 
while  lajing  the  foundations  and  consU-uctmg 
the  masonry  of  the  piers,  it  is  usual  to  form 
in  the  bed  of  the  river  a  coffer-dam,  or  water- 
tight enclosure  of  piling,  from  the  interior  of 
which  the  water  is  pumped  out.   To  save  the 


enormous  expense  of  this  plan  caissons  were 
invented ;  they  may  be  compared  to  great 
tubs  or  flat-bottomed  boats,  with  very  strong 
vertical  sides.  One  of  these  being  floated  to 
the  spot  where  a  pier  is  to  be  founded,  a  few 
courses  of  masonry  are  built  within  it,  and  it 
is  sunk  into  the  requu-ed  position.  The  ver- 
tical sides  are  subsequently  removed,  leaving 
the  flat  bottom  beneath  the  masonry,  as  a  kmd 
of  floor  or  foundation. 

An  ingenious  modem  contrivance  is  the 
floating  bridge  contrived  by  Mr.  Rendel  in  lieu 
of  an  ordinary  steam  ferry-boat,  for  which  the 
current  was  found  to  be  too  strong,  as  a  means 
of  communication  between  Torpomt  and  the 
Cornwall  shore,  at  the  mouth  of  PljTnouth 
harbour,  and  which  has  since  been  applied 
also  to  the  harbours  of  Dartmouth,  Ports- 
mouth, and  Southampton.    It  consists  of  a 
large  flat  bottomed  vessel,  the  deck  of  which 
is  adapted  to  receive  horses  and  carnages  as 
weU  as  foot  passengers,  and  which  is  pro- 
pelled by  means  of  wheels  tm-ned  by  a  steam- 
engme  mounted  in  the  vessel.  These  wheels, 
however,  instead  of  propeUmg  the  vessel  by 
thek  action  upon  the  water,  do  so  by  takmg 
hold,  by  means  of  protuberances  fonned  on 
their  circumference,  of  chains  wluch  ai-e  ex- 
tended from  shore  to  shore,  secm-ed  at  each 
end,  but  allowed  to  hang  under  water  m  a 
festoon  or  cuxye  of  sufficient  depth  to  allow 
ships  to  pass  over  them  mthout  danger.  The 
chains,  which  are  not  absolutely  fixed  at  the 
ends,  but  are  attached  to  veiy  heavy  balance 
weights,  are  hfted  up  by  the  vessel  as  it  pro- 
ceeds, and  serve  not  only  as  an  abutment  to 
secm-e  the  progress  of  the  vessel,  but  also  to 
keep  it  in  its  right  coiu'se.  _ 

The  high-level  bridge  at  Newcastle  is  one  ot 
the  finest  examples  of  modem  bridge  build- 
in^    It  accommodates  the  York  and  Bennck 
Railway,  and  also  the  ordinary  road  traffic. 
It  is  a  double  bridge,  ^dth  the  railway  road  22 
feet  above  the  horse  road.    The  total  length 
is  about  1,400  feet.    The  extreme  height  is 
112i  feet  above  high  water  mark.  There  areG 
arches,  each  of  125  feet  span,  besides  severa^ 
land  arches.    The  piers  ai-e  of  masonry;  but 
the  arches,  piUai-s,  braces,  gu-ders,  and  balus- 
ta-ades  are  of  h-on.    The  cai-riage  roadway  is 
20  feet  wide,  ^rith  two  foot  pavements  of  G  feet 
each.    The  bridge  piers  are  no  less  than  Ul 
feet  high  from  the  foundation ;  they  are  4m 
feet  by  ]Gi  in  the  squai-e ;  they  are  built  on 
piles,  some  of  which  penetrate  to  a  depth  ot 
50  feet  in  the  ground.    The  road  bridge  is 
suspended  from  the  arches  of  the  upper  oi 
railway  bridge;  thus  affording  a  verj^  re^ 
markable  example  of  the  combination  o.  two 
distinct  piinciples  in  bridge  building. 
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The  border  bridge  over  the  Tweed  at  Ber- 
wick is  another  fine  example  of  railway  work  ; 
ooDstitutiug  one  of  the  finest  stone  bridges  in 
existence.  The  still  more  extraordinary  Bri- 
tannia tubular  bridge  over  the  Menai  ^^•ill 
come  for  notice  in  a  later  ai-ticle.  [Menai 
BurDGES.]  The  hollow  girder  principle,  so 
scientifically  apphed  in  the  Britannia  bridge, 
is  now  much  used  for  small  railway  bridges 
over  roads  and  streets. 

Mr.  Gladstone  has  recently  suggested  the 
employment  of  wi-ought  iron  bars  as  a  mate- 
rial for  bridges.  The  astonishing  strength  of 
the  angle  irons  and  other  paits  of  the  Britan- 
nia tubular  bridge,  is  leading  engineers  to  the 
consideration  of  further  employment  of  simi- 
lar- materials.    Mr.  Gladstone  proposes  the 


i 


use  of  malleable  ii-on  bars,  of  the  double  T 
-shape,  to  form  almost  the  onlymaterialof  the 
|1  uridge.  These  bars  ai-e  to  be  either  rivetted  at 
h  hen-  flanges,  or  fastened  together  by  nuts 
md  screws.    All  the  bar?  are  to  be  placed 
lorizontally;  and,  at  spots  Avhere  additional 
trength  is  required,  such  as  near  the  abut- 
ments or  piers,  they  might  be  rivetted  side  by 
•ide,  so  as  to  fonn  a  sohd  i-nass  ;  while  near 
he  centi-e  of  the  water  way  or  arch  they  might 
le  so  extended  as  to  form  an  open  iron-work 
)f  elegant  character.   The  engineer  who  sug- 
gests this  plan  points  out  four  advantages 
»  hich  he  thinks  would  accompany  its  adop- 
ion — it  would  enable  a  span  of  almost  any 
ength  to  be  made ;  it  would  render  a  nearly 
iat  roadway  practicable  ;  it  would  give  a  higher 
r^ater-way  than  an  arch  springing  from  piers 
pi  the  usual  manner ;  and  it  would  render  the 
<se  of  expensive  centering  unnecessary. 

The  fall  of  an  iron  railway  bridge  over  the 
)ee,  at  Chester,  belonging  to  the  Chester  and 
lolyhead  EaUway  Company,  in  1847,  has  led 
)  many  enquiries  on  the  nature  of  such 
ridges.  Mr.  Locke,  who  has  constructed  so 
lany  bridges  of  stone,  brick,  and  timber, 
;ated  in  the  evidence  which  he  gave  in  rela- 
on  to  that  catastrophe,  that  he  thinks  cast- 
on  to  be  wholly  unfitted  for  the  construction 

■  bridges  for  railways,  unless  under  special 

■  ■rcumstances. 

'  In  1830  a  bridge  had  to  be  constructed  at 
risoles,  over  the  branch  canal  of  Garonne, 
i  France  ;  and  as  building  stone  is  scarce  in 
lat  district,  M.  Lebrun  determined  to  con- 
ract  it  of  belon  or  concrule.  This  he  accom- 
ished,  and  the  bridge  was  finished  in  1841. 
|i'Oth  the  French  Ulon  and  the  English  con- 
•cte  are  formed  of  lime,  sand,  and  pebbles  ; 
It  there  are  slight  differences  in  the  mode 
■  preparation.  The  hkon  was  laid  on  course 
'ter  course;  and  only  as  much  was  made 
inch  d^v  as  could  be  laid  on  in  that  day.  The 


entir-e  mass  of  the  abutments,  and  the  greater 
pai-t  of  the  arch,  was  made  of  beton  :  bricks 
being  used  only  in  a  few  places,  to  increase 
tlie  sti-ength. 

Mr.  Remuigton's  wrial  bridge,  familiar  to 
the  visitors  at  the  Sun-ey  Zoological  Gai-dens, 
has  obtained  its  name  from  its  extreme  hght- 
ness.    It  is  entirely  formed  of  thin  pieces  of 
wood  :  so  thin  and  hght  as  to  excite  general 
surprise  that  it  should  be  able  to  bear  the 
weight  of  many  persons  at  one  time.  In  1848 
Earl  Talbot  caused  a  bridge  to  be  built  on 
this  system  by  Mr.  Remington,  over  the  river 
Trent,  as  part  of  an  accommodation  road  on 
the  eaii's  estate  near  Ingesti-e.    The  bridge 
is  150  feet  span;  and  yet,  remarkable  to  ob- 
sei-ve,  the  beams  or  stiiiigers,  six  in  nimiber, 
which  extend  from  end  to  end,  ai-e  only  five 
inches  squai-e  at  each  end,  and  diminish  to  2{ 
inches  square  at  the  centre  of  the  bridge  ; 
they  are  formed  of  pieces  of  timber,  20  to  25 
feet  long,  scarped  together  at  the  ends.  They 
rest,  at  either  shore,  on  a  light  abutment 
formed  of  posts  of  oak,  6  inches  squai-e, 
framed  together  ^vith    u-on   clasps.  The 
stringers  hang  into  a  slight  cun-e,  depressed 
about  two  feet  in  the  centi-e ;  and  the  extreme 
Ughtness  at  the  centre  prevents  the  structure 
from  being  borne  down  by  its  own  weight. 
The  planks  which  form  the  bridge  ai-e  placed 
crossTOse  upon  the  stringers.    The  bridge, 
although  strong  enough  to  bear  a  caiTiage 
and  horses,  cost  only  200/. ;  and  the  tunber 
of  which  it  is  formed  was  growing  on  the  eai-l's 
estate  six  weeks  before  the  completion  of 
the  bridge.    A  similar  bridge  has  been  since 
thro-ivn  over  the  lalce  in  Birkenhead  Park,  and 
others  have  been  built  in  Birmingham  and 
elsewhere. 

BRIDGEWATER.  Much  of  the  foreign 
and  coasting  trade  of  Somersetshire  centres 
at  Bridgewater,  which  lies  nearly  at  the 
mouth  of  the  river  Parret.  The  principal 
imports  are  grain,  coals,  tallow,  and  timber. 
Coals  are  imported  from  Wales,  and  conveyed 
into  the  interior  of  the  country  by  means  of 
the  river  Parret  and  a  canal.  The  foreign 
trade  is  principally  with  Russia,  the  United 
States,  Canada,  Newfoundland,  and  the  West 
Indies.  More  than  4,000  vessels,  large  and 
small,  enter  and  clear-  at  Bridgewater  in  the 
course  of  a  year. 

A  manufacture  peculiar  to,  and  constituting 
the  staple  trade  of  Bridgewater,  is  the  fabrica- 
tion of  that  kind  of  white  brick  known  as 
Bath  Brick,  so  largely  used  in  knife-cleaning ; 
this  branch  of  industi-y  gives  employment  to 
many  of  the  inhabitants.  These  bricks  are 
formed  of  the  sediment  or  sand  of  the  river 
I'arrct,  cast  into  moulds  and  dried.  These 
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Bath  (or  mora  justly  Bridgewater)  bricks  wU 
have  the  honour  of  a  place  in  the  grand  di3- 
play  of  1851 ;  for  it  is  quite  fitting  that  the 
staple  manufacture  of  a  town,  however  appa- 
rently humble,  should  be  there  represented. 
Various  manufactiures  in  clay  and  brick  mil 
also  be  exhibited  from  Bridgewater 

BEIDGEWATER, FRANCIS  EGERTON, 
DUKE  OF,  is  indissolubly  associated  with 
the  history  of   canal  engmeering  in_  this 
country.    One  of  the  estates  which  he  mhe- 
rited,  situated  at  Worsley,  near  Manchester, 
contained  a  rich  bed  of  coal ;  but  was  compa- 
ratively of  httle  value,  in  consequence  ot  the 
heavy  expense  of  land  carriage  and  tbe  made- 
quate  means  of  communication  afforded  by  the 
Irwell ;  and  this  led  him  to  conceive  the  plan 
of  a  navigable  canal,  for  which,  in  1758-9,  he 
obtained  an  act  of  parliament.    From  this  cir- 
cumstance he  is  frequently  styled  '  tbe  Father 
of  British  Inland  Navigation.'    He  chose 
Brindley  for  his  engineer,  and  on  his  plans, 
and  under  his  superintendence,  the  work  was 
completed  in  spite  of  many  difficulties.  The 
len-^th  of  the  main  line  is  above  27  miles,  aU 
on  the  same  level,  which  has  rendered  great 
embankments  necessary,  as  the  canal  crosses 
several  depressions.    One  of  these  embank- 
ments is  900  yards  long,  17  feet  high,  and  112 
feet  wide  at  the  base.   With  the  exception  ot 
that  part  between  Worsley  and  Leigh,  every 
part  of  the  canal  was  executed,  under  the 
du-ection  of  Brindley,  m  about  five  years. 

The  Duke  of  Bridgewater  died  March  B, 
1803,  without  childi-en,  and  his  great  wealth 
was  distributed  among  the  collateral  branches 
of  his  family.  The  canal  property,  with  the 
Lancashire,  Cheshire,  and  Brackley  estates  he 
left  to  his  nephew,  the  late  Duke  of  Suther- 
land. They  are  now  in  the  possession  of  the 
Earl  of  Ellesmere.  . 

BRIDPOET  is  one  of  the  few  commercial 
towns  in  Dorsetshke ;  having  a  safe  and  busy 
harbour.   It  once  had  a  considerable  coastmg 
trade  in  coal  and  gram ;  but  this  trade  has 
been  almost  entirely  lost  in  consequence  oi 
the  superior  facilities  for  transmission  oi 
goods  afforded  by  railways.    Hemp,  flax,  tal- 
low, timber,  and  wheat  are  imported  from 
Russia  and  the  Baltic;  and  timber  from  Nor- 
way and  America.     Wines,  spunts,  skins, 
coals,  culm,  and  slates  are  also  imported. 
The  exports  consist  chiefly  of  the  manufac- 
tures of  the  town,  and  of  cheese  and  bu  ter 
for  which  the  neighboiu-hood  is  celebrated. 
The  manufactures  of  Bridport  aa-e  principally 
of  twine,  shoe-thread,  cordage,  sailcloth,  and 
fishing  nets.    The  antiquity  of  the  hemp 
trade  in  Bridport  has  long  since  dignified  a 
halter  with  the  name  of  a  *  Bndport  dagger. 
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The  townsmen  of  Bridport  very  properly 
intend  to  illustrate  the  industry,  which  has 
given  them  their  manufacturing  title,  at  the 
forthcoming  exhibition.    Specimens  of  hemp 
and  flax  twine,  netting,  yarn,  canvas,  girth, 
webbmg,  bags,  and  sacking— for  all  of  which 
Bridport  has  been  noted  ever  since  the  tune 
of  Henry  VIII— are  to  be  exhibited. 
BRIMSTONE.  [Sulphur.] 
BRINDLEY,  JAMES,  shared  with  the 
Duke  of  Bridgewater  in  the  honour  of  mtro- 
ducing  canal  navigation  into  this  country.  Ha 
was  born  ha  1716,  and  was  apprenticed  m  his 
17th  year  to  a  miUwiight  near  Macclesfield. 
When  the  period  of.liis  apprenticeship  had 
expired,  Brindley  engaged  in  busmess  on  his 
own  account;  but  he  did  not  confine  himself 
to  the  makmg  of  null  machmery.   His  repu- 
tation as  a  man  of  skill  and  ingenuity  steadily 
mcreased;  in  1755  he  executed  the  machmery 
for  a  silk-mill  at  Congleton;  and  m  1756  he 
erected  a  steam-engme  at  Newcastle-under- 

Lyne.  . 

Shortly  after  this  tune,  Brmdley  was  con- 
sulted by  the  Duke  of  Bridgewater  on  the 
practicability  of  constructmg  a  canal  from 
Worsley  to  Manchester.    His  success  m  this 
undertaking  was  the  means  of  fuUy  awakening 
pubhc  attention  to  the  advantages  of  canals. 
Within  forty-two  yeai-s  after  the  Duke's  canal 
was  opened,  apphcation  had  been  made  to 
Parliament  for  165  acts  for  cutting  canals  in 
Great  Britain,  at  an  expense  of  above  thurteen 
miUions.    In  1766  the  Trent  and  Mersey 
Canal  was  commenced  under  Bnndley's  su- 
peiintendence.  It  is  93  miles  long,  and  unites 
the  navigation  of  the  Mersey  with  that  of  the 
Trent  and  the  Humber.    It  was  caUed  by 
Brmdley  the   'Grand  Trunk  Navigation, 
owing  to  the  probabihty,  from  its  great  com- 
mercial hnportance,  of  many  other  canals 
bemg  made  to  join  it.  Brmdley  next  designed 
a  canal  46  miles  m  length,  called  the  Stafford- 
shb-e  and  Worcestershke  Canal,  for  the  pur- 
pose  of  connecting  the  Grand  Trunk  mth  tiie 
Severn.  He  also  planned  the  Coventiy  Canal, 
but  did  not  supermtend  iU  execution.  He, 
however,  superintended  the  execution  of  the 
Oxford  Canal.    The  canal  from  the  Trent  at 
Stockmth  to  Chesterfield,  46  miles  long,  was 
Biindley's  last  pubUc  undertaking.   He  also 
surveyed  and  gave  his  opmion  on  many  other 
Imes  for  navigable  canals  besides  those  men- 
tioned.  Brmdley  died  in  1772,  aged  56. 

BRISTOL.  This  famous  old  city  has  been 
an  emporium  of  commerce  for  a  longer  period 
than  almost  any  other  sea-port  m  .t'\e  jf^g- 
dom.  It  long  preceded  its  great  x^val  Lner- 
pool,  Avhich  has  now  so  signally  overtaken^ 
The  commercial  builduigs  of  Biistol  are 
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mostly  connected  more  or  less  closely  with 
the  docks.  These  docks  were  formed  by  ex- 
cavating a  new  course  for  the  Avon  south  of 
the  city,  and  converting  the  whole  of  the  old 
channel,  through  the  city,  into  one  floating 
harbour,  about  3  miles  in  length.  By  subse- 
quent changes  and  enlargements,  the  harbour 
and  docks  have  gradually  been  made  capable 
of  accommodating  a  large  amount  of  ship-^ 
ping.  The  dock  rates  on  vessels  and  goods, 
until  1848,  far  exceeded  the  corresponding 
rates  at  the  ports  of  London,  Liverpool,  Hull, 
and  G-loucester ;  but  a  gradual  decline  in  the 
commerc-e  of  Bristol  has  led  the  inhabitants 
generally  to  see  the  necessity  of  modifying 
the  port  charges,  in  order  to  invite  shipping 
10  bring  then-  oai'goes  thither. 

By  a  special  Act  obtained  in  1848  the  docks 
are  transferred  from  a  private  company  to  the 
corporation ;  and  new  dock  charges  have  been 
established,  much  more  calculated  to  attract 
shipping  to  the  port.  On  November  13,  1848, 
a  grand  procession  paraded  through  Bristol 
to  commemorate  this  important  alteration. 
It  has  been  found  that  arrivals  and  departures 
of  shipping  have  considerably  increased  since 
the  new  system  was  adopted.  There  were  in 
1849  about  300  vessels  registered  at  the  port, 
some  of  very  large  tonnage.  The  tonnage  of 
merchandize  brought  into  Bristol  is  always 
much  greater  than  that  shipped  from  thence ; 
on  account  of  Bristol  being  one  of  the  chief 
places  of  import  of  "West  India  produce. 

The  foreign  trade  of  Bristol  piincipaUy 
consists  in  imports  of  sugar,  rum,  wine, 
brandy,  colonial  and  Baltic  timber,  tallow, 
hemp,  turpentine,  bariUa,  dye-woods,  fruits, 
wheat,  and  tea.  The  principal  articles  of  ex- 
port are  iron,  tin,  bricks,  refined  sugar,  glass 
bottles,  Irish  linen,  and  manufactured  goods. 
Bristol  derives  a  considerable  portion  of  her 
supply  of  foreign  produce  coastwise  under 
bond  principally  from  London  and  Liverpool, 
but  also  from  the  minor  ports  of  Gloucester, 
Newport,  Bridgewater,  Exeter,  Barnstable,  and 
Bideford.  The  coasting  trade  is  very  consi- 
derable, particularly  with  Ireland.  The  im- 
ports principally  consist  of  iron,  tin,  coal,  salt, 
Irish  linens,  and  agricultural  produce ;  the 
exports  of  articles  of  foreign  and  colonial  pro- 
duce, particularly  groceries,  tea,  wines,  and 
spirits,  and  of  the  manufactures  of  the  place. 
The  quantity  of  live  stock  imported  into  Bris- 
tol from  Ireland  in  three  successive  years  was 

as  follows : — 

Pigs.  Sheep.         Cattle.  Horses 

1845—  32,926  ..    1,603  ..    1,015  ..  38 

1846—  46,811  ..    3,590  ..    4,925  ..  19 

1847—  33,673  ..  46,465  ..  13,602  ..  381 
The  existing  manufactures  of  Bristol  are 


glass  bottles,  crown  and  flint  glass,  brass  wire, 
pins,  sheet  lead,  zinc,  spelter,  chain  cables, 
anchors,  machinery,  drugs,  colours,  dyes, 
painted  floor  cloth,  earthenware,  refined  sugar, 
starch,  soap,  British  spirits,  tin,  copper  and 
brass  wares,  bricks,  beer,  porter,  pipes,  to- 
bacco, and  hats.  Most  of  these  manufactures 
are  either  carried  on  within  the  city  or  in  its 
immediate  neighbourhood ;  but  the  monufac- 
tuiing  cu'cuit  may  be  considered  to  extend  6 
mUes  around.  The  principal  factories  are 
those  for  glass,  sugar,  iron,  brass,  floor-cloth, 
and  earthenwai'e.  In  addition  to  these  there 
has  been  established  a  very  large  joint-stock 
cotton  factory  in  the  parish  of  St.  Philip,  un- 
der the  title  of  the  Great  Western  Cotton 
Works.  The  building  was  commenced  in 
1837.  It  consists  of  an  immense  range  of 
spinning,  weaving,  bleaching,  and  repairing 
shops,  with  all  the  appliances  for  employing 
2000  hands.  In  May,  1850,  this  building  suf- 
fered extensively  by  an  accidental  fire. 

As  a  specimen  of  engineering  work  we  miist 
not  omit  mention  of  the  suspension  bridge 
over  the  Avon.  The  original  act  for  the  con- 
struction of  the  bridge  was  obtained  so  far 
back  as  1831 ;  but  as  it  appeared  Ukely  to  be 
a  failure  from  the  exhaustion  of  the  funds, 
four  subsequent  acts  have  been  obtained  for 
permitting  the  postponement  of  the  works. 
The  last  of  these  postponing  acts  was  passed 
in  1848,  by  which  the  powers  of  the  Bridge 
Company  are  extended  to  1853.  A  sum  of 
45,000^.  has  been  collected,  partly  by  the  accu- 
mulation at  compound  interest  of  a  sum  of 
money  left  for  this  purpose  in  1754,  and  partly 
by  private  subscription ;  and  this  sum  has 
been  expended  in  erecting  the  abutments  and 
piers  on  both  sides  of  the  river,  the  excava- 
tion of  the  rock  for  the  roads  of  a,pproach,  and 
the  purchase  of  a  portion  of  the  iron-work. 
The  estimate  for  the  future  cost  is  30,000/., 
towards  which  there  is  nothiag  forthcoming ; 
but  it  is  said  that  there  are  negociations  now 
on  foot  which  wiU  render  the  finishing  of  this 
remarkable  bridge  a  probability.  [Suspension 
Beidge.] 

Among  the  contributions  from  Bristol  to 
the  Industrial  Exliibition  will  be  one  of  a  pe- 
culiarly interesting  character ;  viz.,  a  few  spe- 
cimens of  native  African  manufactm'e,  con- 
signed by  the  black  long  of  Dahomey  to  the 
care  of  Messrs.  King,  African  merchants  at 
Bristol.  Nothing  can  better  show  how  widely 
spread  is  the  fame  of  this  Exhibition. 

BRISTLES.  The  bristles  so  largely  used 
in  brush  making  are  brought  almost  entirely 
from  Russia.  The  importation  in  1849  ex- 
ceeded 2,000,000  lbs. 

BRITANNIA  BRIDGE,  The  two  splendid 
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works  over  the  Menai,TDy  Telford  and  Stephen- 
son, will  be  best  described  in  conjunction. 
[Menai  Bridges.] 

BRITISH  AMERICA.  The  commercial 
and  industi-ial  features  of  this  vast  country  are 
noticed  under  the  names  of  the  territories 
Avhich  compose  it  [Canada  ;  Nova  Scotia  ; 
&C.J  We  may  here  briefly  state  that  the 
British  produce  and  manufactures,  exported 
to  the  whole  of  those  colonies  in  1849, 
amounted  in  value  to  2,279,190/. 

BRITISH  ASSOCIATION.  Those  who 
appreciate  the  intimate  connexion  between 
theory  and  practice,  will  be  ready  to  expect 
tliat  an  Association  '  for  the  advancement  of 
science,'  ought  to  advance  industrial  ai-t  like- 
wise. This  has  been  most  undeniably  the 
case  in  respect  to  the  distinguished  body  here 
under  notice.  From  the  first  meeting  in  1831 
to  the  twentieth  meeting  in  1850,  every  year 
has  contributed  something  to  the  improvement 
of  manufacturing  industry  through  its  me- 
dium. Mr.  Eaton  Hodgkinson's  researches 
on  the  strength  of  u'on  and  other  materials ; 
Mr.  Scott  Russell's  very  remarkable  investiga- 
tions on  waves,  and  on  the  best  form  of  ships 
to  accommodate  themselves  to  the  waves  ;  the 
long  and  patient  observations  of  Dr.  Whewell 
and  Mr.  Burt  on  tides ;  Baron  Liebig's  labours 
in  the  fruitful  field  of  organic  chemistry- 
such  ai-e  a  few  among  the  numerous  services, 
fostered  by  the  Association,  which  have  been 
found  to  be  directly  beneficial  to  some  among 
the  many  departments  of  art.  And  the  British 
Association  has  shown,  too,  that  Art  can  aid 
Science,  as  Science  can  aid  Art  ;  for  many 
beautiful  pieces  of  mechanism  have  been 
brought  forward  under  the  auspices  of  the 
Association,  which  have  rendered  important 
services  to  scientific  investigations. 

BRITISH  MUSEUM.  This  valuable  es- 
tablishment so  instructively  illustrates  Art- 
fine  art  in  respect  to  its  best  specimens,  and 
industrial  art  in  respect  to  its  minerals,  &c., 
that  we  must  not  pass  it  over  Anthout  a  few 
words  of  notice.  The  estabUshment  of  a  na- 
tional Museum  was  suggested  by  the  will  of 
Sir  Hans  Sloane,  who,  dming  a  long  period  of 
eminent  practice  in  physic,  had  accumulated, 
in  addition  to  a  numerous  hbraiy  of  books  and 
MSS.,  a  large  collection  of  objects  of  natural 
history  and  works  of  art ;  these  he  directed 
should  be  oftered  after  his  death,  which  took 
place  in  1753,  to  the  British  Parliament  for 
the  sura  of  20,000/.,  the  collection  having  cost 
him  50,000/.  From  that  period  to  the  present, 
valuable  donations  of  books,  manuscripts, 
sculptui-es,  bronzes,  coins,  prints,  minerals, 
&c.,  have  been  made  ;  and  Pai-Uament  has 
appropriated  large  annual  sums  to  the  same 


object.  Hence  has  gradually  accumulated  the 
present  most  valuable  collection. 

The  buildings  forming  the  New  British  Mu- 
seum are  arranged  in  a  hoUow  square,  facing 
the  cardinal  points  of  the  compass.  The 
southern  or  Russell-street  front  is  the  princi- 
pal one,  and  presents  to  view  a  columnar  fa- 
cade of  the  Ionic  order.  At  the  extreme  west 
end  is  a  detached  building,  and  another  one  at 
the  east  end ;  these  are  dwelling-houses  and 
offices  for  the  librarians  and  chief  ofiicers  of 
the  establishment. 

There  are  two  stories  of  galleries  and  rooms 
round  the  greater  part  of  the  building,  to 
some  of  which  the  general  pubUc  ai-e  not  ad- 
mitted. AH  the  ground-floor  between  the 
portico-entrance  and  the  south-east  angle  is 
occupied  as  a  depository  for  manuscripts,  and 
as  apartments  for  receiving,  sorting,  and  read- 
ing manuscripts.  The  ground-floor  of  the 
greater  pai-t  of  the  east  side  is  occupied  bythe 
King's  Library,  a  magnificent  apartment,  -300 
feet  long.  The  entire  ground-floor  of  the 
north  side  is  closed  from  general  visitors, 
being  devottid  to  literature  and  study ;  there 
are  two  large  reading-rooms,  together  about 
120  feet  in  length,  and  a  hbraiy  for  books,  ex- 
tending 200  feet.  At  the  north-west  angle  of 
the  building,  and  in  one  or  two  othei-  parts, 
are  collections  which  ai-e  not  throAvn  open  to 
the  public  generally  ;  such  as  the  prints,  the 
botanical  collection,  the  coins,  and  the  gems. 

The  door  in  the  centre  of  the  portico  gives 
entrance  to  the  new  hall  or  vestibule.  This 
is  a  fine  large  apai-tment,  worthy  of  the  biiild- 
ing  to  which  it  gives  access.  On  the  right 
are  the  two  statues  of  Su-  Joseph  Banks  and 
Shakspere,  on  each  side  of  the  door  leading  to 
the  manuscript  department ;  and  on  the  left 
is  the  statue  of  the  Hon.  Mrs.  Damer,  the 
lady  sculptor,  who  left  the  attractions  and  fas- 
cinations of  gay  hfe  for  the  mallet  and  chisel. 
In  front  is  a  glazed  door  openmg  to  the  cen- 
tral quadrangle,  the  buildings  on  three  sides 
of  which  can  be  well  seen  from  this  point ; 
and  at  present,  until  other  airangements  are 
completed,  the  extraordinary  Lion  and  BuU 
brought  by  Mr.  Layard  from  Nineveh  oxe 
placed  near  this  door.  The  hall  is  lofty,  and 
the  ceiling  is  richly  painted  in  encaustic  co- 
lours, formed  into  square  compartments  of 
divers  tints.  On  the  left,  close  to  the  front 
wall  of  the  building,  is  a  passage  leading  to 
the  various  sculpture  galleries  ;  and  north- 
wai-d  of  this  is  the  grand  staircase,  a  noble 
feature  of  the  building.  The  ascent  of  nearly 
seventy  stone  stau-s,  half  of  them  westwai-d 
and  then  tlie  other  half  eastward,  the  elegant 
hahistrade,  and  the  encaustic  work  of  the  ceil- 
ing, come  with  freshness  and  welcome  upon 
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the  eyes  of  those  who  for  many  yeai'S  have 
been  acoiistomed  to  the  tliugy  entrances  to  the 
Museum. 

Axiived  at  the  top  of  the  stairs,  a  range  of 
rooms  extends  eastward  along  the  building. 
By  the  side  (jf  the  upper  part  of  the  staircase, 
over  the  passage  leading  to  the  sculptures,  is 
an  antiquai-ian  or  ethnographical  room,  in 
which  the  di-esses  and  ornaments,  the  industry 
and  implements,  of  all  nations,  are  illusti'ated 
in  a  highly  interesting  manner.  The  room  at 
the  head  of  the  stau-s,  and  immediately  over 
the  entrance-hall,  is  devoted  to  zoology.  Be- 
yond tliis  room,  towards  the  east,  are  two 
others,  devoted  like  it  to  zoological  specimens. 
The  Mammalia  Saloon  fonns  the  upper  story 
of  the  south-east  angle  of  the  Museum  ;  and 
fi-om  thence  proceed  a  magnificent  suite  of 
rooms,  called  the  Eastern  Zoological  Gallery, 
extending  along  the  whole  eastern  side  of  the 
builchng  from  south  to  north,  and  filled  with 
specimens  illustrating  the  natm-al  history  of 
animals.  Arrived  at  the  north-east  angle  of 
the  buildmg,  we  find  a  double  range  of  galle- 
ries almost  as  beautiful  as  the  former :  they 
are  side  by  side,  and  occupy  the  upper  floor 
of  the  whole  northern  side  of  the  Museum, 
from  end  to  end.  One  of  these  ranges  is  the 
Northern  Zoological  Gallery,  and  the  other 
the  Mineralogical  Gallery. 

At  the  north-west  angle  is  a  staircase  lead- 
ing down  to  the  lower  stoi-y  ;  but  turning  to 
the  left,  a  range  of  rooms  leading  along  the 
west  side  of  the  building  is  devoted  to  the  re- 
ception of  Egyptian  and  Etruscan  antiquities. 
There  are  portions  of  this  west  side  lately 
opened  to  visitors,  but  not  yet  filled  with  spe- 
cimens :  they  lead  to  the  western  entrance  of 
the  Ethnographical  Room  ;  so  that  the  entire 
circuit  of  the  building  may  now  be  made.  The 
staircase  conducts  the  \dsitor  down  to  an  ante- 
room at  the  northern  extremity  of  the  great 
Egyptian  gallery  ;  from  which  ante-room  pro- 
ceeds an  entrance  to  another  smaller  Egyp- 
tian room,  and  also  doors  leadmg  to  the  h- 
brai-y  not  open  to  the  public.  Traversing  the 
Egyptian  Gallery  southward,  we  come  to  a 
]dnd  of  large  central  saloon ;  westward,  and 
projecting  from  this  range,  is  the  Phigaleian 
sculptm-e-room  ;  and  beyond  this  the  Elgin 
Saloon,  where  the  valuable  sculpttires  from 
the  Parthenon  are  placed. 

All  the  rooms  from  the  Egyptian  Saloon 
back  to  the  entrance  are  of  recent  construction, 
and  many  of  them  are  not  yet  occupied  :  they 
will  contain  the  Townley,  the  Xanthian,  the 
Nineveh,  and  other  collections  of  sculptures. 

Such  is  a  sketch  of  the  important  building 
which  is  silently  and  healthfully  educating 
thousands  of  persons ;  for  every  visit  is  an 


educational  lesson,  in  some  form  or  other.  Of 
the  1,002,218  visits  made  to  the  British  Mu- 
seiuu  in  1849  ;  of  the  19,000  visits  made  on 
the  '  boxing-day '  of  1850  ;  it  may  safely  bo 
said  that  they  were  visits  in  a  proper  direction, 
having  a  germ  of  good  in  them. 

BRIXHAM.  The  prosperity  of  this  sea- 
port of  Devonshke  is  chiefly  dependent  on  its 
fishery,  which  is  said  to  he  the  largest  in  Eng- 
land. More  than  200  sail  of  vessels,  compris- 
ing 20,000  tons  of  shipping,  and  employing 
1,500  seamen,  belong  to  this  town,  most  of 
which  ai-e  engaged  in  the  fishing  trade.  The 
average  amount  received  for  fish  is  said  to  be 
6001.  per  week.  The  best  of  the  fish  are  sent 
to  Exeter,  Bath,  Bristol,  and  London.  The 
cost  for  cai-riage  alone  has  been  calculated  to 
average  1000/.  per  annum.  Turbot,  soles, 
whiting,  ijlaice,  mullet,  mackerel,  and  other 
kinds  of  fish  are  taken  in  considerable  num- 
bers. During  the  London  season  about  50  of 
the  decked  trawl  boats  are  usually  absent  from 
Bi'ixham,  being  employed  in  supplyuig  the 
London  market  with  soles,  turbots,  &c.,  from 
Hull  and  Ramsgate,  fishing  over  all  the  inter- 
mediate space  between  those  places.  Several 
of  the  vessels  belonging  to  Brixham  are  em- 
ployed hi  the  Mediterranean,  Spanish,  and 
coasting  trade. 

BROKER.  In  relation  to  ordinary  com- 
mercial dealings, a  broker  is  a  person  employed 
in  the  negotiation  of  mercantile  transactions 
between  other  parties,  and  generally  engaged 
in  the  interest  of  one  of  the  principals,  either 
the  buyer  or  the  seller,  but  sometimes  acting 
as  the  agent  of  both.  As  it  usually  happens 
that  brokers  apply  themselves  to  negotiations 
for  the  pm'chase  and  sale  of  some  particulai- 
article  or  articles,  they  acquire  an  intimate 
knowledge  of  the  quahties  and  market  value 
of  the  goods  hi  which  they  deal,  and  obtain  an 
acquaintance  with  the  sellers  and  buyers  as 
well  as  with  the  state  of  supply  and  demand, 
and  are  thus  enabled  to  bring  the  dealers  to- 
gether, and  to  negotiate  between  them  on 
equitable  terms.  There  are  separate  brokers 
in  London  for  nearly  all  the  great  articles  of 
consumption;  and  there  are  also  ship-brokers, 
exchange-brokers,  stock-brokers,  share -bro- 
kers, &c.,  to  conduct  the  transactions  indicated 
by  their  names.  Custom-house  brokers,  or 
agents,  are  licensed  by  the  Commissioner  of 
Customs ;  and  no  person  without  such  licence 
can  transact  business  at  the  Custom-house  or 
in  the  port  of  London  relative  to  the  entrance 
or  clearance  of  ships,  &c. 

BROMINE,  an  elementary  fluid  body,  was 
discovered  in  1820  by  M.  Balard,  and  named 
from  ^pS)ixos  (stink),  on  account  of  its  sti-ong 
and  disagreeable  odour.    It  is  found  in  sco 
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water,  in  salt  springs,  in  mineral  waters,  in 
many  marine  plants,  and  in  some  marine  ani- 
mals. Balard  first  procured  it  from  a  salt 
spring  ;  but  it  is  now  obtained  from  various 
sources. 

Bromine  is  liquid  at  the  usual  temperature 
of  the  air.  Its  specific  gravity  is  2.996,  It  is 
poisonous.  In  considerable  bnUi  its  colour 
is  a  deep  brownish  red ;  in  smaU  quantities  it 
is  of  a  hyacinthine  red.  Its  odour  is  extremely 
strong,  greatly  resembhng  that  of  chlorine ; 
its  taste  is  disagreeable.  When  exposed  to  a 
temperature  between  zero  and  4°  of  Fahren- 
heit, it  becomes  solid,  crystalline,  brittle,  and 
hard  enough  to  be  powdered.  It  boils  at  about 
116°  Fahrenheit,  and  its  volatility  is  great.  It 
suffers  no  change  by  the  agency  of  light,  heat, 
or  electricity,  and,  having  never  been  decom- 
posed, it  is  regarded  as  an  elementary  or  sim- 
ple substance.    It  is  very  corrosive. 

The  various  combinations  of  bromine  with 
other  substances  have  been  hitherto  but  little 
used  in  the  arts. 

BROMSGEOVE.  In  this  Worcestershire 
to^vn  the  linen  manufacture  was  formerly  car- 
ried on  to  a  considerable  extent,  but  has  been 
entirely  abandoned.  Nail-making  is  now  the 
piincipal  trade,  but  there  is  also  an  extensive 
manufactory  for  patent  buttons. 

In  the  parish  of  Stoke  Prior,  and  closely 
adjoining  that  of  Bromsgrove,  are  situated  the 
extensive  salt  and  ahcah  works  of  the  British 
Alkali  Company.  The  manufacture  of  salt 
has  been  carried  on  for  centiiries  in  the  ad- 
joining borough  of  Droitwich,  where  it  is  pre- 
pared from  rich  springs  of  native  brine.  The 
only  situations  where  rock-salt  had  been  met 
mth  in  this  island  were  in  Cheshire,  previously 
to  its  being  discovered  at  Stoke  Prior,  where 
it  was  obtained  in  1829,  in  the  course  of  sink- 
ing a  pit  in  search  of  brine.  The  beds  of  salt 
were  of  great  thickness,  and  were  excavated  to 
a  considerable  extent;  but  at  present  the  sup- 
plies for  making  refined  salt  are  derived  from 
a  natural  brine  spring,  which  has  communi- 
cated with  the  excavations.  Immediately  after 
mailing  this  discovery,  the  proprietors  erected 
extensive  works  for  the  manufacture  of  salt, 
and  for  the  preparation  of  British  alkali,  by 
the  decomposition  of  this  substance,  which 
very  speedily  changed  the  green  fields  and  re- 
tired lanes  into  an  active  manufactory  and  a 
lively  village.  The  works  have  become  very 
extensive  and  the  centre  of  a  considerable  po- 
pulation. 

BROMWICH,  WEST,  or  West  Bromwich, 
in  Staflbrdshire,  affords  a  remarkable  instance 
of  the  growth  of  population  and  wealth  through 
mining  and  manufactming  industry.  A  few 
years  ago  it  was  little  else  than  a  barren  heath 


lying  on  either  side  of  the  road  from  Birming- 
ham to  Wolverhampton  ;  but  it  has  gradually 
grown  up  to  a  town  nearly  three  miles  in 
length,  which  takes  the  name  of  the  parish  in 
which  it  is  situated.  The  existence  of  iron 
and  coal  beneath  the  surface  of  the  whole 
parish  is  the  cause  of  the  growth  of  the  town. 
The  manufacture  of  iron  goods  is  carried  on 
to  an  immense  extent  at  Brommch  :  guns, 
gun-locks,  swords,  bayonets,  saddlers'  iron- 
mongery, fire-irons,  coach  ironmongery,chains, 
bolts,  nails,  and  agricultural  implements,  are 
among  the  kinds  of  iron  goods  made  here. 

BRONZE  is  essentially  a  compound  of  cop- 
per and  tin,  which  metals  appear  to  have  been 
among  the  earliest  known.  Copper  is  not  un- 
frequently  found  in  its  metallic  state,  and  fit 
for  immediate  use;  and  tin,  though  not  so 
met  mth,  often  occm-s  near  the  surface,  and 
its  ore  is  easily  reduced.  These  metals,  though 
neither  of  them  possesses  the  hardness  requi- 
site for  maldng  instruments  either  for  domes- 
tic or  warlike  purposes,  appear  to  have  been 
early  found  capable  of  hardenujg  each  other 
by  combination  ;  the  bronze,  which  is  the  re- 
sult of  this  combination,  consistiug  of  difierent 
proportions  of  them,  according  to  the  pmroses 
to  wliich  it  is  to  be  apphed. 

Bronze  is  always  harder  and  more  fusible 
than  copper ;  it  is  highly  malleable  when  it 
contains  85  to  90  per  cent,  of  copper ;  temper- 
ing increases  its  malleabihty ;  it  oxidises  very 
slowly  even  m  moist  air,  and  hence  its  apph- 
cation  to  so  many  purposes.  The  density  of 
bronze  is  always  greater  than  that  of  the  mean 
of  the  metals  which  compose  it :  for  example, 
an  alloy  of  100  parts  of  copper  and  12  parts 
of  tin  is  of  specific  grarity  8.80,  whereas  by 
calculation  it  would  be  only  8.63. 

The  green  hue  that  distinguishes  ancient 
bronzes  is  acquired  by  oxidation  and  the  com- 
bination Mith  cai-bonic  acid ;  and  the  moderns, 
to  imitate  the  effect  of  the  finer  antique  works, 
sometimes  advance  that  process  by  artificial 
means,  usually  by  washing  the  surface  with 
an  acid.  Vasari  alludes  to  this  practice 
among  the  artists  of  his  time,  and  to  the 
means  they  adopted  to  produce  a  brown,  a 
black,  or  a  green  colour  in  their  bronze.  _ 

Bronze  was  well  known  to  the  ancients. 
Among  the  remains  of  bronze  works  of  art 
found  in  EgjT)t  none  are  of  lai-ge  dimensions. 
Many  specimens  of  bronze  works  found  in  In- 
dia are  doubtless  very  ancient.  In  tlie  time 
of  Homer,  arms,  offensive  and  defensive,  are 
always  described  as  being  made  of  bronze,  or 
perhaps  copper  alone,  which  it  is  possible  they 
had  some  means  of  tempering  and  hardening. 
The  ai-t  of  casting  statues  seems  to  liave  been 
first  practised  in  Asia  Minor,  Greece,  property 
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so  called,  being  then  probably  too  uncivilised 
to  undertake  such  works.  The  first  and  most 
simple  process,  among  the  Greeks,  appears  to 
have  been  hammer-work ;  in  which  lutaps  of  the 
material  were  beaten  into  the  proposed  form ; 
and,  when  the  work  was  too  large  to  be  made 
of  one  piece,  several  were  shaped,  and  the  dif- 
ferent parts  fitted  and  fastened  together  by 
means  of  pins  or  keys. 

The  art  of  metal-casting  in  regular  moulds 
was  undoubtedly  known  very  early,  though 
its  adoption  in  European  Greece  is  probably 
of  a  comparatively  late  date.  Its  progress 
was  evidently  marked  by  three  distinct  stages. 
The  first  was  beating  out  the  metal,  either 
as  solid  hammer -work  or  in  plates.  The 
next  was  casting  it  into  a  mould  or  form, 
the  statue  being  of  course  made  solid.  The 
last  stage  was  casting  it  into  a  mould,  with 
a  centre  or  core  to  limit  the  tliickness  of 
the  metal.  Bronze- casting  seems  to  have 
reached  its  perfection  in  Greece  about  the  time 
of  Alexander  the  Great.  The  ancient  statuaries 
seem  to  have  been  extremely  choice  in  their 
selection  and  composition  of  bronze  ;  and  they 
seem  also  to  have  had  a  method  of  running 
or  welding  various  metals  together,  by  which 
they  were  enabled  to  produce  more  or  less  the 
effect  of  natural  colour.  Some  works  are  de- 
scribed that  were  remarkable  for  the  success 
which  attended  this  curious  and,  to  us,  unat- 
tainable process.  They  also  tinted  or  painted 
their  bronze  with  the  same  view  of  more 
closely  imitating  nature.  Pliny  states  that 
there  were  three  sorts  of  theCorinthian  bronze ; 
the  first,  called  candidum,  received  its  name 
from  the  effect  of  silver  which  was  mixed  with 
the  copper ;  the  second  had  a  greater  propor- 
tion of  gold;  the  third  was  composed  of  equal 
quantities  of  the  different  metals. 

The  Romans  never  attained  any  great  emi- 
nence in  the  arts  of  design.  Their  earliest 
statues  were  executed  for  them  by  Etruscan 
artists.  Rome,  however,  was  afterwards  filled 
with  a  prodigious  number  of  works  of  the  best 
schools  of  Greece ;  and  artists  of  that  country, 
unable  to  meet  ■\vith  employnrient  at  home, 
settled  at  Rome.  Zenodorus  executed  some 
magnificent  works  in  the  time  of  Nero.  But 
Pliny,  who  lived  in  the  reign  of  Vespasian,  la- 
ments the  decline  of  the  art,  and  the  want  of 
skill  of  the  artists,  in  his  time.  The  practice 
of  gilding  bronze  statues  does  not  seem  to 
have  prevailed  till  taste  had  much  deteriorated. 
The  practice  of  art  among  the  Romans  declin- 
ing rapidly,  and  with  but  few  interruptions, 
ceases  to  interest  us  about  a.d.  200.  In  tlic 
beginning  of  the  thirteenth  century,  at  the 
taking  of  Constantinople,  we  read  that  some 
of  the  finest  works  of  the  ancient  masters 


were  destroyed  for  the  mere  value  of  the 
metal.  Among  the  few  works  saved  are  tho 
celebrated  bronze  horses,  which  now  decorate 
the  exterior  of  the  church  of  St.  Mark  at 
Venice. 

Passing  over  the  intemediate  age  of  bar- 
baaism,  we  aiTive  at  the  epoch  of  the  revival 
of  art  in  Italy,  under  the  Pisani  and  others, 
about  the  fourteenth  and  fifteenth  centuries. 
The  celebrated  bronze  gates  of  the  Baptistery 
at  Florence,  by  Ghiberti,  which  M.  Angelo 
said  were  fit  to  be  the  gates  of  Paradise,  are 
among  the  more  remarkable  works  of  the 
time.  In  the  succeeding  century  we  find 
Guglielmo  deUa  Porta  practising  the  art  with 
great  success ;  and  he  is  distinguished  by 
Vasari  for  adopting  a  mode  of  casting  that 
was  considered  quite  original,  in  executing  his 
colossal  statue  of  Paul  III.  The  metal  when 
run  from  the  furnace,  was  carried  downwards 
by  a  duct,  and  then  admitted  to  the  under 
side  or  bottom  of  the  mould,  and  thus,  actS'l- 
upon  by  a  superior  pressure,  as  in  a  common 
fotrntain,  was  forced  upwards  till  the  mould 
was  entirely  filled.  It  is  necessary  in  this  pr,,. 
cess  that  the  mould  should  be  kept  in  a  stat* 
of  great  heat,  in  order  that  the  metal  may  no^ 
cool  before  the  whole  is  run.  But  among  the 
artists  who  are  celebrated  for  their  skill  ii> 
bronze-casting,  Benvenuto  Cellini  holds  a  dis- 
tinguished rank :  there  are  few  collections 
that  cannot  boast  some  specimens  of  his 
smaller  productions,  while  the  larger  worics 
that  remain,  particularly  at  Florence,  prov'> 
that  his  high  reputation  was  not  Undeserved. 
In  his  process  the  metal  was  allowed  to  flow 
at  once  from  the  furnace  into  the  channels  or 
ducts  of  the  moulds. 

The  modem  practice  of  the  EngUsh,  French, 
ItaUan,  and  German  artists  does  not  differ 
materially  in  its  principle,  from  that  of  the 
earlier  Italians.  The  process  is  described 
under  FoundlSg. 

Bronze  for  cannon  in  England  is  composed 
of  90  copper  and  10  tin.  Bronze  for  cytnbals 
and  tamtans  is  composed  of  78  copper  and 
22  tin;  in  France,  of  100  copper  and  11  titi. 
English  bell-metal  consists  of  copper  80,  tin 
10.1,  zinc  5.0,  lead  4.-3,  =  100.  Reflectors 
for  telescopes  consist  of  CC  parts  of  copper 
and  33  parts  of  tin  ;  they  resemble  steel  hi 
colour,  are  very  hard  and  brittle,  and  suscep- 
tible of  a  fine  polish.  Bronze  for  medals  is 
formed  of  100  copper,  and  7  to  11  of  tin  and 
zinc. 

At  the  Medireval  Exhibition  of  1850,  there 
were  many  bronzes  of  great  beauty  displayed. 
Vases,  chains,  keys,  fibulm,  lamps,  busts,  sta- 
tuettes, censers,  fountains,  inkstands,  ewers, 
— these  were  among  tho  specimens  exliibited. 
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The  articles  of  bronze  imported  are  classed 
by  the  customs'  authorities  under  three  groups 
— 1st.  works  of  art,  2nd.  other  ai'ticles  in 
bronze,  and  3rd.  bronze  powder :  the  first 
group  is  stated  at  from  200  to  300  cwts. 
annually  ;  .the  second  and  third  groups  have 
a  value  of  about  2000Z.  annually. 

BRONZING;  BRONZE  POWDER.  Much 
ingenuity  is  displayed  in  unitating  the  colour 
of  ancient  bronzes— both  the  greenish  and 
the  rich  golden  tints.  Metals,  wood,  and 
plaster,  are  aU  subject  to  surface-processes 
having  this  object  in  view. 

Captain  Ridding  states  that  the  Chinese 
exercise  the  art  of  bronzing  in  a  very  superior 
manner.  After  having  rubbed  the  vase  or 
other  ornament  with  coal-ashes  and  vinegar, 
they  di-y  it  in  the  sun,  and  then  coat  it  with  a 
composition  of  which  the  following  are  the  in- 
gredients— two  parts  of  verdigris,  two  of  cin- 
nabar,  two  of  sal  ammoniac,  two  of  the  beak 
and  liver  of  duck,  and  five  of  pounded  alum, 
— ^moistened  to  the  consistency  of  a  paste. 
When  the  article  is  thus  prepared,  it  is  passed 
thi'ough  the  fire,  and  washed  when  cold  ; 
•>gain  it  is  coated  with  the  composition,  again 
lired,  and  again  washed ;  and  so  on  for  several 
times  in  succession. 

Becquerel  introduced  to  the  notice  of  the 
Academie  des  Sciences,  a  few  years  ago,  a 
method  of  bronzing,  in  which  a  thin  layer  of 
bronze  is  applied  to  the  sm-face  of  any  article 
of  iron,  steel,  lead,  zinc,  tin,  or  other  metal. 
It  is  effected  by  precipitation  from  a  solution, 
through  the  agency  of  a  galvanic  battery  in 
'he  usual  manner  of  electro-metaUurgy ;  but 
the  difficulty  surmounted  consists  in  the  dis- 
covery of  a  proper  solution.  The  solution 
described  by  Becquerel  consists  of  carbonate 
of  potash,  chloride  of  copper,  sulphate  of  zinc, 
and  nitrate  of  ammonia ;  with  a  plate  of  brass 
or  bronze  as  a  positive  decomposing  plate. 

A  process  of  bronzing  on  paper  is  now  fre- 
quently adopted  for  ornamental  purposes. 
Thin  plates  of  copper,  or  of  copper  alloyed 
with  some  other  metal,  are  beaten  out  into 
thin  leaves,  and  these  leaves  are  ground  or 
worked  to  powder.  A  pattern  is  printed  on 
the  surface  of  paper  with  an  adhesive  and 
rapidly-drying  varnish  ;  and  just  before  this 
varnish  is  dry,  the  bronze  powder  is  rubbed 
on  with  a  piece  of  soft  cotton,  whereby  a  me- 
talUc  lustre  is  produced,  varying  in  its  tint 
from  a  bright  gold  to  a  deep  red  colom-,  ac- 
cording to  the  metalUc  constituents  of  the 
bronze  powder.  Sheets  of  paper,  thus  bronzed 
after  having  been  glazed  and  printed,in  various 
colours,  now  form  the  highly  adorned  cover- 
ings for  albums  and  many  other  kinds  of 
books. 


BRU'CIA,  a  vegetable  alkali,  found  in  the 
bark  of  the  slrychnos  nux  vomica,  and  in  some 
other  kinds  of  bark.  It  is  a  non-crystaUised 
substance,  resembhng  wax  in  appearance; 
but  it  crystallises  imder  certain  circumstances 
in  colourless  oblique  four-sided  prisms.  It 
combines  with  the  principal  acids  to  form  Ni 
irate,  Muriate,  Sulphate,  Oxalate,  PliospMte, 
BXiAAcelate  of  Brucia:  most  of  which  are  crys- 
taUised,  and  have  a  bitter  taste. 

Brucia  acts  on  the  human  system  as  a  vio- 
lent poison,  and  in  precisely  the  same  man- 
ner as  strychnia,  but  more  gentiy,  being  much 
less  powerful, 

BRUGES  {Brugge),  capital  of  the  Belgian 
province  of  West  Flanders,  has  considerable 
manufactm-es  of  linens,  lace,  woollen  and  cot- 
ton goods,  salt,  refined  sugar,  earthenware, 
paper,  distilled  liquors,  and  other  minor 
branches  of  industiy. 

Many  of  the  Bruges  manufactures  vrill  be 
illustrated  at  the  Exhibition  of  1851. 

BRUNEL,  MARK  ISAMBERT.  So  long 
as  engineering  genius  and  mechanical  inven- 
tion are  honom-ed,  so  long  wiU  the  name  of 
Brunei  occupy  a  niche  among  the  worthies  of 
industry. 

The  late  Su-  M.  I.  Brunei  was  bom  at  Hac- 
queviUe  in  Normandy,  in  1768.  He  studied 
first  for  the  chm'ch,  and  then  for  the  navy ; 
but  the  natm-al  bent  of  his  mind  marked  out 
another  career  for  him.  He  was  obliged  to 
flee  to  the  United  States  dming  the  French 
Revolution,  and  here  he  commenced  his  en- 
gineering career  ;  but  feeling  that  England 
was  a  better  sphere  for  him,  he  crossed  the 
Atiantic  about  the  yeai'  1800,  and  devoted  the 
rest  of  his  hfe  to  mechanism  and  engineering 
in  the  country  of  his  adoption.  His  first  great 
work  was  the  Block  Machmeiy  at  Portsmouth, 
which  occupied  him  till  1806.  [Block  Ma.- 
CHiNEEY.]  He  next  constiueted  the  Royal 
Saw  Mills  at  Chatham  and  Woolwich.  Soon 
after  this  he  invented  a  beautiful  littie  ma- 
chine for  ^vinding  cotton  thread  into  balls.  In 
1813  he  contrived  an  extensive  series  of  ma- 
chines for  making  shoes  for  the  army ;  but 
these  machmes  have  not  been  used  since  the 
war.  He  was  engaged  in  building  one  of  the 
eai-ly  steamboats,  and  inti-oduced  many  im- 
provements in  mai-ine  engines.  After  nume- 
rous minor  works  he  projected  the  Thames 
Tunnel :  having  previously  proposed  to  the 
Emperor  Alexander  the  construction  of  a  tun- 
nel under  the  Neva  at  St.  Petersburg,  to  ob- 
viate the  e\n\s.  occasioned  by  the  freezing  of 
the  river  in  winter.  The  Thames  Tunnel  was 
commenced  in  1824,  but  was  not  finished  (so 
far  even  as  it  may  yet  be  deemed  finished) 
until  1843,  under  an  amount  of  difficulty  which 
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would  have  crushed  any  but  an  indomitable  i 
niind.  [Thames  Tunnel.]  < 
During  the  later  years  of  his  life,  Sir  Mark  1 
(who  received  the  honour  of  knighthood  du-  1 
ring  the  Melbourne  administration)  did  not  ] 
engage  in  any  gi-eat  enterprizes,  but  lived  . 
qmetly  and  respected  to  a  good  old  age.  He  ] 
died  in  Dec.  1849  ;  leavmg  a  worthy  successor  ( 
iu  his  son,  the  present  Mr.  I.  K.  Brunei,  en-  J 
gineer  of  the  Great  Western  Eailway  and  of  ! 
oother  extensive  works.  ' 

BEUNN,  the  capital  of  the  Austiian  pro- 
^•ince  of  Mora^ia  and  Silesia,  is  the  principal  i 
seat  of  the  woollen  manufactures  of  Austria,  i 
Its  fine  woollen  cloths  and  kerseymeres  are  in  ] 
great  repute.  It  also  manufactures  lai-gely  i 
silks,  ribbons,  yai-ns,  machinery,  leather,  cot-  1 
ton  prints,  soap,  and  vinegai*.  It  has  fom-  . 
wholesale  markets  in  the  year,  -which  are  each  i 
of  fourteen  days'  duration,  and  to  which  manu-  ( 
ifacturers  from  all  parts  of  Austria  resort  in  i 
considerable  numbers. 

BEUNSWICK.    The  duchy  of  Brunsmck  i 
is  rich  in  mines,  which  are  of  two  classes  ;  one  i 
class  comprising  such  as  are  worked  in  con- 
junction with  the  Hanoverian  government,  ^ 
and  the  other  independently  of  it.    The  an-  • 
uual  produce  of  the  first  class,  which  includes  ; 
the  mines  on  the  Eammelsberge,in  the  Upper 
Harz,  has  ever  smce  the  year  1788  been  divi- 
ded into  seven  shares,  of  which  Hanover  takes 
four  and  Brunswick  three.    These  mines  are 
I  under  the  du-ection  of  a  joint  board  at  Goslar, 
a  and  consist  of  one  of  gold,  three  of  silver,  cop- 
iper,  and  lead,  and  three  copper  and  sulphur 
'.works.    The  independent  mines  he  on  the 
]  Lower  Harz,  in  the  principaUty  of  Blanken- 
Iburg,  near  Seesen,  and  the  district  of  the 
^Weser;  their  principal  produce  is  kon. 

Brvmswick  produces  marble,  alabaster,  Urn e- 
« stone,  gj'psum,  potter's  clay,  asbestos,  serpen- 
t  tane-stone,  agate,  jasper,  chalcedony,  garnets, 
t  porphyrj',  sandstone,  freestone,  coal,  and  alum. 

There  are  salt-works  at  Salzdahlum,  Schbn- 
;  ingen,  Salzhebenhall,  and  Juliushall. 

The  chief  manufactures  of  the  Duchy  are 
!  metals,  yarn  and  linen,  stockings,  cloth  made 
(  of  a  mixture  of  woollen  and  linen,  oil,  paper, 
1  gypsmn,  earthenware,  tobacco  pipes,  glass, 
•  soap,  and  beer.  The  export  and  import  trade 
i  is  small,  on  account  of  the  want  of  sea-coasts. 

BEUSA  or  BRUSSA,  a  city  in  Asia  Minor, 
1  about  00  miles  from  Constantinople,  is  one  of 
■  the  most  flourishing  towns  in  the  Turldsh 
empire.  Its  satins  and  tapestry  are  of  the 
best  quahty.  Gauzes,  taffetas,  and  cottons, 
are  also  manufactured.  The  trade  with  the 
interior  is  carried  on  by  the  caravans  which 
pass  through  the  town  between  Constantinople 
and  Smyrna.  Bmsais  the  centre  of  a  district 


in  which  a  great  quantity  of  raw  silk  is  pro- 
duced, to  the  amount  of  about  half  a  milhon 
lbs.  annually  ;  and  the  cultivation  of  the  mul- 
berry is  yearly  on  the  increase.  Grapes,  me- 
lons, and  fruits  of  all  kinds,  are  abundant. 
Meerschaum  clay  is  dug  in  the  neighbouring 
mountain.  British  long-cloths,  dyed  sarcenets, 
cotton  shirtings,  cambrics,  chales  or  thin 
figured  wooUen  dresses,  cotton  twist.  Paisley 
shawls,  and  piinted  calicoes,  find  a  ready 
market  at  Brusa. 

BEUSH-MAKING.    Brushes  and  brooms 
may  be  classified  into  simple  brushes,  or  such 
as  consist  of  a  single  tuft  of  hah-s,  be  it 
large  or  small;  and  compound  brushes,  or 
such  as  have  many  tufts.    The  former  may 
be  subdivided  into  such  as  are  inserted  in  a 
handle,  or  in  a  tube  which  serves  to  connect 
them  with  a  handle,  as  the  several  varieties 
of  /lair^JoiciZs,  mounted  in  quills,  and  painters' 
tools,  which  are  similai-ly  inserted  in  tubes  or 
flattened  cases  of  tin,  or  put  into  the  cleft  end 
of  a  wooden  handle,  and  bound  round  with 
twine  or  thread,  smeared  over  with  glue  ;  and 
the  larger  and  coarser  brashes,  in  which  the 
end  of  the  handle  is  inserted  and  bound  up  in 
the  midst  of  the  tuft,  such  as  the  large  paint- 
ing and  dusting  brushes  (technically  so  called), 
used  by  house-painters,  and  the  much  larger 
carpet  brooms  and  besoms  or  birch-brooms.  Stock- 
biiishes  form  an  intermediate  kind,  in  which 
several  simple  tufts  or  brashes  are  sepai-ately 
attached,  side  by  side,  to  the  thin  edge  of  a  flat 
board-like  stock  or  handle  :  such  are  used  for 
whitewash  and  distemper.  Compound  brushes, 
consisting  of  several  tufts  or  knots,  inserted 
in  a  stock  or  handle,  range  under  two  principal 
kinds  :  set-work  or  pan-work,  and  drawn  work. 
For  both  the  wooden  stock  is  bored,  usually 
in  a  lathe,  with  holes  varying  in  size,  depth, 
and  direction,  according  to  the  kind  of  brush. 
In  pan-tuork,  the  tufts  or  knots  are  formed  by 
gathering  together  as  many  bristles  or  hairs 
as  may  be  needed,  striking  one  end  even, 
dipping  it  in  melted  pitch,  binding  it  round 
with  thread,  and,  having  dipped  it  again  in  the 
pitch,  setting  it  in  one  of  the  holes  in  the  stock 
with  a  peculiar  twisting  motion.  Common 
house-brooms  of  most  kinds,  and  some  dusters, 
are  made  in  this  way.    In  drawn  brushes  the 
boring  of  the  stock  is  more  carefully  per 
formed,  and  a  small  hole  is  carried  through 
from  the  extremity  of  each  knot-hole  to  the 
back  of  the  stock ;  and  the  brashmaker,  taking 
in  one  hand  about  half  as  many  biistles  as 
will  fill  the  knot-hole,  passes  their  root  ends 
through  the  bight  or  loop  of  a  fine  flexible 
wire  which,  with  the  other  hand,  ho  has  passed 
1  double  through  the  hole  from  the  back  of  the 
;  stock.    He  then  pulls  the  we  smartly,  the 
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effect  of  which  is  to  draw  the  tuft  into  a  bight 
or  double,  and  to  force  it  as  far  as  possible 
into  the  knot-hole.  After  proceeding  thus 
from  hole  to  hole,  he  cuts  the  ends  of  the 
bristles  evenly  to  the  required  length  with 
shears.  Brushes  of  this  character  comprise 
scrubbing,  shoe,  clothes,  tooth,  and  nail 
brushes.  In  such  the  stiffness  of  the  root 
end  of  the  bristles  is  mostly  desirable ;  while 
in  such  as  are  used  for  laying  on  colour,  dust- 
ing, or  sweeping,  the  softness  of  the  flag  ot 
taper  ends,  which  are  cut  as  little  as  possible, 
is  preferable.  The  stocks  of  draAvn  brushes 
are  usually  covered  at  the  back  with  a  veneer, 
which  conceals  and  protects  the  wires ;  but 
small  brushes  set  in  bone  or  ivory  are  often 
drawn  with  silver  wire,  which  is  either  left 
visible  or  sunk  in  fine  grooves  which  are  sub- 
sequently filled  -with  hard  red  cement.  The 
best  are  trepanned,  or  have  the  drawing  holes 
so  contrived  as  to  come  out,  not  through  the 
back,  but  at  some  unconspicuous  part  of  the 
stock,  where  they  may  be  filled  up  with  small 
plugs  after  the  drawing,  which  is  done  with 
silk  instead  of  wire.  Mr.  Hancock  has 
patented  a  brush  in  which  leather  is  used  in- 
stead of  wood  or  other  Unyielding  material  for 
the  stock. 

The  brush  manufacture  is  chiefly  a  domestic 
one,  and  is  well  adapted  for  the  employment 
of  females  and  children.  The  chief  materials 
employed  are  bristles,  many  of  which  are  im- 
ported from  Eussia  and  Poland,  and  are  Sorted 
into  black,  gray,  yellow,  white,  and  Hllies,  the 
lightest  of  all;  horse-hair,  goat's  hair,  and  other 
kinds  of  hair;  fibres  of  whalebone;  a  dark- 
coloured  vegetable  fibre  called  bass,  used  for 
stable  and  other  coarse  brooms ;  and  toish,  a 
light-coloured  vegetable  substance  of  much 
finer  quality,  used  for  carpet-brooms,  and  a  very 
fine  variety  for  velvet-binshes ;  AVoods  of 
various  Icinds  for  the  stocks  and  veneers  ;  and 
wire,  usually  of  brass,  but  sometimes  of  a 
superior  compound,  looking  touch  like  copper, 
called  red  brass  wire. 

Mr.  Cole,  a  brush-manufacturer,  took  out  a 
patent  in  ]  842  for  numerous  improvements  in 
brush-making.  In  the  general  modes  of 
making  brushes  the  bristles  are  fixed  in  their 
places  either  by  some  kind  of  cement  or  by 
wire  ;  but  in  Mr.  Colo's  new  method  the  knot 
of  bristles  is  kept  in  each  liolfi  by  the  hole 
being  made  of  a  Conical  shape,  with  the 
smaller  end  of  the  cone  at  the  face  or  hair 
side  of  the  brush :  the  knot  is  so  shaped  that 
it  maintains  its  place  in  the  brush  -without 
either  cement  or  wire.  A  second  improvement 
consists  in  steeping  in  a  preservative  solution 
the  string  with  which  some  brushes  are  bound 
round,  60  a6  to  enftbk  them  to  be  placed  in 


water  -without  loosening.  A  third  consists  in 
a  new  mode  of  fastening  wedge-shaped  handles 
into  various  kinds  of  brushes.  A  fourth  con- 
sists in  the  manufacture  of  a  new  kind  of 
brush  for  deUcate  purposes,  by  making  a 
covering  of  plush  to  a  foundation  of  white 
flock.  A  fifth  consists  in  making  brushes  or 
pencils  of  spun  glass,  by  which  aquafortis  and 
other  corrosive  acids  can  be  apphed  by  silver- 
stoiths  and  jewellers  -with  more  dehcacy  and 
safety  than  by  any  of  the  usual  means.  A 
sixth  improvement  is  in  the  construction  of 
brushes  intended  for  cleansing  decanters  and 
bottles.  A  seventh  relates  to  brushes  for 
cleaning  cruets  and  small  phials. 

Various  patents  have  been  taken  out  for 
making  flexible  backs  to  brushes. 

A  recent  project,  the  subject  of  a  patent, 
is  to  make  brushes  and  brooms  of  the  branches 
of  the  cabbage-palmetto  tree,  in  such  a  way 
that  the  handle  shall  form  one  piece  ^vith  the 
brush. 

In  Mr.  Cocker's  brushes,  registered  in 
1849,  the  bristles  are  set  diagonally,  by  which 
more  of  them  are  brought  into  action  at  once, 
and  the  surface  of  the  brush  is  firmer. 

BEUSSELS,  the  capital  of  Belgium,  is  a 
place  of  considerable  manufacturing  activity. 
The  manufacture  of  lace  is  cai-ried  on  to  a 
considerable  extent;  the  quahty  is  very  su- 
perior, and  the  finest  sorts  fetch  from  3,000 
to  4,000  francs  a  pound.  A  few  facts  con- 
cerning the  lace  manufacture  of  Brussels,  in 
connection  with  the  Exhibition  of  Industry, 
are  given  in  the  Introduction  to  this  work. 
Many  other  manufactures  are  also  prosecuted, 
among  which  are  cai-pets,  silk  hats,  cutlery 
and  sm'gical  instruments,  hosiery,  caUcoe?, 
gold  and  silver  lace,  jjaper-hangings,  uphol- 
steiy,  porcelain,  hardwai'e,  and  chemical  pro- 
ducts. Vast  numbers  of  books  are  printed  in 
Brussels,  a  large  number  of  which  ai-e  cheap 
reprints  of  foreign  works,  chiefly  French. 

BEYO'NIA,  the  wild  Brj^ony  of  our  hedges, 
Bryonia  dioica,  is  a  plant  formerly  much  em- 
ployed in  rural  pharmacy,  but  now  disused. 
It  was  chieflj'  employed  on  account  of  the 
powerful  drastic  properties  of  its  root.  Over- 
doses are  extremely'  dangerous,  and  some- 
times even  fatal.  The  peculiar  principle  of 
Bryony-root  is  called  bryonin.  It  is  a  yeUo\\4sli 
white  substance,  sometimes  -with  a  red  or 
bro\\Tiish  tint.  Its  taste  is  at  first  rather 
sweet,  then  styptic,  and  extremely  bitter.  It 
is  a  drastic  purgative,  and  poisonous  in  too 
lai'go  doses. 

BUC'CINA,  a  military  instrument  of  the 
shrill  horn  or  comet  kind,  in  use  among  the 
ancients,  and  by  some  supposed  to  have  been 
foi-med  of  the  horn  of  the  buU  or  goat.  Ao- 


406 


BUCHAREST. 


BUDE-LIGHT. 


;  cording  to  others  it  was  the  shell  of  the  buc- 
;  cintim,  ft  fish.  Vegetius  says  that  it  was  made 
:  of  brass,  and  hent  in  a  cu'cle.  The  probability 
1  is,  that  in  its  primitive  state  it  was  a  simple 
Ihorn,  and  that  subsequently  it  was  formed  of 
aa  more  durable  material. 

BUCHAEEST,  the  capital  of  Wallachia, 
ids  the  grand  commercial  mart  for  the  princi- 
ppality,  and  the  inhabitants  carry  on  an  exten- 
ssive  trade  in  grain,  wool,  honey,  wax,  tallow, 
sand  cattle.  There  are  no  large  manufactures ; 
bbnt  small  quantities  of  woollen  cloths,  cai-pets, 
bbrandy,  &c.,  are  made. 

BUCK-WHEAT.    The  cultivetion  of  buck- 
wheat has  never  been  very  extensive  in  the 
^■ariable  climate  of  Britain.    It  is  not  so  well 
xdapted  to  cold  wet  soils  as  to  warm  sands  ; 
lor  is  it  so  certain  a  crop  as  oats  or  barley  on 
ands  which  are  suited  to  the  growth  of  these 
(rains.    For  countries  where  there  are  veiy 
loor  hght  lands  with  a  hot  dry  climate,  un- 
n-ourable  to  the  growth  of  oats  and  not  rich 
,  uough  for  barley,  buck-wheat  is  a  great  re- 
||-ource.    Under  particular  circumstances,  it 
iiightbe  introduced  with  advantage  into  many 
M'ts  of  England  where  it  is  now  unknown. 
;t  is  sown  tolerably  thick,  and  when  the  plant 
in  its  greatest  vigour  and  in  full  blossom 
;  roller  is  passed  over  the  crop  to  lay  it  level 
ith  the  groimd.    Manure  is  seldom  or  never 
lid  upon  land  in  which  buck-wheat  is  soto, 
cause  even  where  manure  is  abundant  it 
.  reserved  for  other  crops  supposed  to  re- 
.uire  it  more. 
Buck-wheat  is  sometimes  cut  in  its  tender 
■-ate  for  soiling  cattle.    It  is  said  to  increase 
:de  milk  of  cows,  and  is  occasionally  pastured 
IT  sheep.    It  may  be  given  to  horses  instead 
r '  oats,  or  mixed  with  them.    No  gi-ain  seems 
'•  )  eagerly  eaten  by  poultry,  or  makes  them 
y  eggs  so  soon  and  so  abundantly.  The 
eal,  when  it  is  groimd,  is  excellent  for  fat- 
ning  cattle  or  pigs.    The  flour  is  fine  and 
lite,  but,  from  a  deficiency  in  gluten,  does 
it  make  good  fermented  bread.    It  sei-ves 
3U  however  for  pastry  and  cakes ;  crampets 
ade  of  buck-wheat  flour,  eaten  with  butter, 
e  a  favourite  dainty  with  children  in  Hol- 
i.  nd.   A  hasty  pudding  is  also  made  of  the 
)ur,  with  water  or  milk,  and  eaten  with 
itter  or  sugar. 

Out  of  nearly  11,000,000  quarters  of  corn 
id  meal  imported  in  1849,  only  627  quarters 
|rnre  buck-wheat. 

IBUCKINGHAMSHIRE.  A  little  cheese 
made  in  this  county;  but  the  quantity  of 
Utter  is  much  larger.  It  is  cliiefly  sent  to 
'jndon  made  up  in  the  form  of  oblong  rolls 
•igbing  two  pounds  each.  It  is  aent  in 
skets  called  from  their  shape  Jlais,  which 
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hold  from  20  to  40  roUs.  Their  depth  is 
uniformly  11  inches.  Each  flat  is  marked  with 
the  initials  of  the  dairyman  who  sends  the 
butter,  and  the  carrier  who  conveys  it,  to 
whom  also  the  flat  belongs.  Many  of  the 
calves  in  the  dairy  farms  are  fattened  for 
veal,  for  the  London  market.  The  rearing 
and  fattening  of  ducks  for  the  early  London 
season  is  carried  on  to  a  large  extent.  It  is 
said  that  ducks  to  the  value  of  4,000/  are  sent 
annually  from  Aylesbiu-y  alone,  and  20,000/. 
worth  from  the  whole  county. 

BUDA,  or  OFEN,  is  that  half  of  the  me- 
tropolis of  Hungajy  which  stands  on  the  left 
bank  of  the  Danube ;  the  other  half,  Pesth, 
being  on  the  right  bank.    Buda  manufactures 
a  httle  sUk  and  velvet,  leather,  some  cottons, 
and  wooUens.    It  possesses  also  a  cannon- 
foundry,  copper  foundries,  a  gunpowder  ma- 
nufactory, a  silk-spinning  mill,  and  a  tobacco 
manufactory.    The  trade  of  the  town  princi- 
pally consists  in  the  wnes  produced  by  the 
vineyards  in   the   environs,  to  the  annual 
amount  of  about  4,500,000  gallons.  This  -wine, 
which  is  well  knoAvn  under  the  name  of 
'  Ofener-wein,'  comes  from  the  extensive  vine- 
yards belonging  to  the  to-^vn  itself,  which  oi-e 
said  to  cover  an  area  of  70  square,  miles.  But 
Buda  is  now  perhaps  more  interesting  to  us 
since  the  magnificent  suspension-bridge  oter 
the  Danube  has  been  built  by  om-  country- 
man, Mr.  Tiemey  Clark :  perhaps  the  finest 
engineering  work  on  the  Danube. 

BUDDING  is  an  operation  in  horticulture, 
by  means  of  which  the  branches  of  one  kind 
of  plant  are  often  made  to  grow  upon  the 
stem  of  another  kind.  It  is  adopted  for  the 
pm-pose  of  artificial  propagation,  either  by 
planting  the  separate  buds  in  earth,  or  by  in- 
troducing them  into  the  branches  of  other 
plants.  The  former  is  called  propagation  by 
eyes ;  the  latter  only  is  technically  named 
budding. 

There  are  several  modes  of  budding,  such 
as  reversed  hndding  and  scallop-budding,  which 
are  occasionally  practised.  Roses,  plums, 
peaches,  nectarines,  chenies,  and  many  other 
plants  are  chiefly  propagated  thus,  and  there 
IS  no  theoretical  reason  why  it  should  not  be 
extended  to  aU  species.  In  practice  however 
it  is  occasionally  found  impracticable,  as  in 
heaths,  in  vines,  &c.,  owing  to  specific  causes 
which  vary  in  difierent  instances. 

Budding  is  usuaUy  performed  in  the  months 
of  July  and  August,  because  at  that  season 
the  hark  separates  freely  from  the  wood,  and 
the  young  buds  are  fully  formed ;  but,  when- 
ever the  two  latter  conditions  can  be  satisfied, 
the  operation  may  take  place  equally  well. 
BUDE-LIGHT  is  the  name  given  by  its 
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inveutor  Mr.  Gm-ney  to  a  vivid  flame,  em- 
ployed in  lighting  churches  and  other  huild- 
ings.    OriginaUy  it  was  obtained  from  an  oil- 
lamp,  the  flame  from  which  was  acted  on  by 
a  cm-rent  of  oxygon  gas  ;  subsequently  oil 
cas  was  substituted  for  the  hquid  oil ;  but  now 
the  gas  which  is  made  for  hghting  the  streets 
of  towns  is  employed  to  produce  the  flame 
and  the  briUiancy  is  increased  by  a  current  oi 
air  ingeniously  introduced.    The  mode  of  ad- 
mitting fresh  air,  and  carrymg  off  the  products 
of  combustion,  constitute  the  chfference  be- 
tween this  and  the  common  gas-hght.    it  is 
found  to  be  a  cheap  mode  of  producmg  a 
bright  Ught ;  but  as  a  similar  effect  may  be 
produced  by  other  means,  the  distinctive  name 
of  bude-hght  is  not  now  much  employed. 

BUENOS  AYEES,  the  capital  of  the  re- 
pubhc  of  La  Plata,  carries  on  a  large  trade 
with  Erance,  importing  from  thence  hnen 
wearing  apparel,  toilet  ai-ticles,  shoes,  dressed 
leather,  woollen  and  silk  goods,  &c.  ihe 
imports  from  England  and  Germany  are 
smaUer  in  amount.  The  imports  from  France 
in  1844  amounted  to  769,280L  ;  the  exports 
to  Erance  to  411,1C8L  The  total  exports 
from  Buenos  Ayres  m  1843  were  valued  at 
1,659,206L  Buenos  Ayres  is  the  outlet  ior 
the  produce  of  the  vast  herds  of  cattle  which 
roam  over  the  Pampas  of  La  Plata ;  from  this 
sourceweimportedm  1848  about  115,000  hides, 

13,000  lamb  skins,  and  80,000  cwts.  oi  tallow. 

BUILDING.  In  the  practice  of  civil  ar- 
chitecture, the  builder  is  the  individual  who 
comes  between  the  architect  who  designs  and 
the  artisans  who  execute  the  work;  and  bmld- 
ing  is  essentially  a  manufacture.  Eelerrmg 
to  such  articles  as  Beickwobk,  Caepentby, 
Elooe,  Eoundation,  House,  Joineey,  Plas- 
TBEiNG,  Roof,  &c.,  for  a  few  detaQs  relating 
to  the  art  of  building,  a  few  words  of  a  general 
nature  may  be  here  introduced.    _     _  ^  ^, 

The  article  Beickwoek  relates  sunply  to  the 
modes  of  an-anging  the  separate  bncks  or 
component  parts  into  a  sohd  and  adhesive 
wall    The  builder  must  further  combme  the 
several  portions  of  a  wall  broken  or  sepai-ated 
by  openings  for  dooi-ways  and  windows  and 
the  several  walls  of  a  house,  into  a  self-sus- 
taining structure,  every  part  of  which  shoiild, 
as  far  as  possible,  lend  support  to  every  other 
roart.    The  effect  of  openings,  for  example, 
must  be  counteracted  by  inverts  or  inverted 
arches  beneath  them,  mi  dischargmg  ard^^^^^^^ 
over  them;  these  being  either  left  visible  oi 
concealed  by  a  facing  of  other  brickwor^.,  ac- 
rordin'-  to  cncumstances.    Wood  bncks,  oi 
blocks  of  seasoned  wood,  must  be  inserted  in 
the  walls  to  facilitate  the  fixing  of  door  and 
^dow  frames,  or  other  woodwork.  Lmteh 


or  bars  of  wood  surmounting  square-headed 
apertures,  are  sometimes  used  inheu  of  arches, 
but  should  always  be  surmounted  by  dis- 
charging arches.     Templates  are  pieces  of 
wood  larger  than  wood  bricks,  inserted  to  sup- 
port and  distribute  the  pressure  of  the  ends 
of  beams,  &c.,  and  loall-plates  are  still  longer 
pieces  let  into  the  brickwork  to  support  the 
floor-timbers.     Bond-timbers  are  sometimes 
inserted  to  distribute  and  equaUse  strain ;  but 
the  liability  of  tunber  to  shrinlc  and  swell,  to 
rot  and  to  be  destroyed  by  fire,  render  it  de- 
su-able  to  insert  it  in  brickwork  as  httle  as 
possible,  and  that  under  such  cncumstances 
that  its  total  destruction  may  not  affect  the 
stability  of  the  walls.    The  plans  recently  m- 
troduced  for  preserving  tunber  [Timbee,Pee- 
sEEVATioN  OF]  somewhat  lessen  the  objections 

to  its  use.  .  .   •,   ■   1 1 

In  the  erection  of  any  building  it  is  desnable 
to  carry  up  all  the  waUs  as  equally  as  possible, 
to  avoid  the  risk  of  unequal  settlement.  Inte- 
rior partition  walls  are  often  formed  of  lath  and 
plaster,  on  a  timber  framing ;  but,  where  weight 
is  not  an  objection,  of  bnck-nogging,  or  brickwork 
U  or  3  inches  thick,  strengthened  by  timber 
framing.  Some  use  half  brick  walls,  buflt  m 
cement,  and  strengthened  with  h-on  hoopmg 
laid  hi  a  few  of  the  jomts.  The  tops  of  bnck 
walls  are  protected  by  Coping,  which  should 
be  so  formed  as  to  throw  off  water.  _ 

Other  modes  of  buildmg  than  wth  bnck  ai-e 
noticed  elsewhere.    [Masoney.]    Fhnts  and 
earth  ai'e  also  advantageously  employed  m  cei- 
tain  distiicts.  Buildmgs  of  flnit  depend  much 
for  then-  strength  upon  the  qufOity  of  the 
mortar  or  cement  employed,  and  upon  the 
iudicious  introduction  of  bonding-courses  and 
quoins  or  angles  of  brick  or  of  larger  stone 
Buildmg  mth  compressed  eai-th,  or  bufldmg 
en  pise,  is  a  very  cheap  mode,  long  used  m 
some  pai-ts  of  France,  but  less  known  in  th  . 
country  than  it  deserves  to  be.  Another  moae 
of  buildmg  weU  adapted  for  cottages  m  ^Oiuh 
no  gi-eat  sti-ength  is  requh-ed  m  the  walls^^  ^ 
,,-it^  hollow  walU  of  brick  laid  on  edge,  but 
otherwise  aiTangedlikeordmap^Ekimshbond^^ 
lu  this  plan  a  space  of  3  mches  ^«  left  n  the 
middle  of  the  wall  between  each  pair  ot 
"etchers.    Walls  thus  constructed  exclud 
damp  and  cold  far  better  than  solid  walls.  For 
mSesofconstructuigFiEE-PEOOFBuiLniKGS. 

see  that  article.  .  . ,         i  n  a 

BULKHEADS,  which  dmde  the  huU  ot  a 
ship  mto  several  water-tight  compartments, 
are  formed  Avith  the  view  of  pe^entrng  the 
whole  hull  from  bemg  fiUed  with  A^^ter  in  case 
oi  a  fractm-e  or  leak.  Mr.  C.  W.  WiUiams  m 
a  paper  communicated  to  a  paxUamentery  com 
mittee  on  steani  vessels,  states  that  it  has  been 


469 


BULLETS. 


BUOYS. 


found  impractioable  to  make  bulkliead.s  of 
timber,  on  account  of  the  liability  of  tiuaber  to 
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shimkage  and  leakage.    Bulkheads  of  iron 
plates  obviate  this  objection.    Vessels  are 
divided  into  two,  three,  fom-,  or  five  water-tight 
compai-tments,  by  one,  two,  three,  or  foui' 
bulkheads;  the  more  there  ai-e  the  greater 
tlie  salety;  but  as  they  interfere  -with  free 
passage  from  one  end  to  another  of  the  vessel, 
and  as  they  entail  greater  expense  and  con- 
sumption of  material,  there  soon  arises  a 
:  practical  limit  to  the  number.    Mr.  WiUiams 
i  recommends  four  bulkheads  and  five  compart- 
1  ments  for  a  steam-boat.    The  central  com- 
1  partment  would  hold  the  engine,  boiler,  and 
other  machmery;  the  two  compartments  next 
:  to  the  centi-e  would  form  the  fore  and  after 
cabms  or  the  fore  and  after  holds,  according  as 
:  the  steamer  is  a  passenger  or  a  trading  vessel ; 
vwliile  the  t^vo  end  compai-tments  need  not 
>  come  up  so  high  as  the  main-declc,  on  account 
cof  the  deck  at  these  parts  beuig  Hfted  higher 
!up  above  the  water  than  neai-  the  waist  or 
i  middle  of  the  ship. 

BULLETS.    The  general  mode  of  making 
iibuUets  is  noticed  under  Shot-Manotactuee. 
\We  may,  however,  here  state  that  a  patent  for 
iimaking  bullets  was  taken  out  in  America  in 
11849,  in  which  the  bullet  is  formed  by  punch  - 
-mg.  The  end  of  the  punch  has  a  hemispherical 
ccavity,  and  a  die  is  used  which  has  a  similar 
;aMty.    A  strip  of  sheet  lead  is  laid  on  the 
he,  and  the  punch  is  brought  down  upon  it 
vith  a  force  sufficient  to  sever  a  small  piece  of 
ead,  and  to  form  it  into  a  globular  shape  by 
l-aieans  of  the  two  hemi-spherical  cavities. 

Several  years  before,  however,  in  184=0,  Mr, 
rOavid  Napier  had  patented  a  method,  some 
liat  similar  in  principle,  but  more  compre- 
:ensive,  for  making  bullets  in  Avhich  great 
ccuracy  of  form  may  be  requii-ed.    The  ma- 
hinery  consists  of  two  sliding  plungers,  placed 
lonzontaUy  and  opposite  to  each  other;  each 
arrying  a  hemispherical  die.    The  meeting 
nd  closmg  of  the  two  dies  give  a  perfectly 
Iji'pherical  form  to  any  substance  compressed 
etweenthem.  Lathe  centres  of  theseplungers 
re  two  sUding  plugs,  which,  in  the  retroces- 
•>n  of  the  plungers,  are  m-ged  forwai-d  by  a 
ring  placed  behuid  them,  and  drive  out  the 
impressed  ball.  An  alternating  motion  back- 
iu-ds  and  forwards  is  given  to  the  plungers, 
tnps  of  lead  having  projections,  prepared 
ther  by  rolling  or  casting,  are  suppUed  to 
10  machine,  the  continuous  pressing  of  which 
H^Dnverts  the  projecting  pieces  of  lead  into  per- 
ct  spheres,  held  together  by  a  thin  film  of 
ad.    The  strips  are  then  taken  to  a  small 
!mispherical  punch,  working  vertically  into 
circular  bed  the  same  size  as  the  balls ;  and 


on  bnnging  down  this  punch  by  means  of  a 
foot  treadle,  the  balls  are  cut  out,  fall  through 
the  bed,  and  roll  down  a  ti-ough  into  a  proper 
receptacle.  This  method  of  malcing  bullets 
by  compression  was,  we  believe,  at  ono  time 
adopted  by  the  government  at  Woolwich,  the 
apparatus  beuig  worked  by  steam. 

BULLIONlpChis  term  is  strictly  apphcable 
only  to  uncoined  gold  and  sUver,  but  it  is 
frequently  used  in  discussions  relating  to 
subjects  of  public  economy  to  denote  those 
metals  both  in  a  coined  and  in  an  uncoined 
state.  At  the  Banlc  of  England,  all  persons 
may  demand  of  the  issue  department  notes  in 
exchange  for  gold  buUion  at  the  rate  of 
3/.  ]  7s.  dd.  per  ounce  of  standard  gold,  to  be 
melted  and  assayed  by  persons  appointed  by 
the  Bank,  at  the  expense  of  the  persons  who 
tender  the  bullion. 

Bvllion  is  also  applied  as  a  distinctive  name 
of  particular  kinds  of  fringe. 

BU'NIUM.  The  pig-nut  of  the  rural 
districts  is  the  neai-ly  globular  root  of  the 
bunium  plant,  of  a  black  or  chesnut  colom-  on 
the  outside,  and  white  inside.  It  has  an  aro- 
matic sweet  taste,  and  is  frequently  dug  up 
and  eaten  by  chUdren.  Pigs  are  very  fond  of 
these  nuts,  and  get  fat  when  aUowed  to  feed 
on  them.  When  boUed,  they  are  a  pleasant 
and  nutritious  food.  Boasted,  they  are  pre- 
ferred by  some  people  to  chesnuts,  and  aro 
often  in  this  country  and  on  the  continent 
added  to  soup  or  broth. 

BUOYANCY  is  the  power  which  certain 
materials  have  of  being  supported  at  the 
surface  of  a  fluid,  so  as  to  sinlc  in  it  as  much 
only  as  a  part  of  their  depth  or  thickness. 
Thus  ice,  some  woods,  &c.,  ai-e  said  to  have 
buoyancy  in  water,  and  almost  aU  solid  bodies 
have  the  power  of  floating  on  mercury.  The 
term  is  frequently   used   to  designate  the 
weight  which  a  solid  mass  of  wood,  or  a 
vessel  of  wood  or  metal,  wiU  support  m  water. 
A  brief  explanation  of  the  principle  of  buoy- 
ancy is  given  under  Hydeaulics.    The  propo- 
sitions relating  to  it  ai-e  useful  in  determinuig 
the  amount  of  volume  which  would  have  buoy- 
ancy sufficient  to  raise  a  sunken  ship  •  or  in 
determining  the   dimensions  of  a  floatuig 
bridge  which  may  support  a  given  weight  of 
troops  or  artillety. 

BUOYS  are  vessels  formed  of  wood,  cork, 
or  some  other  substance  which  is  specificaUy 
lighter  than  water.  They  are  moored  so  as  to 
float  on  the  water  at  some  certain  spot,  in 
order  to  point  out  the  course  or  channel  that 
a  vessel  should  follow.  Buoys  are  also  used 
tor  the  purpose  of  maridng  the  situation  of 
ships  anchors  to  which  they  are  attached,  and 
thus  facilitating  the  future  recovery  of  tho 
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anchor  and  cable  in  cases  where  the  latter  has 
been  broken,  or  where  it  has  been  cut,  in 
order  to  provide  on  emergencies  for  the  safety 
of  the  ship,  when  circumstances  do  not  admit 
of  the  anchor  being  weighed  into  the  vessel. 
The  first  description  of  buoys  are  denominated 
pubUc  buoys,  and  the  last^rivate  buoys. 
Anotlier  Mnd  of  buoys  are  ^se  placed  in 
harbours  to  mark  the  situation  of  mooring- 
chains  to  which  ships  frequenting  the  port  are 
made  fast. 

Until  the  reign  of  Queen  Elizabeth  all 
public  buoys  in  this  kingdom  were  under  the 
management  of  the  Lord  High  Admiral ;  but 
since  1594  they  have  been  under  the  control 
of  the  Trinity  House.  The  amount  of  reve- 
nue annually  collected  for  the  use  of  buoys  by 
the  Trinity  House  corporation  is  between 
11,000Z.  and  12,000i.  The  charge  made  is 
according  to  the  tonnage  of  the  vessels  fre- 
quenting the  ports  in  or  leading  to  which 
buoys  are  placed :  the  rates  vary  according  to 
circumstances,  and  are  highest  in  the  port  of 
London,  where  British  and  foreign  privileged 
vessels  (those  belonging  to  countries  with 
which  we  have  '  reciprocity  treaties')  pay 
one  penny  per  ton ;  and  foreign  vessels  not 
privileged  pay  two  pence  per  ton. 

The  buoys  which  are  sometimes  used  as 
life-preservers  are  noticed  elsewhere  [Life- 
buoys.] 

BURETTE,  is  an  instrument  invented  by 
M.  Gay-Lussac,  for  the  purpose  of  dividing  a 
given  portion  of  any  liquid  into  100  or  1,000 
equal  parts.  It  consists  of  a  measure  of  de- 
finite capacity,  a  graduated  tube,  and  another 
tube  of  smaller  bore  attached  to  the  former. 
It  is  much  used  in  French  chemical  factories, 
but  is  scarcely  known  in  England. 

BURNING  GLASSES  AND  MIRRORS. 
A  convex  lens  or  a  concave  mirror,  by  collect- 
ing a  quantity  of  light  within  a  small  space  at 
the  focus,  will  also,  if  the  lens  or  mirror  be  of 
considerable  size  and  the  light  very  strong,  as 
that  of  the  sun,  collect  a  quantity  of  heat 
sufficient  to  destroy  almost  any  substance. 
Tliis  property  has  been  long  known.  Among 
the  earliest  attempts  to  produce  considerable 
effects  by  burning  instruments  is  that  of 
Tschimhausen,  who,  about  the  year  1700, 
made  a  glass  lens  33  inches  diameter  and  7 
feet  focal  length,  by  which  the  concentrated 
light  of  the  sun,  in  a  short  time,  burnt  wood, 
melted  small  pieces  of  metal,  vitrified  slate, 
&e.  In  the  year  1747  M.  Buffon  constructed 
an  apparatus  which,  on  a  concave  surface, 
carried  220  plane  miiTors  ;  with  this  the  sun's 
light  burnt  wood  at  the  distance  of  200  feet, 
and  melted  metals  at  50  feet.  About  tlie  year 
1800   Mr.  Parker,  in  London,  executed  a 


burning  lens  of  flint  glass  3  feet  diameter  and 
6  feet  8  inches  focal  length,  with  which,  by 
concentrating  the  sun's  light,  he  fused  gold  in 
three  seconds,  steel  in  12  seconds,  and  lime- 
stone in  55  seconds  ;  and,  by  the  heat  thus 
produced,  a  diamond  weighing  10  grains  was 
reduced  to  six  grains. 

As  a  source  of  heat,  the  burning  glass  has 
not  yet  been  made  available  in  manufactures, 
except  in  a  few  trifling  instances  :  but  there  is 
nothing  irrational  in  supposing  that  it  may 
one  day  subserve  useful  purposes. 

BURNLEY  is  one  of  the  busy  cotton-spin- 
ning towns  of  Lancashire.  The  trade  of  the 
town  was  formerly  confined  to  woollens  :  but 
the  cotton  manufacture  is  now  the  staple.  At 
the  present  time  (1850)  there  are  about  30 
cotton  spinning  and  weaving  nulls ;  there  are 
no  cotton  bleaching  or  dye  works ;  but  there 
are  two  calico  printing  estabUshments.  There 
are  also  three  worsted  nulls.  Besides  the 
above,  Burnley  contains  four  com  miUs  (one 
of  them  very  large),  iron  foundries,  machine- 
making  works,  brass  foundries,  roperies,  tan- 
neries, breweries,  and  collieries. 

The  Leeds  and  Liverpool  canal,  and  the 
East  Lancashire  and  other  railways,  afibrd 
media  for  the  conveyance  of  goods  through 
the  whole  hne  of  country,  from  the  German 
Ocean  to  the  Irish  Sea.  Besides  its  manu- 
factures Burnley  sends  coal,  freestone,  and 
slate  from  the  vicinity. 

BURNT-EAR,  in  corn,  is  a  disease  in  which 
the  fructification  of  tlae  plant  is  destroyed 
and  as  it  were  burnt  up :  hence  its  English 
name  and  the  corresponding  names  of  charbon 
in  French  and  brand  in  German.  In  burnt-ear 
the  black  powder  which  appears  in  the  ear  is 
external,  and  the  grain  has  either  never  been 
formed,  or  its  coat  has  been  destroyed,  so 
that  the  whole  ear  appears  black  or  burnt. 
The  powder  also  has  no  smell,  and,  being 
easily  blown  away  by  the  •wind,  or  shaken  off 
in  the  reaping,  Httle  of  it  adheres  to  the  com 
or  is  mixed  vnth  it  when  ground ;  and,  ex- 
cept the  loss  of  so  much  grain  as  would  have 
been  contained  in  the  sound  ears,  no  great 
detriment  arises  to  the  quality  of  the  com. 
Microscopic  obsen'ations  show  that  the  black 
powder  consists  of  the  minute  germs  or 
sporules  of  a  parasitical  fungus,  which  are 
developed  in  the  gromug  ears  and  five  on  its 
substance.  The  best  preservative  against  this 
disease  is  to  drain  the  land  well  and  keep  it  in 
good  heart. 

BURSLEM,  in  Stafibrdshire,  often  receives 
the  name  of  the  '  Mother  of  Potteries,'  having 
been  the  first,  and  for  a  long  period  the  chief 
of  the  potteiy  towns.  From  an  early  period 
it  has  been  distinguished  for  the  variety  and 
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excellence  of  the  clays  in  its  vicinity.  All  the 
subsoil  of  the  to^\Ti  is  clay,  vaiying  fi'om  two 
to  ten  feet  in  thickness ;  it  is  called  in  the 
neighbourhood  tough  Tom,  and  is  employed 
in  ^e  manufactui'e  of  red,  brown,  and  yellow 
wares.  Below  the  subsoil  is  a  very  thick  sti-a- 
tum  of  fire  clay,  of  which  the  saggers  or  baking 
vessels  for  the  pottery  kilns  are  made.  Be- 
low the  fire-clay  is  coal.  Most  of  the  early 
improvements  in  the  pottery  manufactui-e 
were  made  at  Burslem ;  and  the  town  took 
the  lead  in  this  art,  until  Wedgwood  removed 
thence  to  Etruria.  Longport  is  now  so  closely 
imited  to  Burslem,  that  the  two  form  in  efiect 
one  lai'ge  town,  every  part  of  which  is  occupied 
by  the  pottery  works,  the  houses  of  the  work- 
people and  employers,  or  the  shopkeepers. 
No  town  in  England,  perhaps,  is  more  depen- 
dent on  one  particular  branch  of  manufacture 
than  Bm'slem  is  on  that  of  porcelain  and 
earthenware.  There  ai-e  at  the  present  time 
in  the  whole  parish  nearly  forty  pottery  esta- 
bUshments  ;  besides  glass-works  at  Longport. 

BURY  is  one  of  the  active  manufacturing 
towns  of  Lancashire.  The  manufacture  of 
woollen  cloth  became  a  staple  article  of  trade 
in  this  place  so  far  back  as  the  fourteenth  cen- 
tuiy,  and  floui-ished  to  such  an  extent  that  iu 
the  reign  of  Elizabeth  one  of  her  aulnagers 
was  stationed  in  the  to^vn  to  stamp  the  cloth. 
Up  to  a  much  later  date  wooUens  were  almost 
the  sole  manufactm-e  of  the  place ;  but  upon 
the  introduction  of  the  cotton  trade  into  the 
coimtymany  of  the  inhabitants  became  weav- 
ers of  cotton  fabrics,  and  the  woollen  trade 
has  been  gradually  retuing  into  Yorkshire  and 
other  parts  of  the  country  where  the  cotton  ma- 
nufacture is  less  paramount.  The  different 
branches  of  the  cotton  manufacture,  owing  to 
the  vicinity  of  Bmy  to  the  Manchester  mar- 
ket, and  the  abundant  supply  of  coal  and  wa- 
ter, are  carried  on  to  a  considerable  and  in- 
crea-sing  extent  in  this  and  the  adjoining 
township. 

Several  important  improvements  in  the  cot- 
ton manafacture  took  their  rise  in  this  place. 
A  new  method  of  throwing  the  shuttle  by 
means  of  the  picking-peg  instead  of  the  hand, 
and  thence  called  the  fly-shuttle,  was  invented 
by  John  Kay,  a  native  of  the  town :  and  in 
1760  his  son,  Robert  Kay,  invented  the  drop- 
box,  by  means  of  which  the  weaver  can  at 
will  use  any  one  of  three  shuttles — an  inven- 
tion which  led  to  the  introduction  of  various 
colours  into  the  same  fabric,  and  made  it  al- 
most as  easy  to  produce  a  fabric  consisting  of 
different  colours  oa  a  common  clotlj  of  only 
one.  Bury  is  indebted  for  one  branch  of  its 
present  trade  to  the  father  of  the  late  Sir  Ro- 
bert Peel,  who  established  his  extensive  print- 


works on  the  banks  of  the  Irwell,  near  this 
town ;  he  resided  at  Chamber  Hall,  in  the 
immediate  vicinity,  where,  or  at  a  smaller 
house  close  by  it,  the  late  Sir  Robert  Peel  was 
born. 

There  are  at  the  present  time  in  Bury  more 
than  a  dozen  large  factories  for  spinning  and 
manufacturing  cotton,  several  large  woollen 
manufactories,  two  calico-printing  and  bleach- 
ing estabhshments,  and  two  dye-works.  Be- 
sides the  different  branches  of  cotton  and 
woollen  manufactures,  there  are  three  large 
foundries,  several  smaller  ones,  and  manufac- 
tories of  hats  and  other  articles. 

BUSHEL.  By  the  act  of  1824  the  standard 
gallon  contains  10  pounds  avoirdupois  of  pure 
water.  Eight  such  gallons  malce  a  bushel, 
and  eight  bushels  a  quarter.  This,  by  the 
other  provisions  of  the  act,  made  it  contain 
2218.2  cubic  inches  very  neai-ly. 

BUST,  in  sculptm'e,  means  a  statue  trun- 
cated below  the  breast.  As  a  question  of  fine 
art,  the  production  of  a  bust  depends  on  the 
same  exercise  of  taste  and  refined  judgment 
as  that  of  a  statue.  As  a  question  of  mechan- 
ical execution,  we  shall  have  occasion  in  a 
later  article  to  describe  Mr.  Cheverton's  re- 
markable mode  of  carving  busts  by  machinery. 
Busts  in  bronze  or  other  metal,  in  biscuit  or 
other  Idnds  of  porcelain,  and  in  plaster,  are 
produced  by  casting. 

BUTTER  is  the  fat  or  oleaginous  parts  of 
the  millc  of  various  animals,  principally  of  the 
domestic  cow.  The  milk  of  the  cow  consists 
of  ciu-d,  whey,  and  butter,  and  is  esteemed 
chiefly  in  proportion  to  the  amoimt  of  butter, 
which  differs  much  in  that  of  different 
breeds. 

For  the  making  of  butter,  the  millc,  brought 
into  the  dairy  from  the  milldng  -  shed,  is 
strained  through  a  fine  sieve  or  cloth  into  shal- 
low pans,  or  troughs  lined  with  lead,  which 
are  filled  to  the  depth  of  four  or  five  inches. 
These  should  be  in  a  place  sheltered  from  the 
sun,  but  having  a  thorough  draught  of  air  by 
means  of  opposite  wire  windows.  The  floor 
should  be  kept  moist  in  summer,  to  produce 
coolness  by  evaporation ;  but  in  winter  a  small 
stove  is  an  advantage,  provided  smoke  and 
smell  be  avoided.  After  standing  tivelve  houi-s 
the  finest  pai'ts  of  the  cream  will  bo  found  to 
have  risen  to  the  surface  ;  and  this,  if  skimmed 
ofl",  will  furnish  a  very  delicate  butter.  More 
generally  however  the  milk  is  allowed  to  stand 
twenty-foiu"  bom's,  and  then  the  cream  is  col- 
lected, either  by  skimming  or  by  letting  off  the 
thin  milk  from  beneath  it  by  opening  plugs  in 
the  troughs.  The  cream  is  put  in  a  deep 
earthen  or  stone-ware  jar,  which  should  be 
glazed,  but  not  with  lead ;  and  more  is  added 
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every  day  until  there  is  sufficient  to  cliui-n. 
The  cream  is  usually  stirred  from  time  to 
time,  to  promote  a  slight  acidity,  which  facili  • 
tates  the  process  of  chm-ning. 

There  are  many  varieties  of  chum  [Churn]  ; 
but  most  of  them  have  a  beater  or  fan  which 
agitates  the  cream.  The  barrel  of  the  churn 
should  not  be  more  than  two-thu'ds  full  of 
cream.  In  the  course  of  an  hour's  agitation 
or  churning,  small  kernels  of  butter  are  fomid 
among  the  cream,  and  these  become  gradually 
united  into  a  solid  mass,  leaving  a  fluid  resi- 
due called  buUcr-miU;  which  is  set  aside  for 
domestic  use,  or  for  feeding  pigs.  The  butter 
is  then  removed  to  a  shallow  tub,  Avell  beaten 
Avith  the  hand  or  a  flat  wooden  spoon,  and 
repeatedly  washed  with  clear  spring  water, 
until  all  the  remaining  butter-milk  is  removed 
from  it ;  after  which,  if  intended  to  be  sold 
fresh,  it  is  made  up  in  rolls  or  cakes  for  the 
market,  or  salted  and  put  into  casks  if  intended 
for  keeping.  Cakes  or  pats  of  fresh  butter 
are  often  impressed  with  some  device  from  a 
carved  wooden  print,  resembling  a  large  seal. 
In  Cambiidgeshire  butter  is  made  up  into  rolls 
a  yard  long,  and' passed  through  a  ring  of  a 
certain  diameter,  for  the  convenience  of  di-\dd- 
ing  it  into  small  poi'tions  without  weighing. 
In  salting  butter  the  quality  of  the  salt  is  of 
great  importance ;  and  some,  instead  of  sim- 
ple salt,  use  half  an  ounce  of  dry  salt,  pounded 
fine,  two  drams  of  sugar,  and  two  drams  of 
saltpetre,  to  every  pound  of  butter.  As  a  cask 
is  gradually  filled  iip,  every  addition  is  care- 
fully incorporated  with  the  preceding  portion. 
Should  it  shrink  in  the  cask,  melted  butter 
may  be  pom'ed  round  it  to  fill  up  the  inter- 
stices. 

Butter  may  be  preserved  for  dom^estic  use, 
without  salt,  by  melting  it  very  gently,  without 
boiling  ;  wliich  causes  the  watery  j)articles  to 
evaporate,  and  the  curd,  which  is  always  pre- 
sent in  small  quantity  and  is  a  principal  cause 
of  rancidity,  to  fall  to  the  bottom.  The  clear 
butter  is  then  poiu-ed  into  an  earthen  vessel, 
and  covered  with  paper ;  and  a  piece  of  blad- 
der or  leather  is  tied  over  it  to  exclude  the 
air.  Butter  thus  prepared  resembles  lard  in 
appearance,  loses  some  of  its  flavour,  bul  is 
much  superior  to  salt  butter  for  ordmaiy  pur- 
poses. 

.;Jn  Devonshire,  instead  of  the  ordinai'y 
mode  of  raising  cream  in  shallow  pans,  the 
milk  is,  after  standing  twelve  hours,  exposed 
to  heat,  without  boiling,  by  which  a  thick 
scum  called  dolled  cream,  more  solid  than 
cream,  but  not  so  solid  as  butter,  is  thrown 
up.  A  very  slight  agitation  converts  it  into 
butter,  another  mode,  wliich  is  followed  in 
parts  of  Holland,  Scotland,  and  Ireland,  is  to 


churn  the  milk  and  cream  together,  by  which, 
it  is  said,  more  butter  is  produced. 

Much  attention  is  paid  to  the  most  minute 
eircum  stances  in  the  manufactiu-e  of  butter, 
especially  in  all  that  relates  to  cleanhness.  In 
Swtzerland  men  are  chiefly  employed  in  milk- 
ing and  in  maldng  butter  and  cheese;  the 
women  only  cleaning  the  utensils  and  carrying 
green  food  to  the  cows  when  kept  in  the  sta- 
ble. The  gradually  extending  use  of  the 
thermometer  is  an  important  improvement  in 
dairy  practice;  and  probably  the  electrometer 
may  be  found  similarly  useful,  as  the  state  of 
the  atmosphere  in  reference  to  electricity  evi- 
dently has  a  powerful  influence  on  the  maldng 
of  butter.  The  nature  of  the  pastm-e  is  also 
important.  The  best  butter  is  produced  from 
cows  fed  in  rich  natm-al  meado'.vs  ;  and  some 
plants  which  grow  in  poor  and  marshy  soils 
impart  a  disagreeable  flavom*  to  the  butter,  as 
also  do  turnips  and  other  roots,  and  most  cut 
grasses.  This  may  be  in  some  measure  obvi- 
ated by  adding  a  little  water  and  saltpeti-e  to 
the  milk,  or,  it  is  said,  by  giving  salt  to  the 
cows  with  their  food.  The  best  winter  butter 
is  made  where  the  cows  are  fed  with  good 
meadow  hay,  or  aftennath  hay,  which  contains 
few  seedstalks.  The  colour  varies  much  from 
different  cows,  and  from  the  same  at  difierent 
times.  Arnotto  or  the  juice  of  carrots  is  some- 
times mixed  with  the  cream  to  impart  a  deeper 
yellow. 

Upon  an  average,  four  gallons  of  millv  pro- 
duce sixteen  ounces  of  butter  ;  and,  to  be  pro- 
fitable, a  good  dauy  cow  in  England  should 
produce  six  pounds  of  butter  per  week  in 
summer,  and  three  pounds  in  winter,  allowing 
from  six  weeks  to  two  months  for  her  being 
dry  before  calving.  This  malces  120  lbs.  in 
twenty  weeks  after  calving,  and  80  lbs.  in  the 
remaining  time,  or  200  lbs.  in  the  year. 

Wheij  Butter  is  an  inferior  khul  made  in 
some  cheese  dairies  from  the  oily  portion  of 
the  milk  skimmed  from  the  whey ;  it  is  solil 
chiefly  to  labourers,  seldom  comes  to  market, 
and  is  totally  unfit  for  salting  and  keeping. 
Ghee,  or  fluid  butter,  forms  one  of  the  staple 
productions  of  many  districts  in  India. 

All  the  bntter  that  is  produced  in  England 
is  consumed  at  liome,  and  a  large  quantity  is 
imported  from  Ireland,  Holland,  and  oihcv 
countiies.  The  consumption  of  butter  in 
London  is  estimated  by  M'Culloch  at  15,000 
to  10,000  tons  annually,  of  which  2000  tons 
are  supplied  to  shipping.  At  lOd.  per  lb.  for 
34,400,000  lbs.,  the  value  consumed  of  this 
article  amounts  to  1,433,33.3/.  The  consump- 
tion per  head  in  this  estimate  is  assumed  to 
be  5  oz.  weekly,  or  10  lbs.  per  annum.  In 
1835  the  imports  from  Ireland  were  827,00iJ 
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vts.,  valued  at  3,310,306/. ;  but  since  that 
ite  the  imports  of  Irish  butter  do  not  appear 
.  the  Government  tables. 
.Umost  all  the  butter  exported  is  derived 
om  Ireland.  In  1849  the  exports  of  this 
)mmo(.lity  amounted  in  value  to  210,604/.,  of 
hich  the  largest  quantities  were  sent  to  Bra- 
1,  "West  Indies,  and  Portugal.  The  impor- 
;  tions  of  foreign  butter,  in  1849,  amounted  to 
S2,501  cwts.,  of  which  two-thirds  came  from 
Holland. 

A  few  interesting  details  concerning  the 
■ish  butter-trade  will  be  found  under  Cobk. 
BUTTERS,  ^^EGETABLE,  the  name 
ven  to  the  concrete  oil  of  certain  vegetables, 
om  its  resemblance  to  the  butter  obtained 
om  the  milk  of  animals,  and  from  being  em- 
i\yed  for  similar  purposes.  The  chief  vege- 
ble  butters  are  produced  by  the  Bassia  biity- 
icea  and  other  species  of  the  genus  Bassia. 
BBassia.] 

:  BUTTERS,  (in  pharmacy),  is  an  obsolete 
aame  for  the  hydrochlorates  of  the  metals, 
Mch  as  antimony,  arsenic,  bismuth,  tin,  and 
mc. 

:  BUTTON  MANUFACTURE.  Gold,  sHver, 
rjass,  copper,  pewter,  mother-of-peai-1,  hard 
?od,  bone,  ivory,  horn,  leather,  paper,  glass, 
Lk,  wool,  cotton,  hnen,  thread,  are  all  formed 
to  buttons,  and  the  manufactm'e  is  earned 
1  to  a  vei7  great  extent.  Metal  buttons  with 
lanks  are  stamped  out  of  a  plate  of  the  mate- 
il ;  and  each  circular  piece  or  '  blank '  is 
immed  and  smoothed.  The  shanks  are  made 
ji '  wire  by  an  ingenious  machine  and  are  sol- 
"  '^red  on  to  the  blanks.    After  a  little  fm-ther 
eparation,  the  buttons  (if  of  the  common 
It  Idnd)  receive  a  coating  of  gold  [Guding], 
hich  is  now  often  effected  by  the  electro  pro- 
;ss.    White  metal  buttons,  such  as  those  on 
ildiers'  dresses,  ai-e  cast  in  moiilds  containing 
n  or  twelve  dozen,  and  the  shanks  are  placed 
the  moulds  previously  to  casting,  so  that 
hen  the  buttons  are  cast  the  shanks  are  fixed 
ii  :  the  same  time.    Mother-of  pearl  buttons 
If  re  cut  out  of  the  pearl  shell  by  a  cylindrical 
i\v ;  and  the  shanks  are  fixed  by  a  kind  of 
5ve-tailed  projection  of  the  wire  in  a  hole 
I  rrilled  in  the  shell  through  one-half  its  thick- 
I  -  ess. 

I    Buttons  without  shanks  are  made  of  mother- 
iff-pearl,  wood,  bone,  metal,  &c.,  the  metal 
V  "63  being  stamped,  and  the  rest  turned, 
hey  have  four  holes  through  which  the 
iread  is  passed  to  fix  them  on  the  garment, 
'hese  holes  are  stamped  in  metal  buttons, 
ut  they  are  diiUed  in  those  wliich  are  made 
f  other  materials.     The  holes  are  drilled 
ifhile  the  buttons  are  in  the  lathe  :  four  long 
wills  are  made  to  converge  towards  the  but- 
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ton,  and  thus  the  foiu*  holes  are  all  drilled  at 
once.  The  buttons  most  extensively  used  at 
present  are  those  covered  with  clotli  or  silk, 
the  manufacture  of  which  has  arrived  at  great 
perfection.  Most  varieties  of  coat-button  now 
consist  of  two  circular  blanks  of  iron,  one  of 
tliick  pasteboard,  one  of  thick  canvas,  and  one 
of  silk  or  florentine.  All  these  ai-e  cut  out 
separately  \vith  great  rapidity,  by  a  stamping 
press  from  sheets  of  the  respective  materials. 
Into  a  kind  of  die  or  cell  is  placed,  first,  the 
sillc  or  florentine,  then  a  disc  or  'blank'  of 
u'on,  then  the  pasteboard,  then  the  canvas, 
then  the  other  piece  of  u-on — all  superposed. 
A  stamping-press,  of  beautiful  construction, 
fixes  all  these  together,  without  the  aid  of  any 
other  mode  of  fastening. 

Buttons  made  of  wu-e  rings  covered  with 
thread  or  with  hnen,  and  metal  buttons  made 
iridescent  of  minute  grooves,  are  among  the 
vai'ieties  of  the  manufacture. 

A  singular  method  was  inti'oduced  a  few 
years  ago,  of  imitating  covered  cloth  buttons 
by  a  layer  of  flock,  such  as  is  used  in  paper 
hangings.  In  the  first  place,  thin  sheets  of 
metal  are  coated  on  one  side  with  copal  var- 
nish thinned  with  turpentine,  and  coloured 
according  to  the  colour  of  the  flock  to  be  em- 
ployed. After  being  heated  in  an  oven  to  150° 
Fahr.,  and  then  allowed  to  cool,  the  surface  is 
coated  mth  a  Idnd  of  paint  formed  of  white- 
lead,  linseed  oil,  gold  size,  and  colouring  mat- 
ter. While  in  this  wet  state,  a  quantity  of 
flock  is  sifted  over  the  surface,  and  allowed  to 
remain  on  it  twelve  hours,  by  which  time  a 
film  of  flock  will  have  adhered  firmly  to  the 
metal.  The  loose  flock  being  shaken  oif,  the 
sheet  is  fitted  to  be  cut  up  into  collets  or  discs 
for  the  backs  of  buttons,  to  be  made  in  the 
usual  way. 

Mr.  Prosser's  method  of  maldng  buttons 
and  other  small  articles  of  compressed  clay 
was  patented  in  1840.  Clay,  clayey  earth,  or 
clay  combined  with  a  small  portion  of  flint  or 
felspar  to  give  it  hardness,  is  thoroughly  dried 
and  ground  to  a  fine  powder.  The  powder  is 
passed  through  a  sieve  having  about  two 
thousand  perforations  in  a  square  inch :  all 
particles  too  large  to  pass  through  the  perfo- 
rations being  rejected.  For  some  coarser  pur- 
poses a  coarser  sieve  may  be  used.  Buttons 
and  other  small  articles  are  made  of  this  pow- 
der by  dies,  or  moulds  and  a  fly-press.  The 
fly-press  is  firmly  secured  to  a  strong  bed  or 
frame ;  and  a  die,  carrying  on  its  under  face 
the  form  in  reverse  (i.  o.  hollow  instead  of  re- 
lief,) proposed  to  be  given  to  the  top  of  the 
button,  is  screwed  to  the  follower  of  the  press. 
A  second  tool  or  die  of  a  kind  of  T  shape,  witli 
an  impress  of  the  back  of  the  button,  fits 
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loosely  into  a  corresponoing  recess  in  the  bol- 
stei'.  Below  the  press  there  is  a  treadle  sup- 
ported on  a  fulcrum  near  its  centre,  from  one 
end  of  which  a  rod  passes  up  through  a  small 
hole  in  the  bolster  to  the  lower  die  or  tool. 
The  hoUow  or  recess  in  the  holster  in  which 
this  tool  rises  and  falls  is  of  such  a  depth  as 
to  be  an  exact  measure  of  the  quantity  of 
powder  necessary  for  the  formation  of  a  but- 
ton. The  hollow  in  the  mould  being  filled 
\vith  powder,  and  the  powder  squared  off  to 
an  exact  level  with  the  top  of  the  mould,  such 
power  is  applied  to  the  press  as  wiU  bring 
down  the  tool  with  a  force  of  about  200  lbs. 
on  the  square  inch,  upon  the  powder  lying  in 
the  mould.  The  powder  is  by  this  means  com- 
pressed into  a  very  dense,  hard,  and  durable 
substance,  having  on  its  surface  the  device 
imparted  to  it  by  the  die.  If  the  button  is  to 
have  a  metallic  shank  attached  to  it,  a  recess 
is  foiTned  at  the  back  of  the  button  for  its  re- 
ception, by  a  corresponding  projection  on  the 
face  of  the  lower  die.  If  the  button  is  to  have 
holes  similai"  to  a  brace-button,  the  dies  must 
have  such  projections  as  will  form  these  holes 
while  the  powder  is  being  pressed  into  the 
mould. 

In  the  course  of  a  year  or  two  after  this  pa- 
tent was  obtained,  no  less  than  5000  gross  of 
these  buttons  were  made  weekly,  at  Minton's 
porcelain  works  in  Stafibrdshire. 

The  A^icomte  de  Serionne  took  out  a  patent 
in  1850,  for  a  somewhat  comphcated  mode  of 
maldng  buttons,  which  should  have  a  sort  of 
crystalline  appearance.  They  are  made  of 
felspar,  basalt,  lava  pumice,  granite,  or  flint. 
These  minerals,  or  the  one  to  be  adopted,  is 
reduced  to  powder,  and  made  into  a  paste  mth 
salt  and  flour ;  the  paste  is  pressed  into  a 
mould,  of  which  the  upper  and  under  parts 
give  the  device  to  the  button  ;  and  by  subse- 
quent modes  of  treating  the  surface,  the  but- 
ton assumes  either  a  ti-ansparency,  or  an 
agate-lilve  opacity. 

Birmingham  is  the  great  seat  of  the  Button 
manufactui'e  in  this  country.  [Birmingham.] 
It  is  supposed  that  at  the  present  time  (1861) 
there  ai-e  upwards  of  5000  persons  employed 


at  Birmingham  in  making  buttons,  of  whom 
rather  more  than  half  are  women  and  childi-en. 

BUTTRESS,  a  projecting  support  to  a  wall, 
most  commonly  applied  to  chmxhes  in  the 
Gothic  style.  Buttresses  are  usually  finished 
with  a  sloping  top,  and  divided  into  several 
heights,  each  of  which  projects  less  from  the 
wall  as  they  ascend.  The  buttresses  of  Go- 
thic buildings  are  variously  decorated.  The 
most  superb  butti-esses  ever  executed  in  this 
country  belong  to  Hemy  VII's  chapel  at 
Westminster  Abbey. 

BUTY'RIC  ACID,  a  colourless  acid  liquid, 
which  exists  in  butter.  It  combines  with  wa- 
ter, and  evaporates  readily  in  the  open  aii\  It 
consists  of  cai-bon  8,  oxygen  3,  hydi-ogen  6. 
It  combines  with  diflerent  bases  to  form  salts, 
called  butyrates,  few  of  which  ai'e  of  impor- 
tance. In  intimate  relation  with  this  substance 
is  hutyrine,  a  yeUow  liquid  procm-able  from 
butter. 

BYSSUS.  Eecent  investigations  have  de- 
termined that  byssus  is  linen  :  at  least  so  far 
as  the  term  has  been  applied  by  Greek  and 
Roman  writers  to  mummy-cloth.  Herodotus 
states,  that  the  Egyptians  wi-apped  their  dead 
in  the  cloth  of  the  byssus  ;  and  it  has  been 
shown,  by  microscopic  observations,  that  every 
specimen  of  mummy -cloth  yet  examined  is 
made  of  linen  fibre. 

Byssus  is  also  a  name  given  to  the  long 
silky  fasciculus  of  filaments  by  which  some  of 
the  bivalve  shell -fish  (such  as  mussels,  ham- 
mer oysters,  &c.),  are  moored  to  submarine 
rocks.  Some  authors  have  regarded  these  ^ 
threads  as  a  pecuHar  secretion  spun  as 
it  were  by  the  animal.  De  BlaimoUe,  how- 
ever, asserts  them  to  be  an  assemblage  of 
muscular  fibres,  diied  up  in  one  part  of  their 
extent,  but  conti-actile  and  living  at  their 
origin,  as  they  were  throughout  at  the  peiiod 
of  their  fii-st  attacliment.  The  Byssus  in  the 
great  Pinna  of  the  Mediterranean  is  largely 
developed.  It  is  manufactiu-ed  in  Italy  into 
vai-ious  ai-ticles,  as  gloves,  &c.,  of  which  spe- 
cimens are  presen-ed  in  many  museums.  The 
byssus  or  beard  of  the  mussel  is  famihar  tq^ 


CA'DMIUM.  483 


CABBAGE.  The  cabbage  is  not  only 
walnable  as  a  food  for  man,  but  it  is  an  im- 
pportant  aid  to  tbe  operations  of  the  grazier. 
i^Mien  given  to  cattle  or  sbeep,  cabbages 
-should  be  sliced  in  the  same  manuer  as  tui-- 
;;nips  or  beet-root.  When  milch  cows  are  fed 
■'With  them,  all  the  decayed  leaves  should  be 
carefully  taken  off  and  given  to  store  cattle  or 
ppigs  ;  for  these  are  the  chief  cause  of  the  bad 
;:taste  which  the  milk  and  butter  acquu-e  from 
•this  food.  For  bullocks,  cabbages  and  oiL- 
;  cakes  are  excellent  food,  and  increase  their 
Mesh  rapidly.  For  sheep,  cabbages  should  be 
■shced,  and  given  to  them  in  troughs  in  the 
tifield  where  the  cabbages  grow,  or  on  grass 
lland  which  requires  to  be  manured. 

In  Germany  there  is  an  immense  consmnp- 
ttion  of  the  large  white  cabbage  in  the  form  of 
ithe  national  mess,  called  saiierh-mit   This  is 
[prepared  by  shciag  the  cabbage,  and  placing 
■  them  in  a  tub  mth  alternate  layers  of  salt  and 
sallowing  them  to  ferment.    This  preparation, 
•''When  washed  with  soft  water  and  stewed  with 
bacon  or  salted  meat,  is  a  very  wholesome 
dish,  and  much  relished  by  those  who  have 
been  early  accustomed  to  it.    In  long  voyages 
it  has  been  fotmd  to  be  an  admirable  preser- 
vvative  from  the  sea-scurvy. 

CABIN,  is  an  apartment  or  room  in  a  ship. 
ITn  lai-ge  vessels,  the  admiral's  and  captain's 
cabins  extend  across  the  ship  near  her  stem, 
and  are  usually  divided  into  two,  termed  the 
fore-cabin  and  after-cabin.  Those  belonging 
to  the  jimior  commissioned  and  wan-ant  offi- 
cers are  ranged  along  the  side  of  the  ship, 
ha\ing  an  area  of  from  5  to  6  feet  in  width, 
and  from  6  to  7  feet  in  length. 

In  frigates  the  captain's  cabin  is  on  the 
main-deck;  and  the  gun-room,  or  after  part  of 
the  lower  deck,  is  given  to  the  officers  ;  but  in 
two-decked  hne-of-battle  ships  tbe  captain 
takes  the  cabin  under  the  poop,  and  the  offi- 
cers  the  great  cabin  on  the  upper  gun-deck, 
■syluch  is  called  the  ward-room.  In  three- 
deckers  this  large  apartment  is  appropriated 
to  the  admiral,  and  the  officers  take  the 
corresponding  one  on  the  middle  gun  deck. 
The  partitions  by  which  all  these  cabins  are 
inclosed  are  called  hulk-heads,  which  are  in- 
stantly removeable  when  the  decks  are  ordered 
to  be  cleared  for  action. 

CABINET  MAKING.   [[Furniture  Ma- 
nufacture.] 
CABLE.    [Chain-gable  ;  Eope.] 
CABUL,  or  CAUBUL.   The  industry  and 


commerce  of  this  country  have  been  aheady 
briefly  described.  [AiTGHAjasTAN.] 

CACAO,  the  bi-uised  seed  of  the  Theohroma, 
is  more  famiharly  known  as  Cocoa,  under 
which  name  we  shall  describe  it. 

CACTUS.  Some  lands  of  cactus  render 
useful  services  to  man.  In  most  of  those 
found  in  tropical  America,  the  stems  are  filled 
with  an  abundant  insipid  wholesome  fluid,  and 
their  fruit  is  succulent,  and  in  many  cases 
superior  to  that  of  European  gooseberries.  In 
cases  of  fever  in  their  native  countries  they 
are  freely  administered  as  a  cooHng  drink ; 
and  being  bruised  they  are  esteemed  a  valu- 
able means  of  curing  ulcers. 

Opuntia  Tuna  is  the  species  of  cactus  which 
nomishes  the  cochineal  insect.  According  to 
Humboldt  it  is  in  much  esteem  in  Peru  as  the 
food  of  that  valuable  insect. 

CADIZ,  a  large  commercial  to-vra  on  the 
S.  W.  coast  of  Spain,  enjoyed  for  a  long  time 
a  high  degree  of  prosperity,  arising  from  its 
trade  -with  the  Spanish  American  colonies.  In 
1792  the  imports  from  Spanish  America  were 
to  the  amount  of  7,295,833Z. ;  m  1791,  the 
amount  of  gold  and  silver,  coined  and  un- 
coined, received  from  the  same  quarter  ex- 
ceeded 5,300,000Z.  This  commercial  activity 
was  wholly  destroyed  by  the  defection  of  the 
Spanish  possessions  in  America.  The  foreign 
trade  of  Cadiz,  which  is  now  in  a  state  of 
great  depression,  consists  of  the  importation, 
in  Spanish  bottoms,  of  colonial  produce  from 
Cuba,  Puerto-Eico,  and  the  Philippine  Is- 
lands ;  cocoa,  hides,  cochineal,  indigo,  and 
other  produce  from  South  America.  Salt-fish 
is  imported  from  Ne'svfoundland  in  English 
vessels.  Linens,  silks,  and  woollen  cloths, 
iron  hoops,  tin,  glass,  hardwai'e,  and  earthen- 
ware, butter  and  cheese,  ai-e  imported  from 
England,  Germany,  and  France,  mostly  in 
Spanish  ships;  staves  are  supplied  by  the 
United  States  in  vessels  belonging  to  those 
states ;  and  timber  is  imported  from  Russia 
and  Sweden,  in  foreign  bottoms.  The  chief 
articles  of  export  are  wine,  salt,  fruit,  oil, 
wood,  cork,  and  quicksilver,  which  are  usually 
shipped  in  vessels  bearing  the  flag  of  the 
countiy  to  which  the  shipments  ai-e  made. 
The  manufactures  carried  on  in  the  city  con- 
sist of  soap,  glass-ware,  coarse  woollens  and 
linens,  cotton  and  silk  fabrics,  and  hats : 
there  are  Ukewise  some  sugar  refineries  and 
tanneries. 

CA'DMIUM,  ia  on$  of  the  recently  disco- 
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vered  metals.  It  occurs  in  ores  of  zinc,  from 
which  it  is  usually  obtained.  It  has  the  colour 
of  tin,  is  hrilliant,  and  susceptible  of  a  fine 
polish.  Its  fractm-e  is  fibrous,  and  it  crystal- 
lizes readily  in  regular  octahedrons;  while 
solidifying  its  siirface  is  covered  ■\\dth  arbora- 
tions  lilce  fern  leaves.  It  is  soft,  easily  bent, 
filed,  and  cut;  it  stains  substances  upon 
which  it  is  rubbed,  like  lead.  When  bent,  it 
gives  a  peculiar  craclding  noise,  lilce  tin.  It 
is  very  ductile,  easily  drawn  into  wire  and 
beaten  into  thin  leaves.  Its  specific  gravity 
after  fusion  is  8-G04,  but  when  beaten  8-694. 
Cadmium  melts  below  a  red  heat ;  and,  at  a 
temperature  a  little  above  that  of  boihng  mer- 
cury, it  boils  and  distils  in  drops.  The  vapour 
of  cadmium  has  no  particular  odour.  Like  tin, 
it  is  slowly  acted  upon  by  the  air,  but  is  even- 
tually tai'nished  by  it. 

Cadmium  combines  with  several  other  ele- 
ments; but  these  compounds  have  not  yet 
become  extensively  valuable  in  the  arts. 

CAEN,  in  Normandy,  is  famous  for  the 
manufacture  of  lace,  angola  gloves,  and  cut- 
lery ;  linen,  woollen  and  cotton  stiiffs,  hosiery, 
porcelain,  oil,  paper,  and  leather,  are  also 
made.  The  town  is  a  depot  for  salt,  and  has 
large  timber  and  sliip-buUding  yards.  About 
800  vessels  arrive  annually,  of  wliich  1(50  are 
freighted  vdth.  salt.  The  other  articles  of 
commerce  are  corn,  wine,  brandy,  cider,  clover  ■ 
seed,  hemp,  horses,  fat  cattle,  butter,  iron, 
liardware,  mill-stones,  building  stone,  and 
granite  for  paving. 

CAERMARTHENSHIRE.  The  southern 
part  of  this  county,  bordering  upon  Glamor- 
ganshire and  the  sea,  forms  part  of  the  great 
coal-field  of  South  Wales.  The  coal  is  chiefly 
what  is  called  stone  coal ;  the  large  coal  of 
tills  quality  is  used  for  drying  hops  and  malt ; 
the  small  coal,  called  culm,  for  burning  lime- 
stone. Towards  the  coast  the  coal  is  more 
bituminous.  Tlie  coal-field  of  South  Wales 
lies  in  a  basin  of  mountain  or  carboniferous 
limestone,  and  the  northern  outcrop  of  this 
limestone  crosses  Caermarthenshu-e  in  a 
waving  line  E.  and  W.  From  this  limestone  is 
obtained  marble  for  chimney-pieces,  stone  for 
tomb-stones,  and  lime  for  manure. 

CAERN/\.RVONSHIIlE,  in  North  Wales,  is 
rich  in  minerals.  There  are  copper-mines  at 
Great  Orme's  Head,  in  the  vale  of  Conwy  a 
little  west  of  Llanrwst,  in  the  vale  of  Llan- 
beris,  and  near  Pont  Aberglasllyn.  Lead  and 
calamine  are  obtained  in  the  vale  of  Conwy 
near  the  junction  of  the  Llugwy  with  the 
Conwy,  and  in  that  part  of  the  county  which 
lies  east  of  the  Conwy.  Mill-stones  are  dug 
in  the  vale  of  Conwy.  Slates  are  found  in 
various  parts  of  the  courtty,  and  form  one  of 


the  chief  articles  of  export.  The  finest  are 
those  on  the  west  side  of  the  ridge  of  the 
Snowdonian  mountains,  and  they  become 
finer  as  they  descend  towards  the  sea.  Not 
only  roofing-slates  and  writing-slates  are  pro- 
cured from  these  mines,  but  inkstands  and 
other  fancy  articles  are  made.  Slabs  are  pro- 
cm-ed  lai'ge  enough  for  tomb -stones  and 
paving-slabs. 

CAFEIC  ACID  exists  in  coflee,  which  owes 
to  it  a  part  of  its  odour.  It  is  combined  with 
lime,  magnesia,  alumina,  and  iron,  forming 
salts  or  cafcatcs  of  those  bases.  The  alkaline 
cafeates  are  of  a  pure  brown  colour  without 
any  admixture  of  green,  and  by  evaporating 
the  solutions  they  are  obtained  in  the  state  of 
brown  homy  masses,  Uafeine  is  another 
pecuhar  substance  obtained  from  cofiee,  in 
soft,  sillcy  fibres,  which  have  a  very  bitter 
taste. 

CAIRN,  or  CARN,  a  heap  of  stones  thrown 
together  in  a  conical  form.  Lhuyd,  in  his 
'  Additions  to  Camden's  Britannia,  in  Radnor- 
shire,' asserts  that  ii\  the  Cambro-Bri tannic 
Kaern  is  a  primitive  word  appropriated  to 
signify  such  heaps  of  stones.  Caii-ns  and 
tumuli  of  earth  were  the  common  monuments 
which  the  ancient  Britons  erected  in  honom- 
of  their  great  men.  Pausinius  mentions  monu- 
ments of  collected  stones,  especially  near 
Orchomenus,  m  Arcadia,  for  persons  who  had 
fallen  in  battle. 

CAIRO.  The  industry  and  commerce  of 
this  important  city  are  noticed  under  Egypt. 

C  ATE  PUT  OIL,  is  produced  chiefly  from 
the  Melaleuca  Cajitpiiti,  a  native  of  Amboyna, 
and  other  East  India  islands.  The  oil  is 
obtained  by  distillation  of  the  leaves  and 
branches,  which  are  collected  the  night  before 
they  are  subjected  to  this  process.  It  is  veiy 
limpid,  pellucid,  and  of  a  light  or  yellowish 
green  colour.  In  its  action  on  the  human 
frame  Cajeput  Oil  participates  in  the  proper- 
ties of  other  volatile  oils,  and  is  rubefacient 
externally;  stimulant,  and  auti  -  spasmodic, 
when  taken  internally. 

The  Cajeput  Tree,  a  native  of  the  East 
India  Islands,  was  at  one  time  supposed  to 
yield  the  oil  of  commerce.  Roxburgh  asserts 
that  it  possesses  little  or  no  fragrance  in  its 
leaves,  and  that  it  is  seldom  or  never  used  for 
the  distillation  of  the  oil  which  is  used  in  the 
European  markets. 

CALIMINE.  [Zinc] 

CA'LAMUS  is  the  genus  of  palms  whoso 
different  species  constitute  the  raitan  canes  of 
commerce. 

The  species  are  principally  found  in  the 
hotter  poi-ts  of  the  East  Inches,  where  they 
grow  in  the  forests,  climbing  over  trees  and 
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1  bushes  to  a  greater  extent  than  any  other 
ikno\\Ti  plants.    The  stem  of  Calamus  veritsis 
.  described  as  being  100  feet  long,  that  of  C. 
,oblongus  800  to  400,  of  C\  rndentum  upwards 
coi  500,  and  of  C.  exteimis  as  much  as  COO 
i  feet ;  Eumphius  even  states  that  one  kind 
oof  Calamus  attains  the  extraordinary  length 
oof  1,300  feet.    It  Is  clos&'y  covered  over  by 
ithe  tubidar  bases  of  the  Idaves,  through  which 
i  it  is  drawn  by  the  cane'gatherers  when  green  ; 
safterwards  it  is  drie*  in  the  sun,  and  then  is 
rready  for  market.   From  three  to  four  mil- 
lions of  these  (\mes  are  imported  mto  this 
country  annusUyi    They  are  extensively  used 
for  the  sake  of  the  hard  flinty  coating  of  theii- 
stems,  which  ai-e  readily  split  into  strips, 
I  from  which  the  bottoms  of  chairs  and  similar 
•  articles  are  manufactured.    It  is  not  possible 
to  say  from  what  particuTar  species  the  canes 
3f  the  shops  ai-e  obtained,  it  being  probable 
;hat  many  are  gathered  indiscriminately.  The 
lesh  that  surroimds  the  seeds  is  a  delicate 
irticle  of  food ;  atid  the  young  shoots  of  some 
jf  the  species  while  still  tender,  are  roasted 
3r  boiled,  chopped  small,  and,  being  fried  with 
)epper  and  gi'avy,  are  said  to  furnish  a  very 
lelicate  dish. 

The  greater  part  of  the  Dragon's  Blood  now 
net  with  in  commerce  is  obtained  from  seve- 
ral species  of  this  genus.    They  are  natives 
)uly  of  Hindustan,  Cochin  China,  and  the 
'•''oluccas.    The  ripe  fruits  are  covered  with  a 
eddish-brown,  dry,  resinous  substance.  In 
v,his  Slate  they  are  collected,  and  allowed  to 
r^emain  till  the  resin  drops  off.    The  resin  is 
aafterwards  melted,  either  by  the  natural 
"^  vannth  of  the  air  or  by  artificial  heat,  and 
hen  moulded  into  the  different  forms  in  which 
t  occnrs  in  commerce.    Dragon's  Blood  pos- 
'  ^  iesses  no  astringent  properties,  as  was  once 
aipposed  to  be  the  case,  owing  to  kino  being 
lonfounded  with  ii.   It  is  now  seldom  used 
ntemally,  but  it  is  added,  to  tooth-powders, 
[t  is  however  employed  as  a  colouring  matter 
and  an  ingredient  in  varnishes. 

^■'ALCAREOUS    SPAR    is   one  of  the 
lames  given  to  the  rhombohedral  crystals  of 
arbonate  of  lime.    The  specific  gravity  of 
he  purest  crystals  of  this  mineral  is  2-721 ; 
md  the  hardness  is  between  gyps  and  fluor 
par.    It  is  of  itself  colourless,  but  fre- 
quently occurs  of  various  tints  of  yellow, 
-;reen,  red,  brown,  and  even  black,  from 
ho  admixture  of  impurities.    Its  glance  is 
>  Q0stly  vitreous.    The  lead  mmes  of  Derby- 
tihire  and  Cumberiand,  and  of  Andreasberg 
1  the  Harz,  are  noted  as  affording  the  most 
nautiful  crystals,  and  the  greatest  diversity 
f  fonns. 

Eveiy  visitor  to  the  British  Museum  has 
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opportunities  of  inspecting  exquisite  specimens 
of  calcareous  spar. 

CALCEDONY.  [Agate.] 

CALCINATION,  is  the  separation  of  the 
volatile  from  the  more  fixed  parts  of  a  body  : 
thus  bones  which  are  heated  till  they  become 
black  are  termed  bimit  bones;  but  when,  by 
the  further  operation  of  heat,  they  become 
white,  they  are  called  calcined  bones.  But 
what  were  formerly  termed  metallic  calces  or 
calcined  metals  are  now  described  as  metallic 
oxides. 

CAL'CIUM,  a  peculiar  metal,  of  which 
lime  is  the  well-known  oxide.  It  was  fii'st 
obtained  by  Davy,  in  1808,  by  the  action  oi 
voltaic  electricity  on  a  small  mass  of  chalk. 
That  calcium  is  a  white  combustible  metal  is 
nearly  all  that  is  known  respecting  it;  but 
many  of  its  compounds  with  other  elements 
have  been  long  known  and  extensively  em- 
ployed. [Lime.] 

CALCULATING  MACHINES.  Before 
computers  had  attained  great  proficiency  in 
performing  arithmetical  operations  by  the  pen, 
machines  by  which  the  results  of  such  opera- 
tions could  be  obtained  by  inspection  were  in 
almost  constant  use.  The  principal  of  these 
were  the  Roman  abacus,  which  continued  to 
be  employed  in  the  south  of  Europe  till  the 
end  of  the  15th  century,  and  in  England  to  a 
later  period ;  and  the  Schwan-pan,  which  in 
China  has  long  been  the  principal  means  of 
making  computations.  [Abacus.]  Eor  the 
operations  of  multiplication  and  division  the 
ivory  rods  of  Napier,  commonly  called  l^apier's 
Bones^  were  for  a  time  used ;  and,  for  solving 
trigonometrical  problems,  Crunter's  Scale  or 
the  Logarithmic  Scales  were  once  veiy  gene- 
rally employed  by  navigators. 

The  celebrated  Pascal  constructed,  it  is  said, 
when  only  19  years  of  age  a  machine  for 
executing  the  ordinary  operations  of  arithmetic. 
Subsequently  to  the  time  of  Pascal,  Leibnitz 
invented  a  machine  by  which  arithmetical 
computations  could  be  made  ;  but  no  account 
of  it  appears  to  have  been  published. 

All  former  contrivances  for  performimg 
such  operations  may  be  said  to  have  been 
cast  in  the  shade  by  the  machine  invented 
by  Mr.  Babbage,  which,  should  it  be  comple- 
ted, will  constitute  one  of  the  most  superb 
monuments  of  human  ingenuity.  Not  only 
are  its  operations  accomplished  with  certainty, 
but  the  residts  may  be  transferred  to  copper- 
plates, from  which  any  number  of  copies  may 
be  printed  without  a  possibility  of  erroi*.  A 
very  brief  notice  however  of  the  manner  of 
using  it,  and  of  the  principles  on  which  it  is 
constructed,  can  be  hero  given. 
In  any  series  of  numbers  arranged  in  line 
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or  column,  if  the  difference  between  the  first 
and  second,  between  the  second  and  thu'd,  and 
so  on,  be  taken,  there  mil  be  formed  a  line  or 
column  of  what  are  called  first  differences  ; 
if  the  difference  between  the  first  and  second, 
betAveen  the  second  and  third,  and  so  on,  of 
these  last  numbers  be  talcen,  there  will  be 
formed  a  hne  or  column  of  what  are  called 
second  differences.  Proceeding  in  hke  man- 
ner to  i'orm  third,  fourth,  &c.,  orders  of 
differences,  there  Avill  at  length  be  found  a 
series  of  differences  wliich  are  either  constant, 
or  to  a  great  extent  are  nearly  so.  Then 
having  any  one  of  the  numbers  in  the  first 
column,  and  the  numbers  corresponding  to  it 
in  the  several  columns  of  differences,  aU  the 
succeeding  numbers  of  the  series  may  be 
found  by  mere  additions  or  subtractions,  and 
the  latter  process  may  be  avoided  by  using 
arithmetical  complements. 

The  machine  accomplishes  these  additions 
by  the  movements  of  a  Jiumber  of  cylinders 
liaAdng  on  the  convex  surface  of  each  the 
series  of  numbers  1,  2,  3,  4,  5,  0,  7,  8,  9,  0; 
and  the  operations  are  of  two  kinds  :  by  the 
first,  the  additions  are  made ;  and  by  the 
second,  there  is  introduced  the  1  which 
should  be  carried  to  the  leu's  place  every  time 
that  the  sum  of  two  numbers  is  greater  than  10. 

Let  it  be  imagined  that  there  are  side  by 
side  several  vertical  axles,  on  each  of  which 
are  several  cj'linders  one  above  another;  and 
tliat  these  axles  with  their  cylinders  are  capa- 
ble of  being  turned  by  wheelwork,  so  that  any 
one  of  the  ten  figm-es  may  be  made  to  stand 
on  the  face  of  the  macliine,  and  immediately 
under  a  fixed  index.  Let  it  be  further  ima- 
gined that  the  figures  composing  a  given 
number  ai'e  under  the  indices  in  front  of  the 
cylinders  on  the  first  vertical  axis  towards  the 
left  hand;  and  the  figiu-es  composing  the 
several  orders  of  differences  in  front  of  the 
cylinders  on  the  other  axis  successively 
towards  the  right.  Then,  the  general  axle  of 
the  machine  being,  by  a  winch,  turned  one 
quarter  of  a  revolution,  only  the  first,  third, 
fifth,  &c.  axles  tiirn,  and  every  cylinder  on  each 
of  these  axles  tm-ns,  at  the  same  time,  through 
as  many  tenths  of  a  revolution  as  are  expressed 
by  the  figure  in  front  of  the  cylinder  imme- 
diately on  its  right  hand. 

There  is  thus  brought  to  the  front  of  each 
turning  cylinder  the  unit's  figm-e  in  the  sum 
of  the  figure  previously  in  front  of  tliat 
cylinder,  and  the  figure  in  front  of  the  cylinder 
on  its  right.  When  any  of  these  sums  exceed 
10,  a  tuiTi  of  the  general  axle  through  a 
second  quarter  revolution  causes  each  of 
those  cylinders,  whose  number  should  be 
increased  by  the  1  carried  to  dcscribo  one- 


tenth  of  a  revolution,  and  thus  the  number 
in  its  front  becomes  greater  by  .1  than  before. 

Now,  on  turning  the  general  axle  through  a 
third  quarter  revolution,  the  second,  fourth, 
&c,  axles  only  turn,  and  everj'  cylinder  on 
each  turns  at  the  same  time  through  as  many 
tenths  of  a  revolution  as  are  expressed  by  the 
figure  in  front  of  tte  cyhnder  immediately  on 
its  right  hand ;  there  is  thus  made,  as  before, 
an  addition  of  the  figwe  previously  in  front 
of  the  turning  cylinder  a,nd  tlie  figure  on  its 
right.  A  turn  of  the  general  axle  through  a 
fom'th  quarter  revolution  performs  also,  as 
before,  the  operation  of  carrying  where  neces- 
sary ;  and  now  the  cylinders  on  the  first  axle 
towards  the  left  present  to  the  front  the 
figm'es  constituting  the  number  which,  in  the 
required  series,  follows  the  given  number.  The 
lilce  opei'ations  ai-e  to  be  performed  for  aU  the 
succeeding  numbers. 

We  have  it  not  in  our  power  to  do  more 
than  give  the  following  very  general  notion  of 
the  mechanism  by  which  these  remarkable 
movements  are  produced.  Behind  each 
column  of  the  cyhnders  on  whose  convex 
siu-faces  are  the  nine  numerals  witli  zero  is  a 
vertical  axle,  carrying  as  many  pairs  of  wheels, 
one  above  another,  as  there  are  cylinders.  The 
upper  wheel  in  each  pair  acts  as  a  driA-ing 
wheel  to  the  cyhnder,  and  has  besides,  on  its 
circmiaference,  teeth  hke  those  of  an  inverted 
crown  wheel,  and  both  wheels  are  capable  ol 
being  connected  with  or  disconnected  from 
their  common  axle ,  the  lower  wheel  <;arnes 
on  its  upper  surface  an  inclined  plane,  and 
between  the  two  wheels  is  a  bolt  witli  two  pins 
which  project  from  it,  one  above  and  the  other 
below.  By  the  revolution  of  that  wheel,  the 
inclined  plane  is  caiTied  imder  the  lowe^  pin, 
and  thus  the  upper  pin  is  enable^  to  enter 
between  two  teeth  in  the  cro^n  wheel  or  to 
disengage  itself  from  the^^-  Another  axle,  m 
a  vertical  position  bolund  the  foi-mer,  carries 
projecting  bars  which,  when  the  axle  is  tm-ned 
by  "the  mo\ing  power,  press  upon  the  bolts 
and  cause  the  pins  to  move  up  or  domi  as 
above  mentioned.  This  engagement  nnd 
release  of  the  inverted  crown  wheel  are  the 
means  by  which  the  cylmder  is  made  to  do- 
scribe  such  part  of  a  revolution  as  is  required : 
and  when  the  cylinder  is  to  remain  at  rest 
wliile  those  on  other  axles  turn  round,  nn 
apparatus  proAided  for  the  purpose  removes 
out  of  its  place  the  bar  which  should  press 
agauist  the  end  of  the  bolt.  The  process  of 
carniinq  is  accomplished  by  a  bar  on  the  axis 
of  a  cylinder,  which  at  a  proper  time  conies 
against  the  extremity  of  a  claw;  and  this 
then  engages  itself  between  the  teeth  of  a 
ratchet  wheel  connected  with  the  next  cyhnder. 
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In  order  to  transfer  to  copper-plates  the 
;  esnlts  obtained  from  the  machine,  a  ciu-vili- 
f  lear  bai*  of  metal  is  to  act  on  an  aiTa  of  a 
ever  so  as  to  raise  it  to  ten  different  heights, 
oiTesponding  to  the  ten  figiu-es  on  the  smface 
I  )iif  each  cylinder,  and  the  opposite  arm  of  a 
fever  is  to  move  an  ai'ch  canning  ten  punches 
hiaving  on  them  in  reUef,  tie  ten  characters, 
I. ,  2,  3,  &c.  to  0.    A  bent  lever  is  to  press  the 
luimch  upon  the  copper-plate  and  produce  the 
impressions  of  the  figtire. 

Various  cu-ciunstdnces,  concerning  which 
;  hpre  has  been  mnch  discussion  in  ParUament 
nd  among  men  of  science,  have  led  to  the 
nspension  of  the  construction  of  this  superb 
:ichine:  a  subject  of  gi'eat  regret.  The 
I  irtion  which  has  been  already  executed  is 
(|  ow  in  the  hbrary  of  King's  College,  London ; 
'id  it  is  capable  of  produciBg  tables  of  the 
■vers  and  roots  of  numbers  not  extending 
yond  eight  places  of  figiu-es. 
Edmondson's  Railway  Ticket  Machine  con- 
ji<sts  of  a  series  of  multiplying  wheels,  with  a 
Lvamping  and  cutting  instrument  in  the  inte- 
/  or.    There  is  an  index  wheel  whose  disc  is 
1  graved  with  letters  and  numbers  corre- 
'onding  with  those   on   an  inner  wheel, 
lien  the  pasteboai-d  material  is  introduced, 
id  the  machine  set  in  motion  by  hand,  the 
i  ds  ready  printed,  numbered,  and  dated  are 
'"cted  with  great  rapicUty  into  a  receiving 
s  ready  packed  and  sorted  for  dehvery; 
id  the  machine  itself  tells  with  unerring 
•curacy  the  number  of  tickets  it  has  struck 
i'i".    Machines  of  this  kind  are  now  exten- 
vvely  used  at  railway  stations.    Nothing  can 
\  •  more  beautiful  than  the  arithmetical  accu- 
with  which  this  machine  deUvers  and 
lis  off  an  immense  number  of  tickets  in  a 
ief  period. 

i   Baranowslfi's    oalculating    or  registering 
achine,  recently  introduced,  is  intended  to 
cUitate  many  commercial  operations.  One 
rm  of  the  machine  is  adapted  to  the  prompt 
Iculation  of  goods  per  ton,  cwt.,  or  lb.,  or 
r  the  calculation  of  monies  per  day,  month, 
year.    By  adjusting  a  slide  displaying  the 
'>ven  sum,  and  turning  a  wheel,  the  amomit 
'■r  year,  or  week,  or  month  is  given  in  amar- 
■piDal  shde,  which  is  developed  by  the  opera- 
r»n.    Mr.  BaranowsM  has  patented  various 
'  Oflifications  of  his  machine,  adapted  for 
I  imbering,  stamping,  and  registering. 
AAt  the  meeting  of  the  British  Association 
1840,  the  Asti-onomer  Pioyal  described  a 
w  calculating   machine   which  had  been 
vented   by  Mr.   Fowler,  to  facilitate  the 
Dours  of  the   guardians  of  a  Poor  Law 
■strict  in  Devonshire,  in  calculating  tliopropor- 
'•ms  in  which  the  several  divisions  were  to 


be  assessed.  The  mechanism  was  much  the 
same  as  in  many  other  macliines  of  a  similar 
chai-acter  :  but  there  was  a  peculiarity  in  the 
notation  adopted  for  the  special  object  held  in 
view.  Instead  of  the  common  decimal  notation, 
it  had  a  ternary  notation  ;  that  is,  the  digits 
Ijecame  not  tenfold  hut  threefold  more  valu- 
able in  then-  com'se  from  right  to  left.  Thus, 
in  such  a  notation,  1  and  2  express  one  and 
two  as  in  the  common  system  ;  but  10  express 
(not  ten,butj  three,  11  express  fom-,  12  express 
five,  and  so  on.  The  relative  number  of  teeth  in 
some  of  the  wheels  of  the  machine  would 
depend  on  which  notational  system  is  employed. 

Dr.  Eoth's  Automaton  Calculator,  intro- 
duced about  the  year  1841,  has  many  modi- 
fications suited  to  the  performance  of 
different  calculations.  The  machine  for 
performing  addition,  subtraction  and  mtdti- 
plication  consists  of  a  naiTow  oblong  box, 
with  a  metal  plate  on  the  top,  which  is  divided 
into  nine  indexes  and  semicu'cular  notches. 
The  first  six,  from  left  to  right,  serve  for  the 
numbers  from  hundi-ed  thousands  to  units  : 
the  last  three  are  appropriated  to  shillings, 
pence,  and  farthings.  Pound  each  index  are 
engraved  figiu-es,  from  0  to  9  ;  and  the  semi- 
circular notches  contain  teeth  which  cor- 
respond with  the  figures.  Under  each  notch 
is  a  ch'cular  hole,  in  which  the  result  of  the 
calculation  appears  at  the  end  of  the  opera- 
tion. In  using  the  instrmneut,  a  metal  point 
is  inserted  in  the  teeth  of  such  figures  in  the 
indexes  as  are  required  to  be  brought  into 
action,  and  each  point  is  broiight  do^vn  to  0  ; 
the  result  is  then  read  off  from  the  circular 
opening  in  which  it  appears  recorded.  The 
interior  mechanism  consists  chiefly  of  a 
simple  combination  of  toothed  wheels  and 
springs.  This  machine  has  been  used  in 
some  offices  to  facilitate  calculations  ;  and 
also  as  a  register  of  the  number  of  strokes  or 
of  rotations  in  machines. 

A  new  calculating  or  rather  numbering 
machine  was  invented  and  patented  by  Mr. 
Lewthwaite  in  1847;  for  numbering  railway 
tickets  and  pawnbrokers  tickets,  paging  books, 
and  similar  purposes,  and  printing  numbers 
in  any  consecutive  or  serial  fomi.  The 
mechanism  is  comphcated  but  ingenious.  The 
chief  pai-ts  consist  of  figure-wheels,  driving- 
wheels,  and  key-stops.  The  figure-wheel  is  a 
wheel  with  ten  teeth,  the  outer  facets  or  ends 
of  which  are  stamped  or  tj'ped  with  the  ten 
(Ugits  from  0  to  9  ;  the  driving-wheel  is  also  a 
wlieel  with  ten  teeth,  which  work  between  the 
teeth  of  the  figure-wheel ;  and  tlie  key-stop  is 
a  kind  of  lover,  ono  end  of  wliich  catclios 
successively  intlio  teeth  of  tlic  figure  driving- 
wheel.    If  the  mach  inn  were  only  roriuirod  to 
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number  up  to  i),  comprising  only  one  digit  oi* 
place  of  figures,  only  one  figure-wheel  would 
be  requii'ed  j  but  if  two,  three,  four,  or  five 
places  of  figures  be  necessary,  expressing 
tens,  hundreds,  thousands,  and  tens  of  thou- 
sands, then  twoj  three,  four,  or  five  figure- 
wheels  would  be  required.  There  ai-e  one 
driving-wheel  and  one  key  stop  to  each  figure- 
wheel.  All  the  figure-wheels  are  placed  upon 
one  axis,  on  which  they  revolve  independently 
of  each  other ;  the  same  may  be  said  of  all 
the  di'iving-wheels,  and  all  the  key-stops : 
each  driving-wheel  moving  its  appropriate 
figure-wheel,  and  each  key-stop  being  similarly 
limited.  By  working  a  crank  handle  all  the 
ten  facets  of  the  units'  figure-wheel  come  in 
succession  downwards,  and  stamp  or  impress 
then'  device  by  a  small  inking  apparatus. 
When  figure  9  is  produced,  the  key-stop 
catches  into  the  wheel  so  as  to  bring  the  tens' 
figure-wheel  also  into  action  ;  and  two  wheels 
tlien  work  together,  producing  the  numbers 
10, 11,  12,  &c.  At  every  complete  revolution 
of  the  units'  wheel,  the  tens'  wheel  makes 
one  tenth  of  a  revolution ;  at  every  complete 
revolution  of  the  tens'  wheel,  the  hundreds' 
wheel  makes  one-tenth  of  a  revolution :  and 
so  on  consecutively.  It  is  obviously  a  sort  of 
clock-work  mechanism,  with  figures  at  the 
ends  of  the  cogs  capable  of  being  brought 
into  such  a  position  as  to  print  their  results 
upon  paper. 

In  181:9  a  Calculating  Machine  was  intro- 
duced before  the  British  Association,  invented 
by  M.  Slovinski,  a  Pole.  It  consists  of  a  thin 
box  covered  by  a  metal  plate,  in  which  are 
ten  circular  apertures  ;  the  digits  from  0  to  9 
are  iliarked  near  these  holes,  and  toothed 
wheels  are  placed  behind  them.  The  upper 
part  of  the  instrument  is  used  for  addition 
and  the  lower  for  subtraction ;  and  the  pro- 
cesses are  performed  by  causing  a  rotation  of 
the  wheels  which  correspond  to  the  digits  to 
be  added  or  subtracted.  The  multiphcation 
instrument  consists  of  a  shallow  rectangular 
box,  containing  cylinders  which  are  made  to 
revolve  by  knobs  that  protrude  through  the 
box.  The  cylinders  have  printed  tables  of 
figures  on  their  circumference,  and  there  are 
also  index  figures  which  appear  through  small 
holes  over  the  axes  of  the  cylinders.  Besides 
these  index  holes  there  are  nine  other  rows  of 
holes,  eight  in  a  row,  at  whicli  appear  the 
results  of  the  multiplication.  The  instrument 
can  perform  all  suras  up  to  millions  multiplied 
by  millions. 

A  principle  of  numerical  reckoning  is 
adopted  in  Wiiiffon's  Registering  macliino, 
patented  in  1850.  It  consists  of  a  dial-plate 
and  a  system  of  wteel-work,  to  be  attached  to 


the  trap-door  of  ship's  coal  weighing  machines- 
The  object  is  to  determine  the  number  of 
times  that  the  door  is  opened  for  the  discharge 
of  coals.  The  same  object,  it  is  conceived, 
may  be  attained  in  respect  to  the  filling  of 
grain  measures ;  but  there  is  nothing  essen- 
tially new  in  this  :  it  is  but  an  appUcation  of 
the  principle  of  tlie  Weighing  Machine. 

A  remarkable  apparatus  for  registering 
votes  by  ballot  is  described  under  Voting 
Machine. 

CALCUTTA,  the  seat  of  the  supreme  go- 
vernment of  Great  Britain  ia  the  East  Indies, 
possesses  great  advantages  for  inland  naviga- 
tion. All  kinds  of  foreign  prodace  are  trans- 
ported on  the  Ganges  and  its  affluents  with 
great  facHity  to  the  north-western  parts  of 
Hindustan  over  a  distance  of  at  least  1,000 
miles,  while  the  productions  of  the  interior  are  p 
received  at  Calcutta  by  the  same  channel. 
Operations  have  lately  commenced  for  the 
construction  of  a  raUi'oad  from  Calcutta  to 
Delhi,  a  distance  of  more  than  1,000  mUes, 
of  which  so  much  as  can  be  consti'ucted  for 
3,000,OOOL  is  to  be  proceeded  with  forthwith. 

The  chief  articles  of  export  from  Calcutta 
are  indigo,  opium,  sugar,  raw  silk,  and  silk  J» 
I)iece  goods,  saltpetre,  rice,  hides,  cotton,  and 
cotton  piece  goods.     The   chief  articles  of 
import  are  British  cotton  manufactures  and  ^ 
cotton  twist,  bullion,  copper,  tin,  lead,  zinc, 
iron,  and  other  metals ;  woollens,  wines  and  * 
spirits ;    hai-dwai-e    and   cutlery ;  jewellery, 
watches,  &c. ;  coffee,  tea,  books,  and  statioueiy. 

The  present  system  of  communication  be- 
tween London  and  Calcutta  by  steam-vessels 
(the  '  overland  route' )  was  estabhshed  in  1845 ; 
but  it  is  hoped  that  the  time  is  not  far  distant 
when  Calcutta  will  also  have  communication 
with  China  and  with  the  Australian  colonies.  || 
The  foreign  commerce  of  C-'^lcutta  has  been 
already  noticed  under  Bengal. 

CALENDERING,  in  the  mauufactm-ing  dis- 
tricts, is  a  general  name  apphed  to  tiie  processes 
of  smootliing,  dressing,  and  glazmg  cotton 
and  linen  goods  ;  the  object  being  either  to  pre-i 
pare  them  for  the  operations  of  the  cahco 
printer,  or  to  impart  the  last  finish  to  tli(^ 
goods  before  they  are  folded  and  packed  fol!i 
the  mai-ket.  The  earlier  calenders,  or  calen-j 
dering  machines,  closely  resembled  a  commoo' 
mangle  in  their  action,  but  were  veiy  Iwga. 
and  heavyj  and  worked  by  a  liorse-wheel, 
other  sufficient  power;  but  the  process  was 
greatly  improved  by  the  invention  of  a  ma- 
chine in  which  the  pressure  is  produced  be- 
tween cylinders,  instead  of  between  cylnulors 
and  flat'snrfaces,  and  in  whicli,  conseqnenily, 
the  alternating  motion  is  got  rid  of,  and,  iilso, 
it  is  easier  to  give  a  unifonn  and  equal  pres- 
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sure.  The  rollers  or  cylinders  were  fomorly 
made  of  wood ;  they  are  now  usually  made 
either  of  paper  or  of  oast-iron.  The  paper 
cyhnders  ai-e  foi-med  hy  packing  a  great 
number  of  cu-culai'  pieces  of  stout  pasteboai-d 
upon  an  iron  axis,  and  compressing  them  very 
tiglitly  by  means  of  ii'on  holts  passed  through 
them,  acting  upon  ch-cular  end-plates  of  cast- 
iron.  The  sm-face  is  brought  to  a  perfectly 
even  and  poUshed  state  by  tiu-ning  in  a  lathe. 
Iron  rollers  are  made  hollow,  and,  when  ne- 
cessary, heated  fron?  the  inside.  Where  a 
glazed  or  poUshed  surface  is  requu-ed  on  the 
goods  to  be  calena'ered,  mechanism  is  employed 
to  cause  two  adjacent  rollers  to  revolve  witli 
different  velocities,  so  as  to  produce  a  rubbing 
action. 

CALF.  The  rearing  and  fattening  of  calves 
is  an  important  pai-t  of  rural  economy.  In 
daily  disti-icts  the  miUc  is  so  valuable,  that  the 
calves  ai-e  got  rid  of  as  eaiiy  as  possible,  and 
are  purchased  by  the  calf-dealers,  who  fatten 
them  and  prepare  them  for  sale  to  the  butcher. 
Calves  should  be  fat  by  eight  or  nine  weeks 
old ;  it  is  seldom  advisable  to  keep  them  above 
twelve  weeks,  as  they  then  consume  a  greater 
quantity  of  milk  than  can  be  afforded.  In  some 
countries  calves  are  killed  when  only  a  few 
days  old;  the  flesh  is  then  soft  and  tasteless. 
In  France  and  Switzerland  no  calf  is  allowed 
to  be  killed  for  sale  under  the  age  of  ten  days. 
Calves  intended  to  be  reai-ed  for  grazing  or  the 
daily  are  suckled  for  three  or  four  days,  then 
brought  up  by  the  pail,  and  gradually  educted 
from  their  milk  cUet  to  one  of  a  vegetable  na- 
ture. About  30,000  calves  ai"e  sold  annually  at 
Smithfield.  About  14,000  calves  were  imported 
from  foreign  coimtries  in  1849 ;  this  import 
commenced  in  1842.  Calf-skins  fonn  the  mate- 
rial for  one  of  the  most  valuable  kinds  of  leather. 

CALIBEE,  CALIPEE,  or  CALLIPER. 
The  first  of  these  words  is  French,  and  was  a 
technical  term  signifying  the  internal  dia- 
meter or  bore  of  any  piece  of  ordnance.  In 
England  it  has  come  to  signify  generally 
the  diameter  of  any  round  substance.  Ca- 
liper compasses,  or  callipers,  are  compasses 
intended  to  measure  the  caUbre  or  diameter 
of  round  bodies,  and  are  formed  with  curved 
legs. 

CALICO.  [Cotton.] 

CALICUT,  a  sea-port  town  in  Hindustan, 
is  worthy  of  notice  as  exemplifying  a  remark- 
able fact  in  the  history  of  manufactures.  It 
used  to  be  an  extensive  cotton  manufacturing 
town  :  our  word  calico  being  derived  from  it ; 
but,  notwithstanding  Indian  cotton  and  Hin- 
doo labour  being  so  cheap,  cotton  goods  are 
now  mostly  imported.  The  present  exports 
consist  principally  of  cocoa-nuts,  betel-nuts. 


pepper,  ginger,  turmeric,  teak-wood,  sandal- 
wood, cardamoms,  and  wax. 

CALIFORNIA.  There  is,  perhaps,  no 
parallel  in  the  history  of  nations  to  the  rapid 
growtli  of  a  community  in  Cahfornia.  That 
which  was  almost  a  desert  countiy  four  or  five 
years  ago  is  now  a  busy  mart  of  commerce 
and  mining. 

The  whole  region  of  California  coipprises 
the  wide  stretch  of  Pacific  coast  from  Oregon 
in  the  north  to  Mexico  in  the  south ;  hut  that 
portion  which  now  attracts  commercial  atten- 
tion is  the  river  district,  whereof  the  outlet  is 
at  San  Francisco,  m  38°  N.  lat.,  122°-  W.  lopg, 
Here,  about  the  time  that  California  was  as- 
signed by  ti-eaty  from  JMexico  to  the  United 
States,  gold  was  first  discovered — unless,  in- 
deed, as  is  supposed,  the  Jesuits  were  aware 
of  its  existence  there  some  generations  back. 
The  gold  is  so  loosely  mixed  up  witli  sand 
and  sediment  in  the  bed  and  the  banks  of 
the  Sacramento  and  other  rivers,  that  the 
gi-ains  and  small  particles  are  without  difficulty 
separated  from  the  impm-ities.  For  a  short 
time  the  secret  was  retained  by  a  few ;  but  no 
sooner  did  the  news  spread  abroad  than  a 
gold  mania  sprang  up.  The  Mexicans,  from 
the  hitherto  insignificant  town  of  St.  Fran- 
cisco, the  native  Indians  of  the  country,  and 
the  hardy  trappers  and  backwoodsmen  from 
the  United  States,  all  rushed  to  seize  the 
golden  treasm-e.  After  a  time  the  Sandwich 
Islanders  heard  the  news,  and  steered  over 
the  Pacific  to  get  a  share  of  the  riches.  Ves- 
sels came  to  St.  Francisco  from  different  ports ; 
and  the  seamen,  abandoning  their  vessels  to 
the  mercy  of  chance,  ran  off  to  the  '  diggings ' 
and  became  gold-hunters.  Soon  the  tidings 
reached  the  United  States,  and  parties  and 
companies  set  forth  to  El  Dorado,  the  golden 
land.  Some  took  the  perilous  inland  route 
across  the  Rocky  Mountains ;  some  adopted 
the  tedious  sail  round  Cape  Horn ;  but  the  ma- 
jority have  availed  themselves  of  the  Panama 
route.  The  tens  of  thousands  who  thus  wen  t, 
having  no  other  object  than  to  get  gold,  had 
neither  means  nor  inclination  to  grow  their  own 
food  nor  to  mnnufactm-e  their  own  neces- 
saries ;  and  hence  arose  a  field  of  entei-piise 
which  the  merchants  of  England  and  of  the 
United  States  did  not  neglect.  Valuable  car- 
goes were  ti'ansmited  to  St.  Francisco  to  be 
there  sold  in  excliange  for  the  gold-dust ;  and 
as  such  transactions  could  not  be  carried  on 
without  some  kind  of  commercial  machinery, 
St.  Francisco  speedily  put  on  those  features 
which  distinguish  a  busy  port. 

So  rapid  have  been  these  transactions  that 
they  have  scarcely  yet  been  narrated  in  an 
authentic  form.    It  would  not  be  safe  to  say 
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how  milch  gold-dust  has  left  CaliforBia,  nor 
how  mauy  adventurers  have  anived  there,  for 
hoth  have  been  exaggerated.  St.  Francisco 
has  been  nearly  destroyed  by  fire  three  or 
four  times  dming  its  brief  existence ;  yet  it 
rises  from  the  ashes,  after  each  conflagration, 
with  increased  vigour  and  importance.  W e 
may  simply  jot  down  two  or  three  facts  which 
serve  to  illusti'ate  the  j)resent  position  of  this 
remarkable  place. 

Dui-ing  one  week  in  1850  gold-dust  to  the 
value  of  three  million  doUars  M'as  shipped 
and  exported  from  St.  Francisco.  In  August 
of  the  same  year  the  monthly  shij)ment  was 
about  8,000,000  doUars,  of  which  gold-dust 
to  the  value  of  3,000,000  dollars  was  trans- 
mitted to  England,  the  rest  being  consigned 
chiefly  to  the  United  States.  On  September 
15,  1850,  there  were  in  that  port  no  less  than 
684  vessels  of  181,021  tons,  belonging  to 
twenty-one  diflerent  nations  ;  496  vessels  be- 
longed to  the  United  States,  86  to  England, 
all  other  countries  much  smaller  numbers; 
some  of  the  vessels,  small  in  size,  had  crossed 
the  whole  breadth  of  the  Pacific  from  Aus- 
traha  and  New  Zealand,  with  the  view  of  ex- 
changmg  thek  xDroduce  for  gold-dust.  In  the 
first  two  weeks  of  October,  in  the  same  year, 
94  vessels  arrived  at  St.  Francisco,  besides 
the  mail  steamers  which  j)ly  between  that 
town  and  Panama,  and  besides  10  other 
steamers  which  now  ply  between  St.  Francisco 
and  the  smaller  Californian  ports.  Between 
40,000  and  50,000  letters  now  cross  the  isthmus 
of  Panama  every  month  en,  route  from  the 
Atlantic  nations  to  California,  and  an  equal 
number  in  the  opposite  direction. 

As  might  reasonably  be  expected  under 
such  cu'cumstances,  recklessness  and  mad 
speculation  have  done  much  injury  at  Cah- 
fornia ;  but  the  United  States  government 
has  shown  energy  in  estabhshing  steady  and 
useful  laws  and  institutions  m  its  newly- 
acqiured  territory;  and,  whatever  maybe  said 
of  the  ludustry  of  all  nations,  the  Commerce 
of  all  nations  is  likely  to  be  instructively  illus- 
trated at  California. 

CALLAO,  a  small  sea-port  town  in  Peru, 
derives  all  its  commercial  importance  from 
being  the  port  for  Lima,  which  is  seven  mUes 
distant.  The  Peruvian  ships  in  1840  amounted 
to  57  (0037  tons) ;  in  the  same  year  the  cus- 
tom duties  on  British  goods,  chiefly  cottons 
and  linens,  amounted  to  240,000/. ;  and  the 
total  value  of  British  manufactures  sent  to 
Peru  through  Callao  and  Valparaiso  was 
1,230,000/.  The  exports  from  CaUao  consist 
of  bark,  bullion,  specie,  copper  in  ore  and  in 
bars,  raw  cotton,  hides,  &c.  The  value  of  the 
exports  to  Europe  and  the  United  States  in 


1840  was  948,346/.,  being  an  increase  of 
315,476/.  on  the  preceding  year.  There  has 
since  been  a  small  annual  increase  in  these 
quantities. 

CALOMEL.  [Meecuey.] 

CALOPHYLLUM  is  the  name  of  a  genus 
of  trees  from  which  much  useful  oil  is  prociu-ed. 
The  Galophijllum  Inophyllum  is  a  native  of  the 
East  Indies,  and  often  attains  a  height  of  90 
or  100  feet.  It  has  large  handsome  leaves 
like  those  of  a  water-lily,  snow-white  fragrant 
flowers,  and  a  fruit  about  the  size  of  a  walnut. 
The  nuts  afibrd  a  fixed  oil,  which  is  expressed 
and  usedforbm-ning  in  lamps.  Another  species, 
the  Calaba-tree,  attains  a  height  of  60  feet, 
and  is  a  native  of  the  Caribee  Islands.  It  has 
white  sweet-scented  flowers,  and  a  green  fruit 
something  like  the  Cornehan  cheiTy,  which 
contains  a  white  sohd  kernel.  An  oil  is  ex- 
pressed from  the  seed  for  domestic  uses  and 
for  burning  in  lamps.  The  timber  is  used  for 
various  pm-poses.  especially  for  staves  and 
cask-headings. 

CALOTYPE.  The  patent  for  Mr.  Fox 
Talbot's  Calotype,  obtained  in  1841,  contained 
specifications  relating  to  many  departments 
of  photographic  operation ;  but  the  proper 
calotypic  process  is  what  we  are  here  con- 
cerned with.  The  operation  comprises  three 
stages — to  prepare  the  paper ;  to  produce  the 
negative  picture  ;  and  to  produce  the  j)ositive 
pictm-e.  The  best  and  smoothest  writing- 
paper  is  washed  on  one  side  with  a  camel- 
hau-  pencil  dipped  in  a  solution  of  100  grains 
of  crystallised  nitrate  of  silver  in  six  ounces 
of  distilled  water.  The  paper  is  dried  slowly, 
and  then  dipped  for  a  minute  or  two  in  a  so- 
lution of  500  grains  of  iodide  of  potassimn  in 
a  pint  of  water ;  it  is  then  dipped  in  water  and 
dried.  Immediately  before  using,  this  paper 
is  washed  on  the  prepared  side  mth  a  solution 
of  100  grains  of  nitrate  of  silver  ui  two  ounces 
of  distilled  water,  combined  with  one-fourth  of 
its  volume  of  acetic  acid,  and  an  equal  quan- 
tity of  tinctm-e  of  galls  or  of  a  satm-ated  solu- 
tion of  crystaUised  gaUic  acid.  The  paper  is 
dried  a  thkd  time,  and  is  then  ready  for  use. 
In  taking  the  calotype  picture,  the  paper  is 
placed  in  a  camera  obscura,  where  it  speedily 
receives  the  image,  which  sometimes  requii-es 
to  be  brought  out  by  a  wash  of  gallo- nitrate 
of  silver.  To  fix  the  image,  the  paper  is 
dipped  into  water,  partly  dried  Avith  blotting- 
paper,  and  washed  mth  a  solution  of  100 
grains  of  bromide  of  potassium  in  8  or  10 
ounces  of  water,  after  which  it  is  again  washed 
and  dried.  The  image  or  pictm-e  thus  pro- 
duced is  a  negative  one,  the  lights  and  darks 
being  reversed.  To  produce  aposilive  picture 
fi-om  this,  a  second  sheet  of  calotte  paper, 
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or  of  common  photographic  paper,  is  placed 
L  contact  .ich  Uie  pict^u•e  ;  a  board  is  pkced 
beneath,  and  aplato  of  glass  above  them,  and  all 
So  screUclosely  together.  Onplacmgthem 
in  the  sunshine  for  some  time,  apictm-e  vnth 
the  Ughts  and  shadows  in  theii- natural  posi- 
tion is  produced  on  the  second  paper;  and 
this  duphcate  is  to  be  fixed  in  tlie  same  man- 
ner as  the  original  pictm'e.  Many  calotype 
positive  pictures  may  be  taken  from  one 
negative  picture. 

In  another  method,  Mr.  Talbot  produces  a 
positive  calotype  st  once,  without  the  mter- 
ventionof  a  nejative  one.  A  sheet  of  calo- 
type paper  is  exposed  to  the  dayhght  imtil  its 
sm-face  is  sJightiy  browned.  It  is  then  dipped 
into  a  solution  of  iodide  of  potassium ;  on 
being  taken  out  of  this  solution  the  paper  is 
dipped  into  water  and  partially  dried.  It  is 
next  placed  in  the  camera,  where,  in  the 
course  of  five  or  ten  minutes,  the  image  be- 
comes impressed  iipon  it.  The  paper,  when 
removed  from  the  camera,  is  washed  with 
gallo-niti-ate  of  silver,  and  warmed.  A  posi- 
tive picture  then  makes  its  appearance  on  the 
surface. 

CALUMET,  the  name  given  by  the  North 
American  Indians  to  a  pipe  for  smoking  to- 
bacco. The  calumet,  or  pipe  of  peace,  is  a 
large  tobacco  pipe,  with  a  bowl  of  pohshed 
mai-ble,  and  a  stem  two  feet  and  a  half  long, 
made  of  strong  reed,  adorned  with  feathers 
and  locks  of  women's  hair.  When  it  is  used 
in  treaties  and  embassies,  the  Indians  fill  the 
calumet  with  the  best  tobacco,  and,  presenting 
it  to  those  with  whom  they  have  concluded 
any  great  affair,  smoke  out  of  it  after  them. 

CALVADOS,  a  department  in  France,  which 
formerly  constituted  pai-t  of  Normandy,  is  a 
great  cider  district,  the  annual  produce  being 
about  30,000,000  gallons.  The  best  kind  is 
that  made  in  the  Auge  district ;  it  will  keep 
for  years  and  contains  a  large  proportion  ot 
alcohol.  Melons,  haricots,  onions,  &c.,  are 
extensively  cultivated.  The  department  con- 
tains about  1,000  wind  and  water  mills,  150 
foundries  and  furnaces,  and  about  as  many 
factories.  Building  stone,  marble,  slate,  brick, 
pottei-'s  clay,  and  iron,  are  found.  Marl 
abounds  in  the  arrondissement  of  Lisieux 
and  Pont-l'Eveque,  and  is  used  for  manure. 
Coal  mines  are  worked  at  Littry,  in  which 
several  steam  engines  are  employed. 

The  chief  industrial  products  of  the  depart- 
ment are  cotton  and  wooUen  yarn,  fine  and 
coarse  woollen  cloths,  linen,  flannel,  blankets, 
shawls,  calicoes,  lace,  porcelain  and  cutlery. 
Throughout  the  department  the  manufacture 
of  lace  alone  gives  employment  to  50,000  per- 
sons, and  the  value  of  the  lace  annually  ex- 


ported amounts  to  many  millions  of  francs. 
The  depai'tment  contains  several  paper-mills, 
sugar  refineries,  tanneries,  oil-mills,  and  es- 
tablishments for  the  manufacture  of  chemical 
products  and  bleaching  linen.  The  com- 
merce consists  of  its  industrial  products,  to- 
gether with  horses,  fat  cattle,  butter,  cheese, 
poultry,  cider,  honey,  spirits  distilled  from 
cider,  clover  seed,  hemp,  wood,  oil,  &c.  The 
imports  ai-e  iron,  wool,  raw  cotton,  hides,  and 
colonial  produce.  Great  quantities  of  lobsters, 
oysters,  and  other  fish,  are  taken  along  the 
coast  and  conveyed  to  the  markets  of  Paris 
and  of  the  interior. 

CAMBOGE,  or  GAMBOGE.  This  gum- 
resin  was  introduced  into  Europe  by  Clusius 
about  1603.  From  the  bruised  leaves  and 
young  branches  of  Stalagmites  camhogioidcs 
flows  a  yeUow  juice,  which  is  received  in  cocoa- 
nut  shells  or  earthen  vessels ;  it  is  then  al- 
lowed to  thicken,  and  afterwards  formed  into 
roUs ;  this  is  the  finest  sort  called  the  Pipe  Cam- 
boge  of  Siam.  A  portion  is  formed  into  round 
cakes,  which  are  either  entire  or  have  a  hole 
in  the  centre ;  this  is  the  Cake  Gamboge  of 
Siam. 

At  the  ordiaary  temperatm-e  of  the  air,  cam- 
boge,  from  whatever  source  obtained,  has  little 
smell,  but  when  heated  gives  out  a  very  pecu- 
liar one.  Taken  iato  the  mouth  it  has  scarcely 
any  perceptible  taste,  but  upon  being  chewed 
for  some  time  it  causes  a  shai-p  and  somewhat 
acrid  feeling,  ending  in  a  sweet  sensation,  ac- 
companied with  dryness  in  the  mouth.  It 
excites  afterwai-ds  a  flow  of  saliva,  which  is 
coloured  yellow.  It  is  almost  entirely  soluble 
in  alcohol,  and  is  not  precipitated  from  solu- 
tion by  the  addition  of  water.  With  water  it 
forms  an  emulsion,  in  which  the  resin  is  kept 
suspended  by  the  gum.  It  is  soluble  in  the  alka- 
lies. The  resin,  which  forms  three-fourths  of  its 
weight,  may  be  considered  its  active  principle. 

Gamboge  is  much  used  in  medicine,  espe- 
cially in  quack  medicines ;  but  it  is  more  ex- 
tensively used  as  a  pigment. 

CAMBEIC.  This  is  one  of  the  numerous 
varieties  of  flax  or  linen  manufactui'es,  which 
derived  its  name  from  having  been  first  made 
at  Cambray.  It  bears  much  the  same  relation 
to  linen  that  muslin  does  to  calico,  being  a 
very  fine  and  thin  fabric.  Scotch  cambric, 
now  largely  manufactured,  is  a  kind  of  imita- 
tion cambric,  made  from  fine  hard -twisted 
cotton.  The  French  material  called  batiste  is 
a  sort  of  Scotch  cambric,  to  which  dyes  and 
printed  colom's  are  applied. 

In  1848  about  33,000  pieces  of  French  cam- 
bric and  lawu  were  imported.    In  1849  the 
quantity  sank  to  29,000  pieces. 
.  CAMBRIDGE  is  so  much  more  closely 
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associated  with  ecluoation  than  with  trade, 
that  we  can  have  little  to  say  oonceming  it  in 
this  place.  It  has  however  a  considerable 
trade  in  coals  and  grain  ;  and  a  large  quantity 
of  butter  is  conveyed  from  Norfolk  and  the 
Isle  of  Ely  to  London,  where  it  obtains  the 
name  of  Cambridge  butter. 

CAMBRIDGESHIRE  is  so  pin-ely  an  agri- 
Oultmral  county  (except  in  relation  to  the  straw- 
plait  manufacture,  and  one  or  two  others), 
that  we  need  merely  say  a  few  words  concern- 
ing its  fens.  When  these  fens  are  drained 
f  Bedford  Level],  the  first  operation  is  to 
pare,  by  means  of  a  paring  plough,  the  surface 
on  which  coarse  grass  and  sedge  are  growing 
in  a  matted  state.  The  sods  are  then  burnt, 
and  reduced  to  a  carbonised  mass,  which, 
when  cool,  is  spread  over  the  ground.  This 
is  immediately  ploughed  in,  and  the  land  is 
sown  \vith  cole-seed  or  rape,  of  which  an 
abundant  crop  is  invariably  produced.  The 
cole  is  fed  olf  with  sheep,  the  land  ploughed 
once,  and  oats  are  sown,  which  produce  as- 
tonishing crops  ;  after  which  the  land  is  avail- 
able for  the  rotation  culture.  Rape-cake  is 
much  used  as  manm-e.  The  uncultivated  fens 
yield  turf,  reeds,  and  osiers. 

CAMEL.  The  camel  is  an  important  ad- 
junct to  trade  and  commerce  in  tropical  sandy 
regions.  The  organization  of  this  animal 
proves  its  adaptation  for  the  arid  deserts  over 
which  it  is  destined  to  travel.  The  pads,  or 
sole-cushions  of  the  spreading  feet,  divided 
into  two  toes  without  being  externally  sepa- 
rated, which  buoy  up,  as  it  were,  the  whole 
bulk  with  their  expansive  elasticity  from  sink- 
ing in  the  sand,  on  which  the  animal  advances 
with  silent  step — the  nostrils  so  formed  that 
the  animal  can  close  them  at  ^^'ill,  so  as 
to  exclude  the  drift  sand  and  the  parching 
simoom — ^the  beethng  brow,  and  long  lashes 
which  fringe  the  upper  lid,  so  as  to  screen  the 
eyes  from  the  glare  of  the  sun — the  cleft  pre- 
hensile upper  lip,  and  the  powerful  upper  in- 
cisor teetli,  for  browsing  on  the  dry  tough 
prickly  shrubs  of  the  desert — the  hunch  acting 
as  a  resei-voir  of  nutriment  against  a  time  of 
long  abstinence — and  the  assemblage  of  water 
tanks  in  the  stomach — these  are  characteristics 
without  wliich  the  '  ship  of  the  desert'  could 
not  render  his  invaluable  services  to  man. 

The  Bactrian,  or  two-humped  camel,  occurs 
throughout  Central  Asia;  it  is  the  patient, 
laborious,  and  willing  slave  of  the  Turcomans, 
travelling  over  sandy  deserts,  and  administer- 
ing to  the  wants  of  a  wandering  people.  The 
Arabian,  or  single-humped  camel,  or  drome- 
dary, is  spread  through  Egypt,  Arabia,  S.yria, 
North  Africa,  Persia,  India,  &c.,  and  its  his- 
tory is  interwoven  with  that  of  the  patriarchs 


of  old,  nor  is  it  now  less  important  than  in 
those  early  days.  Caravans  of  camels  still 
traverse  the  desert,  conveying  merchandise. 
The  load  of  a  camel  is  from  500  to  600  lbs., 
and  it  will  move  at  the  rate  of  neaily  3  miles 
an  hour,  regulai-ly  as  clock-work,  day  after 
day,  for  eight  hours  daily.  It  hes  dow.  rest- 
ing on  the  calloiiities  of  its  breast  and  I'mbs, 
to  be  loaded  and  unloaded.  In  the  oriental 
caravans  some  of  the  anunals  are  loaded  with 
water  skins,  some  with  merchandise,  others 
caiTy  the  food  and  necessaries  of  the  pilgrims 
and  then-  own  provendw,  and  others  are 
mounted  by  riders. 

The  camel  is  not  only  serviceable  as  a  beast 
of  biu-den ;  its  milk  and  flesh  are  both  in  re- 
quisition, especially  the  fonner.  Of  its  hair 
the  Arab  weaves  clothing,  and  even  tents  ; 
his  belt  and  sandals  are  the  produce  of  its 
hide ;  and  the  dtmg  affords  him  fuel.  From 
the  soot,  sublimated  in  closed  vessels,  is  pro- 
cm-ed  sal  ammoniac,  formerly  imported  into 
this  country  from  Egypt.  Camel's  hair  is  im- 
ported into  this  country  for  the  manufacture 
of  pencils  for  the  painter ;  that  from  Persia 
is  the  best.  There  are  thi'ee  quahties,  black, 
red,  and  gray;  the  black  is  most  valuable, 
next  the  red ;  the  gray  is  very  inferior. 

CAMEO,  or  CAMAIEU,  is  a  gem  worked 
in  7-ilievo.  The  art  of  engraving  on  stone  is 
of  high  antiquity ;  but  it  was  for  the  most 
part  confined  to  intaglio,  or  indenting.  It  has 
been  supposed  that  the  Etruscans  had  the 
art  of  engraving  hard  stones  before  it  was 
Imown  to  the  Greeks  ;  many  engraved  stones, 
however,  that  are  called  Etruscan  are  doubt- 
less early  Greek,  as  may  be  inferred  from  their 
subjects. 

The  age  of  Augustus  is  remarkable  for  the 
excellence  of  the  gem-engravers  who  were 
then  living.  One  of  the  finest  camei  pre- 
served in  the  collections  of  Europe  is  the 
Apotheosis  of  Augustus,  in  the  collection  at 
Vienna.  In  the  French  collection,  the  sar- 
donjTL  of  Tiberius  is  one  of  the  best  known. 
We  possess  in  this  country  some  camei  of 
first-rate  excellence,  but  they  ai-e  chiefly  in 
private  collections. 

The  workers  in  cameo  not  only  exercised 
their  skill  in  the  cutting  or  engraving,  but 
also  in  so  aiTanging  then-  subject  and  the 
composition  of  its  details  as  to  make  the  dif- 
ferent colours  or  zones  of  the  stones  answer 
for  parts  of  the  design.  The  ancients  were 
so  partial  to  this  variously  coloured  work,  that 
they  even  imitated  the  material  in  glass ;  and 
we  possess  in  this  country  one  of  the  most 
beautiful  specimens  of  their  ability  in  the 
Borberini,  or  Portland  Vase,  now  in  the 
British  Museum, 
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"Eome  is  now  th«  chief  seat  of  the  art  of 
cameo-cutting.  There  are  two  kinds :  those 
cut  ill  fietra  ,i«ra,  or  hai-d  stone,  and  those 
cut  in  shell  The  stones  most  prized  lor  this 
purpose  are' oriental  onyx  and  sardonyx— pro- 
vided tiey  have  at  least  two  different  coloui-s 
•in  pnraUel  layers.  The  value  of  the  stone  is 
greatly  increased  if  it  has  four  or  five  differ- 
ently coloured  pai-aUel  layers,  provided  that 
the  layers  are  so  thin  as  to  assist  m  marldng 
the  de^^ce  of  the  cameo.  For  example,  a 
specunen  of  stone  which  had  four  parallel 
layers  might  he  useful  for  a  cameo  of  Minerva ; 
where  the  ground  would  be  (say)  dark  gray, 
the  face  Ught,  the  bust  and  helmet  black,  and 
the  crest  over  the  helmet  brown  or  gray.  AU 
such  camei  are  ^vrought  by  a  lapidary's  lathe 
with  pointed  instruments  of  steel,  and  by 
means  of  diamond  dust.  SheU  cameos  are 
cut  from  large  shells  found  on  the  African 
and  BraziUan  coasts,  and  generally  show  two 
layers,  one  wMte,  and  the  other  either  pale 
coffee  colour  or  deep  reddish  orange.  The 
subject  is  cut  with  small  steel  chisels  out  of 
the  white  portion  of  the  shell.  The  gem 
camei  are  far  more  costly  than  those  made  of 
shells. 

At  the  Mediceval  Exhibition  of  1850,  very 
beautiful  specimens  of  the  cameo  were  ex- 
hibited in  sardonyx  and  blood  stone. 

Camei  to  the  value  of  0,502Z.  were  imported 
from  France  in  1847. 

CA'MERA  LU'CIDA  and  CAMEEA  OB- 
SCU'RA  {liijht  and  dark  chambers)  are  names 
given  to  two  methods,  very  like  in  principle, 
of  throwing  images  of  external  objects  upon  a 
plane  or  curved  surface,  for  the  purpose  of 
drawing  or  amusement. 

The  Camera  Ohscura  now  in  use  has,  oc 
casionally,  the  form  of  a  box.  In  front  is  a 
sliding  tube,  carrying  a  convex  lens,  through 
whicli  the  light  from  distant  objects  passes  to 
a  mirror  at  the  opposite  extremity  of  the  box : 
the  mirror  is  inclined  to  the  horizon  at  an 
angle  of  4.'5  degrees,  and  from  thence  the  light 
is  reflected  upwards  to  a  glass  plate  in  a  hori- 
zontal position.  The  rays  in  the  pencils  con- 
verge at  the  upptjr  surface  of  this  plate,  which, 
on  that  surface  only,  is  ground  rough,  and 


thus  the  images  of  distant  objects  are  visible 
upon  it,  a  shade  over  the  plate  preventing  tlio 
direct  light  from  interfering  with  them. 

A  camera  obscura  for  exliibition  is  generally 
made  in  a  room  with  a  conical  roof  and  an 
aperture  at  the  top.  Above  this  aperture  is  a 
revolving  plane  mirror  incUned  at  45°,  and 
reflecting  pencils  downwards.  A  convex  lens 
causes  these  pencils  to  converge  upon  a  sm*- 
face  of  plaster  of  Paris,  properly  curved.  The 
muTor  revolves  about  a  vertical  axis,  thus 
allowing  all  the  compass  points  of  a  landscape 
to  he  successively  thrown  on  the  surface. 

Portable  camera  obscm-as  are  often  made 
in  a  similar  manner,  the  mirror  and  lens, 
being  in  a  sliding  case  at  the  top  of  a  pyra- 
midal box,  and  the  image  being  received  on 
paper  laid  at  the  bottom.  Apertui-es  on  one 
side  of  the  box  allow  the  spectator  to  see  the 
image  and  introduce  a  hand  for  the  purpose 
of  drawing  on  the  paper. 

A  camera  obscura  is  an  indispensable  aid 
in  most  forms  of  photographic  operation. 

The  Camera  Lucida  was  invented  by  Dr. 
WoUaston.  It  consists  of  a  metal  stand  sup- 
porting a  glass  prism,  of  which  one  angle  is 
135°.  The  action  of  the  instrument  is  such, 
that  when  rays  of  light  fall  horizontally  on 
one  side  of  the  prism,  they  suffer  reflection 
witliin  the  glass,  and  are  thrown  upwards  to 
the  eye  through  an  opening  in  a  plate  which 
excludes  all  except  the  end  of  the  prism,  and 
a  part  of  a  sheet  of  paper  or  other  flat  surface 
placed  beneath  the  prism.  Hence  the  image 
of  an  object  is  thrown  towards  the  visible  part 
of  the  paper,  and,  the  eye  viewing  both  the 
image  and  the  sheet  of  paper  (with  different 
parts  of  the  piipil,  however,  which  creates  a 
difficulty  in  using  this  instiniment),  the  ob- 
server is  enabled  to  trace  the  object  upon  the 
paper. 

The  image  of  the  distant  object  must  be 
made  to  coincide  with  that  of  the  paper  ;  and, 
for  this  purpose,  since,  except  when  the  object 
is  very  remote,  the  rays  in  the  pencil  are  in  a 
divergent  state,  a  convex  lens  is  interposed 
between  the  prism  and  the  paper. 

CAMP,  ROMAN.  In  a  Roman  camp  the 
standard  was  fixed  in  the  centre,  and  around 
this,  mthin  a  space  of  200  feet  each  way,  was 
theprffitorium  or  place  of  the  general's  quar- 
ters, on  one  side  of  which  was  the  forum, 
and  on  the  other  the  space  allotted  to  the 
stores  of  the  army,  with  the  quarters  of  the 
Qurestor,  or  oflicer  who  had  charge  of  the 
milicai7  chest.  Further,  towards  the  right 
and  left  were  the  cavalry  and  infantry,  form- 
ing the  general's  body  guard,  and  the  vohm- 
tcers  in  his  service.  This  linc,wliicli  in  lengtk 
may  he  estimated  at  1650  feet,  constituted  the 


003 


CAMPANILE. 


CAMPHINE  LAMPS. 


504 


iDreadth  of  the  camp.  In  front  of  the  hne 
were  the  tents  of  the  legionary  trihunes  and 
of  those  officers  among  the  aUies  who  had 
correspondmg  rank.  .  Before  the  tribunes' 
tents  was  the  lorincipal  street,  100  feet  wide, 
stretchmg  across  the  camp  ;  and  heyond  this, 
esLtencUug  about  1050  feet  towards  the  front, 
were  the  qaai-ters  of  the  soldiers.  These  were 
livided.  into  two  parts  by  a  street  50  feet  wide, 
which  ran  from  the  prajtorium  to  the  head  of 
the  camp.  The  streets  divided  the  various 
bodies  of  soldiers. 

Such  was  the  order  of  encampment  for  a 
consular  army,  consisting  of  two  legions  he- 
sides  the  alhes  ;  its  whole  depth  might  be 
about  1700  feet ;  and  there  was  round  the  en- 
campment a  clear  interval  200  feet  broad, 
between  the  tents  and  the  entrenchments. 
These  consisted  of  a  rampai't  of  earth  and 
stones,  and  a  ditch,  through  which  were  four 
gates  or  enti'ances  :  the  Prajtorian  gate,  hi 
front  of  the  camp,  opposite  the  Prajtorium ; 
the  Decuman  gate,  at  the  back  of  the  camp, 
and  a  gate  at  each  end  of  the  Prmcipia  or 
principal  street. 

CAMPANI'LE,  an  Itahan  term  signifymg 
«i  tower  for  bells.  The  word  is  derived  from 
camjmna, '  a  bell.'  Many  of  the  Italian  churches 
have  these  towers  or  campanih  separated  from 
the  body  of  the  chm-ch.  Among  the  most 
remarkable  are  those  of  Cremona,  Elorence, 
Eavenna,  Padua,  Bologna,  and  Pisa.  The 
leaning  tower  of  Pisa  is  a  campanile;  it  is 
150  feet  high,  and  13  feet  out  of  the  perpen- 
dicular. The  campanile  of  Cremona  is  the 
highest  in  Italy,  havmg  an  elevation  of  395 
feet.  The  campanile  of  Florence,  which  is 
267  feet  high,  was  constructed  by  Giotto  in 
1324,  and  is  considered  the  most  elegant  cam- 
panhe  m  Italy ;  the  fa9ade  of  the  tower  is  m 
the  Gothic  style,  mixed  with  somewhat  of  the 
Itahan  taste  in  architecture,  which  soon  after 
prevahed  over  the  Gothic.  The  cathedi-al  at 
Seville  has  a  fine  campanile  350  feet  high, 
wliich  was  built  in  1568  by  Guever  the 
Moor. 

CAMPA'NULA.     Many  plants  belonging 
to  this  genus  are  usefully  apphed.    The  cam- 
jmmda  edulis  is  a  native  of  Arabia  Eehx  ;  its 
root  is  thick  and  sapid,  and  contains  a  consi- 
derable quantity  of  starch;  it  is  on  this  ac- 
coimt  frequently  eaten  by  children,  as  ai-e  the 
roots  of  many  other  species.    Of  the  campa- 
mda  rotundifolia,ovhluc-bell,t\ie  jmce  of  the 
flowers  makes  a  very  good  blue  ink,  and  when 
mixed  with  alum  a  green  one.    The  roots  ot 
this  species  also  may  be  eaten.    The  campa- 
mdarapunculus  is  much  cultivated  lu  France 
and  Italy,  and  sometimes  m  Britaui,  for  the 
sake  of  the  roots,  w'lich  arc  ioiled  tender,  and 


eaten  hot  with  sauce,  or  cold  with  vinegar  and 
pepper. 

CAMPHINE  LAMPS.  Camphine  is  very  t 
j>m'e  spirit  of  turpentine,  obtained  by  the  dis- 
tillation of  common  turpentine.  Turpentine 
is  very  cheap  in  the  United  States,  and  cam- 
pliine  is  there  much  used  for  hghting ;  and 
when  the  duty  on  turpentine  was  reduced  in 
England  a  few  yeais  ago,  the  use  of  camphine 
became  famiharized  among  us — one  of  the 
many  proofs  how  much  hifluence  fiscal  la^\  s 
have  upon  manufactures. 

The  light  produced  froia  camphine  is  \evy 
pure  and  brhhant ;  and  the  ruodes  of  applying 
the  liquid  to  this  pm-pose  have  given  rise  to 
various  forms  of  lamp  which  ai-e  now  famhiar ; 
such  as  the  '  Yesta,'  the  'Imperial,'  the  'Vic- 
toria,' the  'Gem,'  the  '  Paragon,'  and  many 
others.    AH  lamp-oils  contain  some  oxygen, 
which  neuti-ahzes  a  part  of  the  hydrogen  and 
carbon;  and  also  some  oxide  or  other  sub- 
stance which  damps  the  brihiancy  of  the 
flame;  whereas  rectified  camphine,  bemg 
composed  almost  wholly  of  hydrogen  and  cai-- 
bon,  contains  nothing  but  what  is  susceptible 
of  combustion.    The  best  camphine  is  ob- 
tained, as  stated,  from  turpentme ;  but  tai-  and 
naphtha,  if  subjected  to  careful  distillation 
and  rectification,  wiU  yield  very  fan-  cam- 
phine. 

In  using  camphine  for  lamps,  certam  pre- 
cautions ai-e  necessary.  Camphine  is  so  ex- 
tremely haflammable,  that  the  arrangements  of 
a  common  oil-lamp  would  not  be  available 
without  danger  of  accident.  All  the  camphine 
lamps  present  hi  common  a  reservoh,  gene- 
rally of  glass,  placed  between  the  supporting 
piUar  and  the  bm-ner ;  the  spuit  is  contained 
hi  this  reservok,  and  a  cotton  y.ick  dips  down 
mto  it.  The  chief  pomts  m  which  the  various 
camphuie  lamps  differ  are  m  the  an-angement 
for  admittmg  an:  to  the  flame.  In  Young  s 
'Vesta'  lamp,  the  cotton  \Nick  hangs  Aomi 
from  the  burner  hito  the  camphuie,  so  as  to 
supply  itself  by  capillary  atti-action,  without 
the  intervention  of  any  metallic  or  heat-con- 
ducting subsiance. 

As  a  question  of  art-manufactm-es,  many 
camphine  lamps  ai-e  now  made  of  xery  ele- 
gant forms.  The  last  Burmingham  Exposi- 
tion was  rich  hi  spechnens  ;  and  we  may  rea- 
sonably expect  that  the  Great  Exliibition  ot 
1851  will  not  be  deficient  in  this  respect. 

A  very  elegant  apphcation  has  been  made 
of  the  gas  produced  from  camphine.  The  gas 
can  be  made  with  a  smaU  apparatus,  and  with 
littie  difficulty  ;  and  the  jet  wliich  it  produces 
is  very  pure  and  brilliant.  The  camplunc  is 
heated  in  a  retort  set  in  a  small  furnace  ;  and 
the  gas,  escaping  from  the  retort,  is  punfi^d 


fi05 


CAMPHOE. 


CANADA. 


500 


by  parsing  thi-ough  certain  liquids.  This  gas 
has-  been  found  useful  for  Hghtang  radway 
stations  and  other  buildings,  too  foi"  chstant 
from  ordinary  gas-works. 

C4MPH0R  is  the  steai-opten  (or  one  ot 
the  principles  arismg  from  the  sepaxatoon  of 
the  volaUle  oil)  of  two  ti-ees-the  one  Cmna- 
momum  camphora,  a  native  of  Japan,  Chma, 
and  Cochin  China ;  the  ccher,  Dipterocarpus 
camphora,  a  native  of  Borneo  and  Sumatra. 
From  these  it  is  procured  by  different  pro- 
cesses.  It  exists  in  every  part— root,  stem, 
branches,  and  leRves-of  the  Cinnamomim 
camphora,  whicli  is  chopped  into  pieces  suffi- 
ciently small  io  be  thrown  into  u-on  vessels  : 
these  vespdls  are  afterwards  covered  with 
eai-thern  hoods,  in  which  ai-e  placed  rice-straw 
and  rushes,  heat  being  subsequently  graduaUy 
apphed.  The  camphor  is  volatihsed,  and  after- 
wards condenses  on  the  straws,  rushes,  &c. 
This,  after  being  pm-ified  from  the  intermix- 
ture of  straws,  is  found  in  commerce  under 
the  name  of  crude  camphor. 

Prom  the  Dipterocarpus  camphora  it  is  not 
procm-ed  by  distillation,  but  exists  in  a  sohd 
form  in  the  stem  of  the  tree.  In  that  part  of 
the  stem  which  should  be  occupied  by  the 
pith  it  is  found  along  mth  camphor-oil,  and 
on  the  trunk  being  spht  open  the  camphor  is 
found  in  the  centre,  in  pieces  about  a  foot 
long,  which  is  much  prized  and  used  in  the 
East,  but  is  not  sent  to  Europe. 

Camphor  is  an  organic  substance  of  a  pecu- 
liar kind,  representing  the  volatile  oils  in  a 
soUd  state.  It  is  so  volatile,  that  on  exposm-e 
to  the  air  it  is  entirely  volatilised,  and  leaves 
no  residuum.  It  is  insoluble  in  water,  but  is 
easily  dissolved  in  spirit,  is  iniiammable,  and 
has  an  ai'omatic  smell  and  taste.  It  is  much 
employed  in  medicine. 

Two  substances,  caUed  camphor  oil  and 
camphoric  acid,  are  obtained  from  camphor  ; 
they  are  not  much  employed. 

CAMWOOD,  is  a  red  wood,  the  colouring 
matter  of  which  is  similar  to  that  of  Nicara- 
gua or  peach  wood.  It  is  used  in  dyeing,  and 
also  in  cabinet  work.  It  is  brought  chiefly 
from  Sierra  Leone. 

CANADA.    This  large  country,  with  its 
magnificent  lakes,  cannot  fail  to  rise  steadily 
in  commercial  importance.    The  mineral  re- 
sources are  immense,  but  till  very  recently 
they  have  been  almost  wholly  neglected.  Mai- 
bles  and  serpentine  are  quite  common.  Plum- 
bago, ores  of  antimony,  lead,  iron,  and  copper 
are  frequently  met  with.  The  mountains  north 
of  the  Saguenay  abound  in  iron  to  such  an 
extent  as  to  influence  the  mariner's  compass. 
The  iron  mines  of  St.  Maurice  have  long  been 
celebrated  for  the  excellence  of  theii-  yield, 


and  metal  not  at  all  inferior  is  cheaply  pro- 
duced at  Charlotteville  near  Lalce  Erie,  and  at 
the  Marmora  works  about  32  miles  N.  of  the 
Bay  of  Quinte.  The  di-eai-y  wastes  northward 
of  Lake  Superior  contaiu  stores  of  copper, 
perhaps  unsurpassed  any  where  in  the  world. 
At  the  Coppermine  river  300  miles  from  the 
Sault  de  St.  Marie  the  metal  occurs  in  great 
masses  in  a  pm-e  state.  Gold,  silver,  and  tm 
have  also  been  discovered  m  the  same  region. 
The  northern  and  western  shores  of  Ontario 
abound  in  salt  springs,  some  of  which  (Stony 
Creek  and  St.  Catherine's)  are  very  produc- 
tive. The  north  shore  of  Lake  Erie  exhibits 
immense  beds  of  gypsum  which  are  quarried 
for  agricultural  purposes. 

Copper  mining  is  now  being  prosecuted  with 
great  energy  on  the  banks  of  Lake  Superior. 
If  the  accoimts  recently  received  should  prove 
correct,  Canada  wiU  far  excel  every  other  part 
of  the  world  in  the  richness  of  the  copper  ore ; 
indeed  it  seems  as  if  the  produce  should 
scarcely  be  termed  ore :  it  is  ahnost  pm-e 
native  copper. 

The  variety  of  trees  found  in  the  vast  Cana- 
dian forests  is  astonishing,  and  it  is  supposed 
that  many  kinds  still  remahi  unknown.  Of 
aU.  these  none  is  more  beautiful  and  useful 
than  the  maple,  the  adopted  emblem  of  Cana- 
dian nationality.    Its  timber  is  valuable  for 
many  purposes,  and  large  quantities  of  excel- 
lent sugar  are  made  from  its  sap.    The  other 
forest  trees  most  prevalent  are  beech,  birch, 
elm,  bass,  ash,  oak,  pine,  hickory,  butternut, 
balsam,  hazel,  hemlock,  cherry,  cedar,  cypress, 
fir,  poplai-,  sycamore,  whitewood,  willow,  and 
spruce.    Timber  and  ashes,  the  raw  produce 
of  the  forests,  constitute  the  chief  exports  of 
the  province.   An  immense  quantity  of  oak 
and  pine  is  annually  sent  down  to  Montreal 
and  Quebec.    The  American  ashes  contain  a 
larger  proportion  of  pure  potash  than  those 
of  Dantzic  or  Russia. 

The  total  breadth  of  land  under  cultm-e  in 
Lower  Canada  in  1844  was  2,802,317  acres.  The 
number  of  inhabited  houses  in  Lower  Canada 
in  the  same  year  was  108,794 ;  the  number 
building  1652;  vacant  4115.    The  following 
particulars,  given  in  the  returns  of  that  yeai-, 
throw  some  further  Ught  upon  the  habits  and 
occupations  of  the  people :— Lbs.  of  maple 
sugar  2,272,457;  number  of  taverns,  1052; 
stores  where  spirituous  liquors  are  sold,  808  ; 
giist  mills,  422 ;  oatmeal  mills,  108 ;  barley 
mills,  45  ;  saw  mills,  Oil ;  oil  mills,  14  ;  ful- 
ling mills,  153;  carding  mills,  109  ;  threshing 
mills,  409  ;  paper  mills,  8  ;  iron  works,  99  ; 
triphammers,  18 ;  nail  factories,  0  ;  distille- 
ries, 30;  breweries,  30;  tanneries,  335;  pot 
and  pcaii  ash  factories,  540;  other  factories, 
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86.  There  were  in  Lower  Canada  in  1844, 
409,851  cattle,  140,739  horses,  002,821  sheep, 
and  10'7,»yj  swine. 

In  Upper  Canada  in  1848  the  number  of 
acres  occupied  was  8,013,591.  The  lands  re- 
turned as  iinder  cultivation  were  1,780,152 
acres  arable,  and  766,768  pasture,  or  2,546,920 
in  all.  The  crops  of  Upper  Canada  in  1847 
were — Wheat,  7,558,773  bushels,  ($n  increase 
of  more  than  50  per  cent,  in  five  years) ;  barley, 
rye,  and  buckwheat,  1,394,593;  oats,  7,055,730; 
maize,  1,137,555;  potatoes,  4,751,331; 
peas,  1,753,840.  In  1848  there  were  in 
Upper  Canada  505,845  neat  cattle,  151,389 
horses,  484,241  hogs,  833,807  sheep.  The 
average  annual  yield  of  maple  sugar  in  Upper 
Canada  is  4,140,007  lbs.,  which  is  very  nearly 
0  lbs.  for  each  inhabitant,  no  portion  of  this 
produce  being  exported.  There  were  sent  to 
market  in  1848— butter,  3,380,406  lbs. ;  cheese, 
668,357 lbs.;  beef  or  pork,  99,231  barrels.  In 
the  census  retm-ns  of  1848  are  enumerated 
553  grist  mills,  96  oat  and  barley  mills,  1584 
saw  mills,  239  fulling  mills,  138  distilleries, 
100  breweries,  354  tanneries,  1,200  asheries, 
67  woollen  factories,  10  shingle  factories,  105 
foundries. 

From  the  United  Kingdom  Canada  receives 
coals,  metals,  cordage.  East  India  produce, 
and  the  various  kinds  of  British  manufac- 
tures ;  from  the  British  West  Indies,  sugar, 
molasses,  coffee,  rum,  and  hard  woods ;  from 
the  United  States,  beef  and  pork,  biscuit,  rice, 
and  tobacco.  The  exports  of  Canada  are — to 
the  United  Kingdom,  pot  and  pearl  ashes, 
wheat  and  flour,  and  timber ;  to  the  West 
Indies,  beef  and  pork,  beer,  grain,  and  flom' ; 
to  the  United  States,  forest  produce,  wheat, 
flour,  butter,  wool,  live  stock,  &c.  The  total 
exports  of  the  colony  in  1847  amounted  to 
2,012,852L 

The  exports  of  British  and  Irish  produce 
and  manufactui-es  to  Canada,  in  1849, 
amounted  to  the  large  sum  of  1,324,931/.  It 
may  be  interesting  to  note  some  of  the  chief 
items : — 

Apparel   .£111,772. 

Cotton  f,-ioxls...         ..         ...  .•)57,62(;. 

Hardware  and  cutlery  ...  64,47<). 

Iron  and  steel  ...         ...  20!),3!)1. 

Linen  goods  ...         ...         ...  52,.527. 

.Silk  poods     ...         ...         ...  50,(i24. 

Woollen  goods  ,.         ...  21!),630. 

The  commercial  prosperity  of  Canada  will 
be  greatly  increased  by  the  Great  Western 
Eailway,  now  being  constructed  from  Detroit 
to  Niagara  :  a  portion  of  75  miles,  from  Ha- 
milton to  London,  is  under  contract ;  and  the 
works  have  been  puslied  forward  -with  great 
energy  during  1850. 

In  no  pai  t  of  our  colonies  has  the  Great 
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Exhibition  of  1851  been  welcomed  with  more 
heartiness  than  in  Canada.  As  a  sort  of  test 
of  their  manufacturing  ability,  tlie  colonists  it 
held  an  Industrial  Exhibition  of  then:  own  w 
at  Montreal,  in  October  1850,  at  which  the 
manufactures  filled  two  vast  rooms.  Hard- 
ware, cutlery,  cottons,  wooUens,  linens,  siUcs, 
earthenware,  and  other  goods  of  Canadian 
manufacture ;  corn,  beef,  pork,  butter,  cheese, 
maple -sugar,  honey,  bams,  of  Canadian 
growth;  a  veneer  of  burd's-eye  maple,  100 
feet  long,  sami  fromasmgle  log;  soft  and 
beautiful  leather  made  from  poi-poise-sldns ; 
clear  and  bright  oil  obtained  from  the  same 
animal — these  were  some  of  the  specimens  in 
the  Montreal  Exhibition.  Mr.  Logan,  a  Cana- 
dian geologist,  has  been  employed  to  classify 
specimens  of  all  the  principal  minerals  found 
in  that  country.  Household  furniture,  of 
Canadian  forest-wood,  is  to  be  transmitted 
to  London.  Dm-ing  the  last  week  in  1850 
the  ship  Pearl  aiTived  in  London,  bring- 
ing the  first  consignment  of  Canadian  speci- 
mens for  the  Great  Exhibition,  in  107  pack- 
ages. 

CANAL.  Ancient  Egj^pt  was  intersected 
with  canals,  which  were  used  both  for  na%iga- 
tion  and  irrigation ;  and  in  China  they  have 
been  in  use  from  before  the  Christian  sera. 
The  first  made  in  Em-ope  appears  to  have 
been  that  cut  by  Xerxes  across  the  low  isth- 
mus of  Athos.  The  Eomans  made  canals  in 
Italy  and  in  the  Low  Countries,  about  the  out- 
lets of  the  Ehine,  and  probably  also  in  Britain. 
In  modem  Europe  canal  making  commenced 
in  Lombardy  behveen  the  11th  and  13th  cen- 
tmies,  and  in  HoUand,  where  they  may  be 
compared  for  number  with  the  public  roads 
of  this  country,  in  the  12th  centiu-y. 

The  origin  of  canal  na^agation  in  this 
country  dates  from  1755,  when  an  act  of  pai-- 
liament  was  passed  for  constracting  a  canal 
about  11  miles  long  from  the  mouth  of  San- 
key-brook,  on  the  Mersey,  to  Gen-ard's  Bridge 
and  St.  Helen's.  The  next  works  of  this  kind 
are  noticed  under  Beidgewaxer,  Duke  of; 
and  Brindley. 

Dm-ing  the  remainder  of  the  18th  and  the 
earlier  years  of  the  19th  centm-ies,  the  con- 
struction of  na\ngable  canals  was  carried  on 
with  vigour,  until  they  wei'e  made  in  England 
alone  to  an  aggregate  length  of  more  than 
2200  miles.  In  conjunction  with  new  canals, 
many  rivers  have  been  artificially  rendered 
navigable,  so  that  it  has  been  asserted  that  no 
spot  in  England,  south  of  Durham,  is  more 
than  15  miles  distant  from  water  communica- 
tion. The  introduction  and  rapid  extension 
of  railways  has  almost  entirely  put  a  stop  to 
tho  construction  of  canals,  and  in  several 
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Snetanees  canals  either  have  been,  or  arc  about 
to  be,  droiued  and  converted  into  railways; 
but  it  is  by  no  means  indisputably  proved  that 
the  newer  and  more  rapid  mode  of  transit  can 
compete  with  canals  in  tlie  transit  of  heavy 
goods,  especially  as  competition  has  led  to  a 
very  great  reduction  in  canal  chai-ges,  ajid  to 
improved  modes  of  conducdng  the  cai-rying 
ti'ade. 

In  cutting  a  canal  where  the  soil  consists  of 
sand,  gravel,  loose  -'ock,  or  other  matter 
thi'ough  which  the  neater  will  percolate,  the 
floor  and  sides  of  ^he  canal  must  be  covered 
with  an  impei-vrous  hning,  called  puddling, 
which  generally  consists  of  light  loam  and 
coai-se  sand  or  fine  gravel,  well  mixed  mth 
water,  and  applied,  in  a  semi-fluid  state,  in 
'  three  or  more  successive  strata,  each  carefully 

•  worked  into  the  preceding,  to  the  thickness  of 
I  about  three  feet.  The  puddling  is  then  co- 
■  vered  with  common  soil  to  the  depth  of  18  or 
:  24  inches.  Strong  clay  is  not  suitable  for 
;  puddhng,  on  account  of  its  tendency  to  shrink 

I  and  ci'ack,  nor  is  any  soU  containing  roots  or 
1  other  organic  matter  which  would  decay  and 
!  leave  cavities.  As  a  further  security  against 
I  the  escape  of  water,  mud  or  puddle-ditches  or 
'  gutters  are  sometimes  formed  along  the  sides 
:  of  the  canal.  They  are  ditches  about  three 
i  feet  wide,  dug  perpendicularly  to  a  depth 
1  below  the  bottom  of  the  canal,  and  gradually 
;  filled  with  puddling  stuff  to  a  few  inches  above 
:  the  top  water-Une.  When  the  banks  are  raised 
i  above  the  natural  level,  if  the  soil  be  of  a 
]  porous  nature,  their  stability  will  be  aided  by 
(  covering  them  with  turf. 

Canals  ai'e  supplied  mth  water  from  springs 
fand  rivulets,  and  reservoirs  are  occasionally 
rnecessaiy.    Steam-engines  may  in  some  cases 
1  be  indispensable  for  raising  water  to  supply 
I  these  reservoirs ;  and  many  arrangements  are 
rnecessary  with  the  owners  of  mills  and  ot'iers 
I  affected  by  any  interference  with  the  waters 
from  which  a  supply  may  be  taken.  Puddling, 
embanking,  and  other  engineering  operations 
may  be  needed  in  improving  the  streams 

>  adopted  as  feeders ;  and  in  some  cases  brick 
'  culverts  or  iron  pipes  may  have  to  be  used  to 
^  conduct  the  supply.    Wliere  the  feeders  have 

•  to  be  conveyed  across  a  valley  or  another 

•  stream,  cast-iron  pipes  may  be  found  very  ad- 
vantageous. 

When  the  canal  passes  through  an  uneven 
country  it  must  frequently  be  conducted  in  a 

>  very  tortuous  course  to  maintain  tlie  level ; 
tand  deep  cuttings,  tunnels,  embankments  and 
\  arched  or  iron  aqueducts  must  be  introduocd 
'Where  the  level  of  the  canal  is  xmavoidably 
•much  below  or  above  the  natural  surface. 

Canal  tunnels  are  usually  of  smaller  trans- 


verse dimensions  than  those  found  on  rail- 
ways, though  this  is  not  invariably  the  cose; 
but  many  ai-e  of  great  length.  Tliat  at  Bli,s- 
worth,  on  the  Grand  Junction  Canal,  is  30^0 
yai'ds,  or  a  mile  and  three  quarters  long  ;  that 
on  the  Thames  and  Medway  Canal,  which  has 
been  recently  converted  into  a  railway  tunnel, 
is  about  two  miles  and  one- eighth ;  one  on 
the  Leominster  Canal  at  Pensax  is  3850  yards, 
or  nearly  two  miles  and  a  quartta- ;  and  the 
Marsden  tunnel,  on  the  Huddersfield  Canal, 
is  5451  yards,  or  upwards  of  three  miles  long. 
The  tunnels  or  excavations  on  the  Duke  of 
Bridgewater's  Canal,  which  is  conducted  by 
several  channels  into  the  heart  of  a  coal  mine, 
are  said  to  be  altogether  eighteen  miles  long. 
Telford  introduced,  for  situations  where  a 
canal  is  greatly  elevated  above  the  siuface, 
aqueducts  formed  of  cast-u-on  plates  screwed 
together  by  means  of  flanches,  and  supported 
upon  piers  or  pillars  of  masonry.  The  first 
aqueduct  of  this  land  was  that  for  carrying 
the  Shre^vsbmy  Canal  across  the  Fern  valley 
at  Long  MiU;  but  the  most  extensive  and  re- 
markable is  the  Pont-y-Cysylte,  which  carries 
the  Ellcsmere  and  Chester  Canal  over  the  Dee 
at  an  elevation  of  about  125  feet  above  the 
bed  of  the  river.  The  trough  or  aqueduct  is 
988  feet  long,  20  feet  wide,  and  G  feet  deep, 
and  it  is  supported  by  19  pairs  of  stone  pil- 
lars, 52  feet  apart. 

Unavoidable  changes  of  level  are  usually 
overcome  by  locks,  the  invention  of  which  has 
been  disputed  by  the  Dutch  and  the  Vene- 
tians. Leonardo  da  Vinci  is  said  to  have  ap- 
plied them  in  1497  to  the  Milanese  canals.  A 
lock  is  a  chamber  of  masonry  constituting  the 
bed  of  the  canal  between  the  upper  and  lower 
levels,  at  the  pouit  where  it  is  desu'ed  to  trans- 
fer boats  from  one  to  the  other,  and  is  fur- 
nished with  gates  at  each  end,  and  with  sluices 
communicating  vdth  both  the  levels.  When 
a  boat  is  to  be  passed  from  the  lower  to  the 
upper  level,  the  water  is  suffered  to  escape 
from  the  lock  until  its  surface  coincides  with 
the  lower  level.  The  gates  at  the  lower  end 
are  then  opened,  and  the  boat  is  floated  into 
the  lock.  The  sluices  which  communicato 
with  the  upper  level  being  then  opened,  the 
level  of  tlie  water  in  the  lock  is  raised  until  it 
coincides  with  the  upper  level  of  the  canal. 
The  upper  gates  are  then  opened,  and  the 
boat  is  floated  out  of  the  lock.  The  operation 
of  lowering  a  boat  is  precisely  the  rci'orse. 
Every  time  the  operation  is  performed,  a 
quantity  of  water,  equal  to  the  contents  of  the 
lock,  is  lost  from  the  upper  level.  To  make 
this  loss  as  small  as  possible,  locks  are  made 
only  just  wide  enough  to  adiriit  the  widestboats 
used  on  the  canal ;  and  in  some  oases  two  are 
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fonned  side  by  side,  with  a  communication 
between  them,  so  that,  whenever  one  has  to 
be  emptied,  one-half  of  its  contents  may  be 
transfeiTed  to  the  adjomiaig  one,  and  saved 
for  a  future  occasion.  Tliis  arrangement  also 
saves  time.  Inchned  planes,  up  and  down 
which  the  boats  may  be  conveyed  on  ti-ucks 
or  sledges,  have  in  a  few  cases  been  used  as 
substitutes  for  locks. 

The  usual  mode  of  moving  boats  upori  a 
canal  is  to  tow  or  draw  them  by  means  of  a 
lon'^  rope,  by  horses  driven  along  a  raised 
iowlng.palh  formed  along  one  bank  of  the 
canal.    To  save  expense,  the  older  canal 
bridges  were  made  so  small  that  it  was  neces- 
sary to  detach  the  horses  on  coming  to  them, 
and  to  get  the  boats  through  by  manual 
labour,  or  by  mere  impetus ;  but  on  the  best 
modern  canals  the  arches  are  made  large 
enough  to  include  a  towing-path  as  well  as 
a  water-way.    The  same  remark  apphes  to 
tunnels.   In  several  of  the  older  tunnels  the 
boats  were  forced  through  by  the  laborious 
and  dangerous  process  of  legging,  which  was 
performed  by  men  lymg  upon  then'  backs  on 
the  boat,  and  thrustmg  then:  feet  agamst  the 
sides  or  roof  of  the  tunnel.   In  some  cases, 
ropes  or  chams  worked  by  steam  -  engmes 
have  been  used  for  hauHng  boats  through. 
The  attempts  made  to  propel  canal-boats  by 
steam-power,  have  been  of  questionable  siic- 
cess.  Paddle-wheels  of  every  kmd  disturb  the 
water  so  much  as  to  injure  the  banks.  In 
1844  screw  propellers  were  for  the  first  time 
used  on  canals  hi  Scotland,  on  the  Umon 
Canal.    The  steamer  was  a  tug-boat,  capable 
of  drawing  eight  or  ten  heavily  laden  bai-ges  : 
it  had  two  ArQhunedean  screws  on  either  side 
of  the  bow.    A  steam  tug  was  tried  on  the 
Grand  Junction  Canal  in  1845,  provided  with 
a  submerged  propeller  invented  by  Captain 
W  H  Taylor,  differing  somewhat  from  tlie 
screw-propeller.    It  produced  scai-cely  any 
wave  when  going   fom-  miles  through  the 
water,  and  gave  promise  of  being  a  uselul 
means  of  traction  for  goods  traffic.    On  tne 
Glasgow,  Paisley,  and  Androssan  Canal  fly- 
boats  for  passengers,  di-awn  by  horses  at  a 
considerable  speed,  have  been  run  success- 
fully :  but,  amidst  conflicting  statements,  it  is 
difficult  to  decide  whether  in  any  case  the  or- 
dinary walking  pace  of  a  horse  can  be  ex- 
ceeded on  a  canal  without  a  greater  loss  ot 
power  than  would  attend  the  like  increase  ol 
speed  upon  a  railway  or  perfect  road.  From 
experiments  made  while  railways  were  yet  in 
their  infancy,  it  would  appeal-  that,  while  at  a 
very  slow  pace  heav>'  goods  may  be  conveyed 
much  more  economically  on  a  canal  than,  m 
aoy  other  way,  the  economy  turns  in  favour 


of  a  railway  where  the  velocity  exceeds  four 
mUes  per  hour,  while  at  high  velocities  the 
economy  of  the  canal  disappears  even  as 
compared  with  an  ordinary  road. 

Mr.  Watson  patented  in  1839  a  form  of 
canal  boat  which  could  be  lengthened  or 
shortened  according  to  the  length  of  the  lock 
which  it  had  to  pass  through.  It  was  divided 
into  two  or  more  separate  and  independent 
water-tight  portions,  connected  together  by 
means  of  hinges  or  couphng  links  and  bolts ; 
so  that  they  might  either  be  separated  and 
placed  side  by  side,  or  tht  ends  turned  round 
and  doubled  back  without  being  unhinged  or 

imcoupled. 

A  singular  mode  of  ascending  and  descend 
ing  canals  was  proposed  by  the  late  Mr.  Smith 
of  Deanston,  as  a  means  of  saving  expense  m 
locks  and  gates  at  changes  of  level.    He  pro- 
posed to  divide  the  canal  mto  a  senes  of 
basins,  the  water  levels  of  which  should  be 
from  12  to  18  inches  above  each  other,  ihe 
extremity  of  each  basin  is  so  contracted  as  to 
permit  only  the  free  passage  of  a  boat;  and 
at  this  spot  is  placed  a  single  gate,  hmged  to 
a  siU  across  the  bottom ;  the  head  PO^^g  at 
a  given  angle  across  the  stream,  aad  the  late- 
ral faces  pressmg  agamst  rabbits  in  the  ma- 
sonrv     Tbe  gate  is  consti-ucted  of  buoyant 
materials,  or  made  hollow  so  as  to  float  and 
be  held  up  by  the  pressm-e  of  ^e  water  in 
the  higher  level.    On  the  top  of  tbe  f  te^  a 
roUer  to  precipitate  the  passage  of  boats. 
When  Tboat  is  reqmred  to  P-s  fro-  a  higher 
to  a  lower  level,  the  bow  end,  ^^^^^ 
ai-medwith  an  hichned  Pi'oje'^t^^f '  of 
the  gate  to  as  great  a  degi-ee  as  the  depth  of 
he  Lmersion  of  the  boat,  and  as  much  wa^r 
escapes  as  can  pass  between  its  sides  and  the 
walls  oi  the  contracted  part  of  the  basm.  The 
lame  action  takes  place  in  ascen^g,  excep 
that  a  certam  additional  a^°^*/^,  P^J^ 
TTinst  be  expended  to  enable  the  boat  to 
Amount  ^difference  of  level  between  the 

^%he  canals  which  have  been  commenced 
and  completed  in  the  United  .Kingdom  -nee 

;rlwBSh:S3s,.viththenu^^^^^ 
&  shai-eholders  hi  the  Vm^net^J  ot^^, 
the  amount  and  cost  of  shares,  and  the  pnce 
on  Sie  27th  of  June,  1843.  The  Erewa.h, 
"vith  231  shai-es,  each  100/..  -tm-ned  a  d.;^ 
dend  of  40/.,  each  share  bemg  then  woitu 
ml   The  Loughborough,  -^^^^^^^ 

100/.  Shares,  «ie  -^adTMe^^^^^^^^ 
having  been  142/.  l<s.,  iiaa  m 

and  a^selhng  price  per  ^^J^jf  ,^'^,',^h5«., 
Stroudwater,  wtli  two  hundi-ed  shares  oi 
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vctomeda  dividend  of  24/,,  with  a  price  in  the 
luai-ket  of  490/.    On  the  otlier  hand,  the  50/. 
shai'es  of  the  Ciinan  were  then  selling  at  21. 
The  50/.  shai-es  of  the  North  AValsham  and 
Dillon  were  of  the  same  almost  nominal  value 
in  the  mai'ket;  and  the  shai'es  of  the  Thames 
and  Medway,  >vith  an  average  cost  of  34/.  4s.  3nf. 
were  worth  but  1/.    Of  the  cost  expended  in 
:the  consti'uction  of  the  canals  of  England, 
;  there  is  no  means  of  giviag  a  precise  account, 
but  the  following  calculstion  seems  sufficiently 
laccm-ate.    In  round  nimibers,  the  250,000 
>  shares  of  the  forty  ^irincipal  canals  averaged 
.an  expenditure  oP  100/.  per  share,  the  result 
would  be  25,003,000/.,  and  perhaps  we  may 
estimate  the  canals  of  the  United  Kingdom 
to  have  cost  35,000,000/.,  or  one-tenth  as 
:-much  a.«  the  railways  ah-eady  sanctioned. 

In  1846  a  canal  was  opened,  imder  the 
name  of  Ludmg's  Kanal,  from  Bamberg  to 
KKhleim,  in  Bavaria.    It  unites  tlie  Ehine  with 
.he  Danube;  so  that  a  vessel  could  cross 
t^m-ope  from  Eotterdam  to  the  Black  Sea; 
►imd  in  so  fai-  it  carries  out  an  idea  which 
aad  been  suggested  in  early  times  by  Chai- 
•emagne. 

One  of  the  most  interesting  featm-es  at  the 
^resent  time,  in  respect  to  canals,  is  the  pro- 
ect  for  a  ship-canal  over  the  isthmus  which 
<onnects  North  and  South  America.  A  con- 
ention  was  signed  at  Washington  in  April 
-850,  between  the  British  and  United  States 
:ovemments  ;  by  which  both  governments 
I'romise  theu-  protection,  though  no  pecuniaiy 
lupport,  to  a  company  formed  for  cutting  the 
*:Iicai-agua  ship-canal. 

There  has  also  recently  been  a  revival  of 
bae  very  ancient  plan  for  cutting  a  ship-canal 
:  arough  the  isthmus  of  Suez,  to  connect  the 
Ilediten-anean  with  the  Red  Sea. 
CANARIES.    These  islands  are  fruitful  in 
reduce.    On  an  average  of  the  last  few  years 
ley  have  produced  wheat,  maize,  barley,  mil- 
4,  and  rye,  170,000  quarters ;  wine,  54,000 
ipes ;  barilla,  300,000  qumtals ;  and  potatoes 
X),000  barrels.    The  chief  foreign  trade  is 
ith  England,  the  United  States,  and  Ham- 
rrg :  there  is  also  an  active  trade  between 
le  islands.    The  number  of  foreign  vessels 
hich  visit  the  islands  annually  is  about  120 
he  pnncipal  ports  are  Santa- Cruz  and  Oro- 
va  in  Teneriife,  and  Pahnas  m  Gran-Canaria. 
he  exports  consist  of  wine,  fruits,  com,  ba- 
11a,  honey,  orchdla,  moss,  fish,  cochineal, 
w  silk   &c.;  the  imports  are  wooUen  and 
tton  cloths,  hnen,  silks,  colonial  produce 
TOdy,  paper,  oil,  glass,  hardware,  &c.  There 
e  important  fisheries  along  the  coast  of 
nca. 

The  exports  of  BriUsh  and  Irish  ,  manufac- 


514 


tm-es  to  the  Canaries  have  varied,  during  the 
last  twenty  yoai-s,  from  20,000/.  to  60,000/.  per 
annum.    In  1848  they  were  45,832/. 

In  the  chief  island,  Tenerifie,  the  quantity 
of  wine  annually  made  amounts  to  3,000,000 
gallons ;  the  best  sort,  called  Vidonia,  which 
resembles  Madeka,  is  exported  to  England. 
Coffee  has  been  cultivated  mth  success ;  iron 
ore  is  found,  and  sulphur  abounds  on  the 
Peali  of  Teyde.  Linen  and  woollen  stuffs  are 
manufactured  by  each  family  generally  for  its 
own  use.  Some  silk  stuffs,  earthenware,  soap, 
vermiceUi,  leather,  brandy,  ropes  from  the 
agave,  hats,  baskets,  and  mats  of  palm  leaves, 
are  the  other  chief  articles  of  .-manufacture. 

CANDELA'BRUM,  was  an  article  of  fur- 
niture used  by  the  Romans  both  in  thek  pub- 
he  edifices  and  private  dweUings.  The  can- 
delabra used  m  pubhc  edifices  were  usually  of 
a  greater  size  than  those  for  private  dwelUngs, 
and  were  made  with  a  lai-ge  cup  at  the  top°to 
receive  a  lamp  or  sufficient  unctuous  material 
to  feed  a  large  flame. 

In  the  Townley  collection,  m  the  British 
Museum,  there  are  several  bronze  candelabra 
from  12  inches  m  height  to  upwai-ds  of  5  feet, 
and  of  vaiious  patterns.  They  are  mostly  flat 
on  the  top,  although  some  are  formed  ynih  a 
cup-Uke  top,  as  if  for  a  lai-ge  flame.  One  has 
a  spike  to  receive  a  clay  lamp,  with  a  hole  in 
the  centre.  Two  exquisite  works  of  candela- 
bra, carved  m  marble,  are-  preserved  in  the 
Radchffe  Library,  Oxford. 

CANDIA.    This  once-celebrated  island  is 
still  rich  in  produce,  though  fallen  from  its 
high  position.    It  contams  extensive  woods, 
pastm-es,  and  meadows  ;  and  produces  corn, 
wme,  oil,  opium,  hquorice,  flax,  cotton,  silk, 
carobs,   oranges,  lemons,  dates,  and  other 
southern  produce.    Besides  the  common  do- 
mestic animals,  game,  wild  sheep,  chamois, 
goats,  bees,  and  fish  ai-e  very  numerous  and 
abundant.    About  600,000  sheep  and  goats 
are  fed  on  the   mountams;   their  wool  is 
coarse,  then'  milk  is  made  into  cheese  There 
are  m  the  island  about  50,000  horned  cattle, 
which  ai-e  used  chiefly  for  ploughing:  the 
milk  of  cows  is  not  used,  there  being  a  preiu- 
chce  against  it.    The  habitations  of  the  pea- 
santry are  mde  in  the  extreme,  and  their 
clothmg  consists  of  coarse  cottons,  hnens  or 
wooUens   manufactured  by  each  household, 
ihe  chief  manufacture  is  soap,  which  is  hishlv 
esteemed  aU  through  the  Levant.    The  prin- 
cipal exports  are  oil  and  soap;  the  imiorts 
are  some  Bntish  and  Austiian  manufactured 

IvPrl''   r'?""'^''  produce  and  corn. 

Every  article  produced  on  the  island  pays 
one-seventh  to  the  government.  In  lieu  o?a 
tax  on  silk,  the  mulberry  trees  are  rated. 
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CANDLES  AND  CANDLESTICKS.  Can- 
dles ai-e  commonly  made  of  tallow  ;  but  wax, 
spermaceti,  stearine,  palm  oil,  and  other  ma- 
terials ai-e  also  employed.  A  wick,  mostly 
formed  of  cotton  fibres,  passes  through  the 
candle.  The  action  of  this  wick  is  merely 
mechanical,  serving  in  the  first  instance  by 
the  heat  given  out  during  its  combustion  to 
fuse  that  portion  of  the  tallow  or  wax  to  which 
it  is  more  nearly  applied,  and  then  to  take  up 
through  its  fibres  the  fluid  matter,  which  is 
thus  prepared  by  minute  division  for  decom- 
position and  combustion.  In  order  to  ensm-e 
the  proper  hurning  of  the  candle,  the  wick 
requires  to  bear  a  given  relation  to  the  thick- 
ness of  the  candle. 

There  are  two  ways  of  making  candles,  which 
are  distinguished  as  dipped  or  mould  candles, 
according  to  the  method  employed.  Dipped 
candles  are  made  as  follows  : — Wicks  made  of 
spun  cotton  are  selected  of  a  size  proper  for 
the  intended  diameter  of  the  candle,  and  ai'e 
cut  into  the  requisite  lengths  by  a  simple  and 
convenient  machine,  being  first  doubled  and 
twisted  so  as  to  leave  a  loop  at  one  end.  Into 
this  loop  a  smooth  cylindrical  stick  half  an 
inch  in  diameter  and  about  three  feet  long  is 
inserted,  and  several  of  the  cottons  or  wicks, 
being  so  treated  and  disposed  at  regular  inter- 
vals on  the  stick,  are  ready  to  receive  then- 
external  coating  of  tallow.  The  number  of 
cottons  ranged  upon  each  stick  varies  accord- 
ing to  the  size  of  tlie  candles  to  he  made.  The 
tallow,  being  previously  melted  and  strained, 
is  placed  in  a  land  of  trough,  into  which  the 
wicks  are  dipped  three  times  for  the  first '  lay ;' 
after  being  kept  a  short  time  over  the  trough 
for  the  wicks  to  drain,  the  sticks  are  placed  on 
a  rack  from  which  the  candles  hang  freely, 
and  are  thus  allowed  to  harden.  The  same 
process  is  repeated  a  second  and  a  thii-d  time 
and  oftener,  according  to  the  required  weight 
of  the  candles.  Where  lai-ge  quantities  are  to 
be  made,  several  sticks  are  placed  together  in 
a  kind  of  frame,  and  are  lowered  into  the 
melted  tallow  and  raised  again  by  machinery, 
a  counter-weight  being  used  in  order  to  indi- 
cate when  the  wicks  have  taken  up  the  re- 
quired quantity  of  tallow. 

Mould  candles  are  made  in  cylindrical 
moulds  of  pewter,  one  end  of  which  is  smaller 
than  the  other  to  allow  of  the  easy  removal 
of  the  candles. 

From  10  to  IC  of  these  moulds  are  placed 
together  in  a  wooden  frame,  so  that  their 
larger  ends  terminate  in  a  kind  of  trough 
common  to  the  whole  ;  the  wicks  are  insertec 
and  kept  firmly  in  their  proper  places  in  the 
centre  of  eacli  cylinder  by  strong  wires.  The 
frame  being  then  placed  with  the  trough  up- 


permost, the  moulds  are  filled  witli  melted 
tallow  and  are  placed  in  the  air  to  cool,  after 
wliich  tlie  wires  by  wliich  the  wcks  ai-e  fixed 
are  withdrawn,  the  superfluous  tallow  is  re- 
moved from  the  trough,  and  the  candles  are 
pulled  out  of  the  moulds. 

The  process  used  in  making  wax  candles  is 
different.  The  wicks  being  cut  and  twisted 
in  the  manner  above  described,  a  set  of  them 
is  suspended  over  a  hasin  of  melted  wax, 
which  is  taken  up  by  a  large  ladle  and  pom-ed 
from  time  to  time  on  tbe  tops  of  the  wicks, 
and  tlie  melted  wax  rimning  downwai-ds  ad- 
heres to  and  covers  the  wicka  throughout  their 
length.  This  is  repeated  uutil  a  sufficient 
weight  of  wax  has  heen  gathered  upon  each. 
After  the  candles  are  sufficiently  cooled,  they 
are  rolled  upon  a  smooth  table  in  order  to 
give  them  a  perfectly  cylmdrical  form,  and 
they  ai-e  then  poHshed. 

The  candle  manufactm-e  is  distinguished  ^ 
by  many  interesting  features.    In  most  cases 
the  processes  are  httle  other  than  of  a  handi- 
craft character ;  but  in  large  establishments 
machinery  is  more  and  more  introduced.  At 
the  great  soap  and  candle  works  in  London, 
and  at  other  estabhshments  of  magnitude 
elsewhere,  store  or  dip  candles  are  made  by 
dipping  as  at  other  places;  but  a  greater 
number  are  dipped  at  one  time.    Twenty  to 
twenty-four  candles,  for  instance,  are  hung  on 
one  broach  or  stick ;  thu-ty  broaches  are  ranged 
side  by  side  to  form  a  frame ;  and  thu-ty  six 
frames  are  suspended  from  a  machine  which  m 
is  capable  of  being  brought  over  the  vat  of  4 
melted  taUow.    There  may  thus  be  twenty  to  | 
five  and  twenty  thousand  candle  wicks  sus-  J 
pended  from  one  machine,  and  all  the  candles^ 
made  by  one  man  and  a  boy  in  less  than  afl 

day.  ■ 
At  several  of  the  larger  and  more  impor-lj 
tant  establishments,  a  beautiful  machine  is 
now  employed  for  making  mould  candles.  The  ^ 
wick  is  wound  on  a  reel  in  lengths  of  100  feet,  { 
of  which  there  are  as  many  as  there  are 
motdds.  In  a  kind  of  frame  are  enclosed  a 
certain  number  of  moulds,  with  a  reel  of 
cotton  attached  to  each.  A  portion  of  cotton 
is  unwound  from  each  wheel,  and  made  to  jmss 
through  a  mould,  the  lower  end  of  which  is 
only  large  enough  to  admit  of  tine  passai:(^  of 
the  wick.  The  frames  are  then  so  arran  o  1 
tliat  the  melted  tallow  can  be  made  to  lloj 
into  them ;  and  when  the  tallow  has  sohdified, 
the  frames  are  laid  on  their  side,  and  by  » 
beautiful  adaptation  of  mechanism,  the  candles 
are  forced  out  of  the  moulds,  and  thrown  on 
a  table  in  parallel  lines  ;  after  which  the  wicKS 
are  cut  to  a  proper  length. 
The  novelties  in  (ho manufacture  of  candies, 
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and  in  candlestioks  adapted  to  them,  have 
been  very  numerous  within  the  last  few  years. 
Patents  have  been  obtained  for  candles  made 
of  palm  oil,  which  is  soUd  in  our  cUmate, 
though  hquid  in  Africa.  Stearine  and  mai-ga- 
rine  are  also  employed  for  this  purpose. 
Palmer's  candles  are  distinguished  chiefly  by 
the  use  of  a  wick  which,  bending  out  to  the 
hottest  pai-tof  the  flame  as  it  burns,  consumes 
without  the  necessity  of  snuffing.  But  the 
chief  feature  in  Palmer's  patents  is  the  use  of 
a  candlestick  which  maintains  the  candle  al- 
ways at  the  same  height;  there  is  a  spring 
beneath  the  caiicQe,  which  presses  it  upwards 
ivith  such  force,  that  the  top  of  the  candle  is 
always  maintained  on  a  level  with  the  top  of 
the  candlestick,  the  wick  alone  proti-uding. 
The  construction  of  candles  with  wicks  so  con 
trived  as  to  require  no  snuffing,  has  often  en- 
gaged the  ingenuity  of  practical  men ;  but  in 
most  cases  the  attempts  have  failed.  A  Idnd 
of  candle  lamp  was  inti'oduced  a  few  years 
ago,  in  which  solid  tallow  is  placed  within  a 
lamp,  and  melted  as  it  is  required  for  biu^ning. 

One  of  the  patents  obtained  by  Mr.  Palmer 
in  1849,  relates  to  several  improvements  in 
the  manufacture  of  wicks  for  candles.  The 
first  is  the  formation  of  helical  or  spiral  wicks, 
consisting  of  a  number  of  strands  bound  to- 
gether by  cross  gymp  ;  with  one  strand  stiflfer 
than  the  rest,  to  retain  the  wick  in  its  proper 
position.  The  second  form  consists  of  cotton 
cord,  twisted  hai'd  and  firm.  The  third  is  the 
formation  of  wicks  plaited  on  a  wire,  which 
wire  is  afterwards  ■withdrawn  to  leave  a  space 
for  capillaiy  action  of  the  melted  taUow.  The 
fourth  is  for  coating  one  of  the  strands  of  a 
■wick  in  a  metalUc  envelope,  by  dipping  it  in 
melted  bismuth. 

Mr.  Maudslay  patented  a  remarkable  ma- 
chine in  1 847,  for  making  candles  by  a  sort  of 
tube-drawing  process,  something  akin  to  the 
Italian  mode  of  making  maccaroni.  The  tal- 
low or  composition  is  brought  to  a  soft  warm 
paste-like  state,  and  in  that  state  is  forced 
through  a  tube  kept  cold  by  immersion  in  wa- 
ter; it  gradually  solidifies  during  its  passage 
through  the  tube  (which  is  of  considerable 
length,  and  is  coiled  roimd  a  circular  vessel), 
and  is  discharged  into  water,  where  it  at  once 
assumes  a  sohd  form.  At  one  particular  point 
before  the  tallow  has  solidified,  an  end  of  cot- 
ton wick  is  introduced  into  the  tube,  and  is 
drawn  m  and  en-veloped  by  the  tallow  as  it 
passes.  The  theoiy  of  the  machine  is  such 
that  it  covdd  produce  an  endless  candle,  which 
may  be  cut  by  simple  machinery  to  any  given 
length.  The  machine  is  remarkably  novel  and 
ingenious  in  its  arrangements. 

The  Patent  Candle  Company's  works  at 


Vauxhall  and  Battersea  are  interesting,  as 
showing  the  application  of  cViemistry  and  of 
mechanism  on  a  large  scale  to  tliis  manufac- 
ture. Besides  the  steam-engines  and  liydraulic 
presses,  700  men  ai-e  employed,  and  4,000 
tons  of  palm  and  cocoa-nut  oil  are  used  per 
annum.  The  cocoa-nut  oil  is  chiefly  procured 
from  Ceylon,  but  the  palm-oil  (which  is  the 
chief  ingredient  in  the  patent  candles)  from 
Africa.  The  palm-oil  reaches  this  country  in 
a  semi-solid  state.  It  is  first  hquified  by  pass- 
ing a  steam-pipe  through  it,  then  converted 
by  chemical  processes  into  a  colourless  con- 
crete mass ;  then  cut  by  a  rotatory  machine 
into  shces,  which  are  placed  one  upon  another, 
with  cocoa-fibre  mats  between  them,  and  u'on 
plates  between  the  mats.  These  bundles  ai-e 
taljen  to  a  room  where  are  forty-two  powerful 
hydraulic  presses,  worked  by  steam  power; 
and  this  immense  pressure  is  apphed,  first 
cold  and  then  hot,  to  force  out  the  oleic  acid 
from  the  palm-oil,  leaving  the  solid  stearine 
behind.  This  stearine,  after  being  again  Uque- 
fied,  is  in  a  fit  state  for  use  in  making  candles, 
which  is  effected  by  the  patent  moulding  ma- 
chine. The  company  spin  their  own  wicks 
(29  miles  of  which  form  the  preliminary 
"cottoning"  of  one  machine),  and  conduct 
several  other  subsidiaiy  ai-rangements  on  a 
large  scale,  involving  the  combustion  of  160 
tons  of  coals  per  week. 

There  are  many  cvu-ious  little  pieces  of 
mechanism,  patented  \vithin  the  last  few  years, 
ha\dng  for  their  principal  object  the  mode  of 
adjusting  candles  in  candlesticks.  One  con- 
sists of  a  candle  shade  constructed  in  a 
circular  ring,  which  ring  is  suspended  from  a 
conical  cap  resting  on  the  top  of  the  candle ; 
as  the  candle  burns  this  cap  sinks  -^vith 
it,  and  by  that  means,  the  shade  main- 
tains a  constant  level  relatively  to  the  flame 
of  the  candle.  Another  Mttle  piece  of  appa- 
ratus consists  of  a  wire-frame  for  supporting 
a  shade,  and  which  is  itself  suppoiied  by 
having  a  sort  of  circular  spring  hoop,  which 
clasps  the  candle.  Many  varieties  of  wedges 
and  springs  have  been  devised  for  fixing 
candles  into  the  candlesticks.  An  ingenious 
self-acting  extinguisher  for  candles  was  in- 
vented a  few  years  ago,  but  we  believe  not 
patented.  A  steel  spring  clasps  the  candle 
fiiTuly  ■within  its  jaws  :  and  the  extingitisher 
is  hinged  to  the  handle  of  this  spi-ing  by  a 
bent  arm.  A  Avire  projects  from  the  arm  of 
the  extinguisher,  and  thrusts  into  the  solid 
part  of  the  tallow  of  the  candle.  "When  the 
candle  has  bm-ned  down  so  as  to  soften  the 
tallow  around  the  wire,  the  latter  slips 
aside  by  being  no  longer  ablo  to  maintain 
its  position  ;    and  tho    e.xtinguishcr  falls 
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over  tlie  flame  of  the  oanclle.  By  adjusting 
the  wire  to  any  particular  distance  below  the 
^vick,  tlie  candle  can  he  extinguished  after 
any  given  amount  of  time. 

Among  the  almost  endless  variety  of  new 
candlesticks  is  one  patented  in  1849  by  Mr. 
Sturges  of  Birmingham.  Where  the  general 
character  and  pattern  of  a  candlestick  are 
such  as  ill  fit  it  to  he  finished  in  a  lathe,  Mr. 
Sturges  proposed  to  cast  it  with  melted  metal 
in  moulds,  which  moulds  are  kept  slowly  rota- 
ting during  the  casting. 

The  export  of  candles  for  the  first  nine 
months  of  1850  amounted  to  2,033,280  lbs. 
CANE.  [Calamus.] 
CA'NNABIS.  [Hemp.] 
CANNON.  The  invention  of  cannon  is  no- 
ticed under  Artillery,  and  matters  relating 
to  their  use  under  Gunnery.  Cannon  are  not 
cast  hollow,  it  being  found  that  if  so  cast  they 
would  not,  owing  to  the  irregular  cooling  of 
the  metal,  be  equally  strong  in  every  part. 
Being  cast  solid,  the  outside  cools  first,  with 
a  close  sound  grain,  and  all  the  porous  or 
spongy  parts  of  the  metal  are  found  in  the 
centre.  This  is  subsectuently  turned  or  bored 
out  in  an  engine-lathe,  which  leaves  the  inner 
surface  perfectly  true,  and  the  bore  of  the  re- 
quisite diameter. 

Mr.  Maudslay  has  recently  proposed  to  the 
government  the  use  of  cannon  having  a  pecu- 
har  form  of  breech.  Under  ordinary  circum- 
stances, cannon  are  loaded,  and  sponged  after 
firing,  at  the  mouth ;  but  it  has  long  been 
felt  "that  if  these  operations  could  be  per- 
formed at  or  near  the  remote  end  of  the  can- 
non, the  change  would  be  accompanied  by 
greater  rapidity  of  firing,  less  exposiu-e  to  the 
enemy,  and  a  diminution  in  the  ntimber  of 
hands  employed.  According  to  Mr.  Mauds- 
lay's  plan,  the  cannon  is  bored  quite  through; 
but  a  moveable  breech  is  provided,  which  is 
fixed  after  the  cannon  is  loaded,  but  is  re- 
moved for  the  sponging  and  re-loading.  A 
lever,  rack,  and  pinion  are  provided  for  fixing 
and  imfixing  the  moveable  breech. 

CA-NOPUS  is  the  name  of  an  Egyptian  jar 
of  a  big-bellied  fom,  Avith  a  cover  or  top  repre- 
senting a  human  head  or  that  of  some  animal. 
These  vessels  are  generally  made  of  baked 
earth,  sometimes  of  alabaster,  and  even  of 
green  basalt.  Some  have  hieroglyphics  on 
them,  and  are  painted  and  glazed.  Bodies  of 
sacred  animals  are  sometimes  found  in  these 
vessels.  Earthen  jars  of  this  form  seem  to 
have  been  used  for  keeping  water  cool,  as  they 
still  are  in  Egypt.  _ 
■  CANOPY,  the  covering  over  a  niche  used  m 
Gothic  architecture.  They  are  usually  elabo- 
rately carved,  being  intended  not  merely  as  a 


covering,  but  also  as  a  mark  of  distinction. 
The  various  Gothic  edifices  in  Englandpresent 
numerous  examples  of  canopies  ;  of  which 
Henry  the  Seventh's  chapel  at  Westminster 
Abbey  is  perhaps  one  of  the  most  striking. 

CANTAL,  one  of  the  southern  departments 
of  France,  is  rich  in  pastures.  The  number 
of  horned  cattle  reared  for  exportation  and  for 
the  purpose  of  maldng  butter  and  cheese  is 
immense.  As  much  as  50,000  quintals  of 
cheese  is  annually  made.  In  mineral  wealth 
the  department  is  also  rich ;  copper,  iron, 
lead,  sulphm-,  alum,  antimony,  coal,  limestone, 
slate,  granite,  &c.,  are  found,  but  the  only 
mme  worked  is  one  of  coal.  The  manufac- 
turing industiy  of  the  department  is  of  httle 
importance  ;  it  is  confined  to  the  maMng  of 
lace,  copper  vessels,  coarse  stufis,  glue,  and 
leather.  At  the  end  of  autumn  many  of  the 
popiilation  emigrate  to  Paris  and  other  parts 
of  France,  where  they  find  employment  as 
porters,  water-carriers,  tmkers,  and  handi- 
craftsmen, returning  home  in  the  spring  of 
the  following  year,  or  in  some  instances  after 
an  interval  of  several  years,  for  the  iaha,bitants 
are  strongly  att  ched  to  then-  poor,  wild,  hut 
highly  pictm-esque  country. 

CANTEEN,  a  smaU  wooden  vessel  capable 
of  containing  three  pints,  which  is  carried  by 
each  soldier  on  the  march  on  foreign  service 
or  in  the  field.  The  use  of  them  has  been 
for  some  time  general  in  the  British  army. 
Another  kind  of  canteen  is  a  square  box  fitted 
up  with  compai-tments,  in  which  ofiicers  on 
foreign  service  pack  a  variety  of  articles. 

CA'NTHAKIS,  or  Spanish  Fly,  is  largely 
imported  for  medical  use,  on  account  of  a 
piuigent  volatile  pi-mciple  contained  in  the 
insect.  The  insects  are  killed  in  Annegar, 
dried  on  hm'dles,  and  packed  for  use.  Though 
bearing  the  name  of  Spanish  Bhstering  Flies, 
the  greatest  quantity'  is  obtained  from  St.  Pe- 
tersbui-g  ;  and  the  Eussian  insects  are  supe- 
rior to  those  from  Sicily  or  France.  When 
good,  they  are  of  a  shming  yello^rish  green 
colour  ;  the  odour  is  strong  and  disagreeable ; 
and  the  taste  acrid  and  caustic. 

The  active  prmciple  of  these  insects  is  a 
white  substance,  which  may  be  obtained  in 
the  form  of  small  crystalhne  plates.  To  this 
principle  the  name  of  cantliaridin  has  been 
given.  Canthiu-idin  maybe  extracted  in  va- 
rious ways.  It  is  so  powerful,  that  one-hun- 
dredth part  of  a  grain  applied  to  the  skin  will 
excite  vesication. 

CANTILEVEK,  or  bracket,  a  projecting 
piece  of  wood,  stone,  or  iron,  which  supports 
a  cornice,  balcony,  &c. 

CANTON.  The  trading  andmanufactunng 
features  of  this  city  are  highly  interesting. 
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TThe  shops  are  commonly  quite  open  toTvards 
tihe  street,  that  is,  those  appropriated  to  Chi- 
;  mese  customers ;  for  the  lew  streets  devoted 
!  :  to  Em-opean  ti-ade  ai-e  rather  on  a  different 
!  vplan,  the  shops  being  of  a  closer  structm-e, 
.and  less  exposed  to  external  observation.  The 
I  ^several  streets  are  commonly  devoted  to  cUs- 
I  titinct  trades.    By  the  side  of  each  shop  is  sus- 
j  rpended  from  on  high  a  huge  ornamental  tab- 
!  ilet  of  wood,  varnished  ard  gilded,  on  which 
iare  described  the  pai-ticulai-  calling  of  the  te- 
imont  and  the  goods  in  which  he  deals.  Some 
of  the  shops,  which  are  pretty  richly  supphed, 
..are  much  exposed  towards  the  sti-eet ;  but  the 
-inhabitants  of  each  division  generally  com- 
bine into  a  system  of  watch  and  ward  for  eom- 

■  mon  protection,  and  during  the  night  tlie 
-istreets  are  closed  at  each  end  by  doors,  which 

■  are  guarded  by  the  regular  poUce. 

:  No  mconsiderable  part  of  tlie  population 
1  iilives  upon  the  river,  in  the  junks,  barges,  and 
vsmall  boats.  The  space  opposite  to  Canton 
aand  its  suburbs  resembles  a  floating  city.  By 
I'far  the  largest  part  consists  of  boats  which  are 
.'generally  not  more  than  10  or  1 2  feet  long, 
:>about  6  broad,  and  so  low  that  a  person  can 
^scarcely  stand  up  in  them.    Their  covering 

■  consists  of  a  bamboo  or  mat  tilt,  shaped  like 
'  '(that  of  a  waggon,  which  is  very  light,  and 

-serves  tolerably  as  a  defence  against  the  wea- 
Ither.    Whole  families  hve  in  these  boats,  and 
I   are  considered  as  a  distract  part  of  the  popu- 
I   lation,  being  under  a  separate  regulation,  and 
not  allowed  to  intermarry  with  those  on 

-  shore. 

!The  whole  frontage  of  the  buildings  in 
which  foreigners  of  all  nations  ai'e  shut  up 
••together  for  the  prosecution  of  their  trading 
'!  business  at  Canton  does  not  exceed  between 
-seven  and  eight  huudi-ed  feet.  Each  front,  of 
iwhich  there  are  about  thirteen,  extends  back- 
pwards  a  hundred  and  thirty  yards  into  a  long 
I  nan-ow  lane,  on  each  side  of  which,  as  well 
j  as  over  arches  that  cross  it,  are  the  confined 
abodes  of  the  Enghsh,  French,  Dutch,  Ameri- 
cans, Parsees,  and  others. 

The  European  factories  are  called  by  the 
'  Chinese  Honys,  this  word  hong  being  always 
used  by  them  to  denote  a  commercial  esta- 
"bhshment  or  warehouse.  Near  the  factories 
are  the  warehouses  of  the  several  Hong  mer- 
chants, aU  of  them  communicating  with  tlie 
nver  by  wooden  stairs,  from  which  the  tea 
:  and  other  goods  are  shipped.  The  shops,  in- 
■stead  of  being  set  out  wth  the  showy  and 

-  sometimes  expensive  front  of  an  English  or 
French  shop,  are  closed  in  by  gloomy  black 

■•I  shutters,  and  very  ill  lit  by  a  small  sky-light, 
•  1  or  rather  a  hole  in  the  roof. 

Canton  is  one  of  the  five  porta  of  China,  at 


which,  according  to  the  treaty  with  the  Chinese 
of  August  29,  1842,  British  subjects  are  per- 
mitted to  trade.  The  principal  stipulations  in 
that  treaty  have  since  been  very  fully  carried 
into  effect,  under  a  series  of  general  regula- 
tions, subject  to  occasional  interruptions. 

By  far  the  largest  article  of  export  from 
Canton  is  tea.  The  other  chief  exports  consist 
of  silver,  silks,  and  china-ware.  Exports  have 
frequently  exceeded  4,000,000/.  annually.  The 
imports  consist  of  woollen  goods,  cotton,  cot- 
ton-yarn, long  cloths,  and  various  other  articles 
of  British  manufacture. 

Canton  has  few  native  manufactures  or  pro- 
ducts suitable  for  deposit  in  the  Great  Exhibi- 
tion of  1851  ;  but  its  merchants  have  contri- 
buted towards  the  subscribed  funds. 

CANVAS.  As  exemplifications  of  hempen 
canvas,  we  cannot  do  better  than  refer  to  those 
important  uses  of  it  described  under  Flooe- 
Cloth  Manupactuee  ;  and  Sail-Making. 

CAOUTCHOUC.  This  remarkable  sub- 
stance is  produced  by  the  Siphonia  elastica, 
the  Ficus  elastica,  the  Urceola  elastica,  and 
many  other  American  and  Asiatic  plants.  It 
is  often' termed  India  rubber,  from  its  use  in 
removing  pencil  traces  from  paper.  It  was  in 
the  year  1735  that  this  substance  was  first  dis- 
covered by  De  La  Condamine  to  be  the  inspis- 
sated juice  of  a  tree.  In  a  pm'e  state,  it  is  in- 
sipid and  scentless,  white,  extremely  elastic, 
inflammable,  not  altered  by  exposure  to  the 
air,  insoluble  in  water  and  in  alcohol,  soluble 
in  fether  and  in  the  essential  oils,  acted  upon 
by  alkalies,  and  decomposed  by  concentrated 
sulphuric  and  nitric  acids. 

In  order  to  obtain  caoutchouc,  the  trees 
which  produce  it  are  pierced  in  the  rainy  sea- 
son, upon  which  a  thick  juice  of  a  yellowish 
white  colom'  exudes,  which  becomes  darker  by 
exposure  to  the  air.  If  this  juice  be  kept  in 
weU-corked  bottles,  it  may  be  preserved  for 
some  time  without  undergoing  much  change, 
and  it  has  been  imported  in  this  state  ;  but, 
however  perfectly  the  atmosphere  may  be  ex- 
cluded, it  mil  ultimately  soUdify.  Heat  coa- 
gulates the  juice  and  separates  the  caoutchouc : 
alcohol  and  acids  produce  the  same  effect.  If 
exposed  to  the  air  in  thin  films,  it  soon  dries, 
losing  from  one-third  to  one-half  of  its  weight: 
and  leaving  caoutchouc  of  the  usual  appear- 
ance. By  the  natives  of  South  America  it  is 
apphed  in  successive  coats  to  the  sm-face  of 
clay  models  of  bottles  and  of  animals,  and 
dried  over  fires,  the  smoke  of  which  communi- 
cates to  it  a  dark  colour.  While  tlio  caoutchouc 
is  still  soft,  various  lines  are  drawn  upon  it 
with  a  bliuit  tool,  which  remain  permanently 
impressed.  When  the  whole  has  become  dry,  the 
clay  is  crushed  and  shaken  out  of  the  bottles. 
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The  import  of  caoutchouc  in  1849  amounted 
to  5328  cwts.,  and  in  the  first  nine  months  of 
1850  to  4899  cwts. 

The  varied  useful  pui-poses  to  which  this 
singula!'  substance  is  apphed  are  noticed  under 
India  Rubbee  Manotactuees. 

CAPE  OF  GOOD  HOPE.  This  colony 
■\vill  probably  play  an  important  part  in  the 
future  industrial  history  of  nations.  The  im- 
migrants have  yet  been  too  few  to  place  the 
colony  in  a  high  position  ;  but  Cape  Town, 
Graham  Town,  Port  Elizabeth,  &c.,  are  rapidly 
growing  in  commercial  importance,  and  the 
inner  country  is  year  by  year  producing  more 
and  more  of  the  raw  materials  of  manufactm-e. 

The  exports  of  British  and  Irish  produce 
and  manufactures  to  the  Cape  of  Good  Hope 
at  several  periods  five  years  apart,  were  as 
follow : — 

1830  . .  &  330.036 
1835  . .  326,921 
1840  . .  417,091 
1845  . .  648,749 
In  1848  they  amounted  to  645,718L ;  but  in 
1849  they  lessened  to  520,896?. 

During  the  fii-st  seven  months  of  1850, 
296  vessels  arrived  at  the  Cape  with  cargoes  ; 
against  275  in  the  same  period  of  1845.  Port 
Ehzabeth  (Algoa  Bay)  exported  produce  to 
the  value  of  80,000?.  during  tliree  months  only 
of  1850 ;  the  exports  uicluded  1,167,273  lbs. 
of  wool,  and  228,335  lbs.  of  gum.  Graham's 
.  Town  is  also  rapidly  rising  as  a  place  of  ex- 
port. J  -1  * 
A  sub-committee  is  arranging  the  details  ot 
a  transmission  of  South  African  produce,  to 
the  Great  Exhibition  of  1851. 

CAPE  VERDE.    The  Cape' Verde  Islands 
are  rich  in  plants.    Maize  and  rice,  tlie  chief 
food  of  the  people,  oranges,  melons,  pomegi-a- 
nates,  bananas,  lemons,  figs,  guavas.  ai-e  the 
chief  products.    The  i 
quality.    Sweet  potatoes  are  gi-own ;  the  sugar 
cane  and  the  vine  are  cultivated,  but  it  is  pro- 
hibited to  make  wine.    The  palm,  tamannd, 
and  adansonia  are  the  principal  trees.  Tui'tles 
are  abundant  in  the  neighbouring  seas,  bait 
is  made  from  sea  water  by  solar  evaporation, 
and  is  an  important  article  of  export  to  Ame- 
rica and  the  coast  of  Africa.    OrciiUa  is 
gathered  for  the  govei-nmeilt.    Besides  salt 
and  the  products  above  named,  the  P^'^^^P'^J 
exports  are  goat  skins  and  asses  to  the  West 
Indies.  ~ 

The  exports  from  this  country  to  the  Cape 
Verde  Islands  aro  but  smaU':  seldom  above 
2000/.  per  annum ;  in  1848  they  were  however 
3  324/. 

'  C-VPERS  ai-e  the'  flbwei'-bull^  of  a  plant 
which  gi-ows  n£ttitfally  upon  rocks  and'  rtibis 


all  over  the  south  of  France  and  Italy,  render- 
ing them  inconceivably  gay  with  its  large  white 
blossoms,  from  the  centre  of  each  of  which 
there  springs  a  long  tassel  of  deep  lilac  sta- 
mens. The  quality  depends  exclusively  ui>on 
the  age  at  which  they  are  gathered,  the  smal- 
lest and  youngest  being  the  dearest  and  most 
dehcate,  and  the  largest  and  oldest  the  coarsest 
and  cheapest.  On  an  average  each  plant  of 
the  Caper-bush  gives  a  pound  of  buds.  The 
consumption  of  capers  in  this  country  is  in  • 
considerable. 

CAPILLARY   ATTRACTION   and  RE- 
PULSION.   If  a  tube  of  very  small  diameter 
be  plunged  into  a  fluid,  the  fluid  in  the  tube 
either  rises  above  or  sinks  below  the  level  of 
that  on  the  exterior,  and  at  the  same  time  is 
shghtly  curved  at  its  upper  sm-face.   In  cases 
where  the  fluid  stands  higher  mthin  the  tube 
than  without,  as  is  the  case  with  water  and 
glass,  its  upper  sm-face  is  always  concave ;  but 
when  the  fluid  is  lower  withui  the  tube,  as 
with  mercm-y  and  glass,  it  is  convex.  These 
phenomena  ai-e  the  results  of  what  are  termed 
capillary  attraction  and  repulsion. 

The  laws  according  to  which  a  fluid  thus 
rises  or  faEs  are  as  foUow  :— 1.  When  a  tube 
of  dry  glass  is  plunged  ui  a  vessel  of  water, 
the  attraction  of  the  glass  does  not  extend  be- 
yond the  depth  of  the  very  thin  fibn  of  water 
which  would  adhere  to  the  mterior  surface  li 
the  tube  were  drawn  out.   2.  If  the  tube  pre- 
viously moistened  by  such  fihn  were  plunged 
in  water,  the  rise  would  be  much  less  than  m 
the  other  case ;  and,  whatever  be  the  substance 
of  the  tube  so  moistened,  the  elevation  of  the 
water  in  it  is  found  to  be  the  same.    3.  W  hen 
cylindi-ical  tubes  of  difi-erent  diameters  are 
compared,  the  elevation  is  inversely  propor- 
tho  diameter.    4.  If  the  interior  of 


tional  to  k,^-^  ^   .  , 

„v«  +hA  the  tube  be  conical,  the  elevation  or  depression 

betlie  same  as  in  a  ^.Tlmdrica  tub«  «f 
cUameter.    5.  If  the  tube  be  double  (one  tube 
Sn  another),  the  fluid  rises  to  ^e  same 
hei-ht  in  the  mterval  between  the  two  tubes, 
asTwould  do  in  a  tube  with  that  interv^a^^  or 
its  radius.     6.  Between  two  parallel  pi at^ 
immersed  at  a  very  small  mten-al,  the  flma 
risS  as  hi^h  as  in  a  tube  with  that  mten-al 
foi- its  radius.  7.  Between  two  pl«t- verticraiy 
Tolaced,  but  inclined  at  aveiy  small  angle  (hke 
riouble  screen  nearly  closed),  the  flmd  ns  s 
liigher  and  higher  as  we  proceed  towards  l  e 
upright  line  of  junction  ;  and  the  ciin  e  of  the 
unner  sui-faco  of  the  fluid  is  an  InTerbola. 

example  of  capillar,'  action  exeniph  _ 
fying  itself  in  eveiy-day  processes  we  niay 
mention  thc^ick  of  a  candle  or  lamp.mwhich 
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oU  or  melted  taUow  rises  solely  by  vktue  of 
this  power.  , 

CAPITAL  is  a  term  used  m  commerce  to 
express  the  stock  of  the  merchant,  manufac- 
turer, or  ti-ader,  used  in  cariying  on  his  busi- 
ness, in  the  pui-chase  or  manufacture  of  com- 
modities, and  in  the  payment  of  the  wages  of 
labom- ;  and  is  understood  not  only  of  money, 
but  of  buildings,  machinery,  and  all  other  ma- 
terial objects  wliich  facilitate  his  operations  in 
trade.  The  term  itself  and  the  practical  qua- 
.  lities  and  uses  of  capital  ai-e  sufficiently  imder- 

■  stood  in  this  its  commercial  sense.  But  capi- 
tal, in  a  more  extended  form,  embraces  not 
only  the  capital  of  particular-  indi\dduals,  but 

•  the  entire  capital  of  a  country.  In  this  latter 
-  sense  capital  may  be  defined  as  the  products 

of  industry  possessed  by  the  community,  and 
s  stUl  available  for  itse  only,  or  for  further  pro- 
i  duction. 

Capital  is  first  called  into  existence  by  the 
I  natm-al  foresight  of  man,  who  even  in  a  savage 
r  state  discerns  the  advantage  of  not  immedi- 
;  ately  consuming  the  whole  produce  of  his  es- 
.  ertions  in  present  gratification,  and  stores  up 
:  a  part  for  his  future  subsistence.  The  greater 
]  proportion  of  mankind  possess  this  quahty, 
.  and  those  who  do  not  ai-e  admonished  of  its 
i  value  by  privation.    A  desu-e  to  accumulate 

■  some  portion  of  the  produce  of  industiy  being 
I  natm-al  to  mankind  and  nearly  universal,  the 

gro\vth  of  capital  may  be  expected  wherever 
the  means  of  accumttlation  exist ;  or,  in  other 
'  words,  wherever  men  are  not  obliged  to  con- 
:  sume  the  whole  products  of  their  labour  in 

■  their  own  subsistence.   From  the  moment  at 

•  which  a  man  produces  more  than  be  consumes 
he  is  creating  a  capital ;  and  the  accumulated 
svu-plus  of  production  over  the  consumption 

■  of  the  whole  community  is  the  capital  of  a 
counti-y. 

The  relation  of  capital  to  manufacturing  in- 
dustry forms  one  of  the  most  important  de- 

■  partments  of  study  in  political  economy. 

CAPPvmCATION  is  the  process  by  which 

■  the  maturation  of  the  fig  is  accelerated  in  the 
Levant.  It  is  weU  known  that  fruits  which 
have  been  bitten  by  insects  ripen  sooner  than 
others,  the  wound  appearing  to  act  as  a  stimu- 
lant to  the  local  action  of  the  parenchyma. 
This  is  turned  to  account  by  the  Greeks  in 

■  the  following  manner,  which  is  called  Capri- 
fication.  When  the  cultivated  fig  is  preparing 
for  becoming  x-ipe,  a  quantity  of  the  branches 
of  wild  fig  trees  are  brought  into  the  fig  or- 
chards and  placed  upon  the  cultivated  plants, 
The  wild  figs  bi-ing  with  them  a  great  number 
of  a  small  insect  called  Cynips  Fsencs,  or  Dt- 
polleph  Ficiis  Caricat,  which  fly  among  the 
ctdtivuted  figs  and  pierce  their  fruit  for  the 
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pvu-pose  of  laying  eggs.  This  not  only  brings 
about  an  earlier  ripening  of  the  fig  crop  than 
wotild  otherwise  be  obtained,  but  enables  the 
cultivator  to  obtain  two  harvests  a  year.  It  is 
however  said  that  tlie  practice  deteriorates  the 
quahty  of  the  fruit.  Caprification  has  been 
artificially  imitated  by  punctttring  a  fig  with  an 
awl,  and  introducing  a  little  oil  into  the  wound, 
for  the  pin-pose  of  preventing  its  heahng  too 
soon. 

CAPS,  PEECUSSION.  It  is  explamed  in 
Aems  how  the  earlier  kind  of  fire- arms  were 
discharged.  The  percussion-cap  is  a  modern 
contrivance  for  this  purpose.  It  depends  on 
the  property  possessed  by  several  chemical 
substances  of  exploding  by  a  blow  or  percus- 
sion. Ftdminating  mercury  was  the  first  sub- 
stance employed  in  this  way ;  but  as  soon  as 
it  became  Icnown  that  a  sUght  blow  wotdd  ex- 
plode certain  powders,  and  that  this  explosion 
would  ignite  gunpowder,  ntmierous  improve- 
ments were  introduced  by  degrees.  Various 
salts  and  other  chemical  compomids,  such  as 
some  of  the  chlorates,  niti-ates,  and  fulminates, 
will  explode  in  this  way,  the  most  famihar 
example  of  which  is  afibrded  by  the  '  lucifers ' 
or  'congreves'  now  sold  so  cheaply  in  the 
streets,  and  which  ignite  so  readily  by  friction 
fin  effect  a  series  of  minute  percussions). 

"When  the  method  was  first  introduced,  there 
was  some  difficulty  in  causing  the  explosion 
of  the  mixture  to  ignite  the  gunpowder.  But 
this  is  novr  effected  by  putting  the  detonating 
mixtm-e  into  a  httle  copper  box  or  cell  cabled 
a  cap,  which  is  adjusted  over  the  touch-hole, 
and  so  arranged  that  a  smai-t  blow  bursts  the 
cap  and  explodes  its  contents  :  the  httle  cell 
itself  is  destroyed,  so  that  a  new  one  is  re- 
quu-ed  for  each  firing.  The  size  of  the  cell, 
or  '  percussion-cap,'  the  nattn-e  of  the  mixtm-e, 
tlie  quantity  employed  with  each  charge,  and 
the  mechanism  for  firing  it,  have  been  the 
subjects  of  many  improvements  -Nrithin  the 
last  few  years,  some  of  which  are  patented. 
The  caps  are  now  made  in  large  numbers  at 
Bu-mingham,  in  much  the  same  manner  as 
metiil  buttons,  blanks  being  cut  out  of  sheet 
copper  or  mixed  metal,  and  stamped  or 
pressed  into  the  proper  shape.  One  of  the 
recent  inventions  has  been  to  make  the  cap 
double,  or  one  cap  within  another,  with  the 
mixture  between  the  two,  and  a  small  hole  in 
the  inner  one  to  commtmicate  >\ith  the  gun- 
powder. 

Many  contrivances  have  also  been  suggested 
for  applying  these  caps  under  a  modified  form 
to  larger  guns ;  and  the  detonating  compounds 
themselves  have  been  brought  into  use  for 
exph)ding  the  contents  of  bombs  and  shells. 
CA'PSICUM,  or  Bird-Pepper.    Tho  sheU 
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of  the  fruit  of  tliis  plant  is  fleshy  and  coloured, 
and  contains  a  pungent  principle,  which  also 
exists  in  its  seed  in  great  activity.  On  this  ac- 
count hoth  the  fruit  and  seeds  of  different 
species  of  capsicum  are  in  request  as  a  condi- 
ment, and  either  in  the  unprepared  state  or 
ground  into  Cayenne  'pepper,  form  a  consider- 
able part  of  the  stimulating  vegetables  used 
by  man.  In  Europe  the  capsicum  enters 
largely  into  the  seasoning  of  food  and  the 
preparation  of  pickles ;  and  in  warmer  coun- 
tiies  it  constitutes  one  of  the  first  necessaries 
of  hfe,  either  green  or  ripe.  The  species 
from  which  the  fresh  capsicums  used  in 
Em-ope  are  principally  obtained  is  the  Cap- 
sicum anmiwm,  a  weedy  plant  found  wild 
in  South  America  and  the  West  Indies.  A 
much  hotter  species  is  the  Capsicum  fruti- 
cosum  or  Goat-Pepper,  a  native  of  the  East 
Indies,  which  differs  from  the  Capsicum  an- 
nmim  in  being  a  shrub,  and  in  its  fruit  being 
very  small. 

The  capsicum  is  easily  brought  to  perfec- 
tion in  this  country.  Its  seeds  are  sown  in  a 
hot-bed  in  the  beginning  of  April;  the  young 
plants  are  managed  hke  other  tender  annuals  ; 
and  about  the  end  of  May  they  are  planted  in 
the  open  air  under  a  south  wall.  _  They  vnR 
readUy  ripen  their  fruit  in  such  a  situation. 

CAPSTAN.  [Windlass.] 

CAEAT,  KAEAT.  The  karatium  was  on- 
ginally  the  twenty-fourth  part  of  the  marc,  or 
haK  pound  among  the  French,  from  whom 
the  Avord  came  :  so  that  three  carats  made  an 
ounce.  The  carat  was  a  small  weight  used 
for  gold  and  jewels,  and  varied  greatly  in.  dif- 
ferent countries.  At  last  however  it  went  out 
of  use,  except  only  in  the  sense  in  which  it 
still  exists,  namely,  that  a  carat  means  the 
twenty-fourth  part  of  any  weight  of  gold  or 
gold  alloy.  If  such  a  weight  be  aU  gold,  it  is 
said  to  be  twenty-four  carats  fine;  if  one- 
third  only  he  gold,  it  is  said  to  be  eight  cai-ats 
fine. 

CAEAVAN,  a  travelling  body  of  merchants 
or  pilgrims,  who  join  company  for  safety  a.nd 
convenience.  The  term,  which  is  of  Persian 
origin,  is  confined  to  joiimeys  in  the  East, 
and  applies  more  particularly  to  those  made 
in  Arabia,  Nubia,  Syria,  Persia,  and  Asia 
Minor;  but  the  practice  obtains,  though 
mostly  on  a  smaller  scale,  in  many  other 
countries  where  the  roads  are  insecure,  and 
where  deserts  and  desolate  tracts  of  land  are 
to  be  crossed. 

In  the  East  the  caravans  have  a  commercial 
or  a  religious  character,  and  vei7  frequently 
both  •  the  greatest  of  them  all,  or  those  which 
proceed  annually  to  the  holy  city  of  Mecca 
have  always  ti-ade  as  well  as  prayers  in  vievr. 


Besides  these  large  annual  caravans,  others 
on  a  smaller  scale  are  constantly  occurring  in 
the  East,  where  merchants  and  travellers 
going  the  same  road  wait  for  one  another 
until  they  can  form  a  caravan,  when  they  ge- 
nerally appoint  one  of  their  voluntary  associa- 
tion to  regulate  the  order  of  march.  But  the 
caravan  trade  is  not  limited  to  Southern  Asia. 
The  great  trade  between  China  and  Eussia  is 
a  caravan  trade.  The  road  runs  from  Pelung 
to  Kiachta,  the  great  border-market  for  the 
barter  of  Chinese  and  European  articles :  the 
journey  is  from  70  to  90  days.  Other  similar 
lines  of  route  exist  in  Eussia  and  the  coun- 
tries to  the  east  of  the  Caspian  Sea. 

CAEAWAYS,  the  ripe  fruit  of  a  plant  called 
Carum  Carui.  The  seeds,  as  they  are  vtdgarly 
called,  which  are  the  fun-owed  halves  of  the 
ripe  fruit,  have  a  pecuhar  aromatic  flavour, 
and  are  used  as  an  agreeable  cai-mmative  by 
confectioners  :  the  roots  themselves  are  eaten 
in  the  north  of  Europe. 

Caraways  are  used  in  medicine  as  a  car- 
minative. The  chief  Enghsh  cultivation  of 
the  plant  is  in  Essex  and  Suffolk,  upon  old 
grass  land  broken  up  for  the  pui-pose.  As  it 
is  a  biennial,  it  is  generally  sown  with  another 
plant  of  the  same  ti-ibe  called  coriander ;  and 
sometunes  a  crop  of  teazles  {Carduus  Fullo- 
num)  is  raised  on  the  same  land.  The  three 
give  a  very  valuable  return  during  two  or  three 
years. 

It  would  hardly  be  supposed,  considermg 
the  minor  uses  to  which  they  are  apphed, 
that  cai-aways  would  be  imported  to  so  large  an 
extent  as  the  Board  of  Trade  tables  indicate 
In  1848  the  importation  amounted  to  7,266 
cwts. 

CAEBON,  a  non-metallic  elementary  sohd 
body,  which  is  -nadely  diffused  throughout 
nature.  The  pm-est  and  at  the  same  time  the 
rarest  form  in  which  it  occurs  is  that  of  the 
diamond;  the  more  common  states  in  which 
it  is  metmth  are  those  of  anthracite,  gi-nphite, 
and  coal ;  but  in  these  cases  it  is  not  free 
from  admixtm-e.  Another  weU-kno^vn  form 
of  carbon,  but  still  impiu-e,is  charcoal.  Cai-bon 
is  the  chief  element  in  three  groups  of  sub- 
stances :— the  mineral  forms,  such  as  diamond, 
anthracite,  &c. ;  the  carbonates ;  and  the  vege- 
table series,  as  coal,  asphaltiun,  peat,  amber, 

&c.  , 
Charcoal  consists  mainly  of  carbon  procured 
from  the  decomposition  of  wood  by  burning. 
This  operation  is  generally  conducted  m  pits 
made  in  the  gi-ound ;  sometimes  however  it 
is  carried  on  in  iron  cylinders.  Wood  is  es- 
sentially composed  of  carbon,  oxygen,  and 
hydrogen.  By  the  action  of  the  heat  it  is  de- 
comnosed  the  oxygen  and  liydrogen  are  ex- 
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pelled,  and  uniting  in  certain  proportions  form 
water ;  and  also  with  cai'bon  vaiious  gaseous 
and  other  compounds  lu'e  formed.  Among 
the  latter  are  acetic  acid,  sometimes  called 
pyroligneous  acid,  and  a  peculiar  inflammable 
fluid  known  by  the  name  oi  pyroxilic  spirit,  and 
iar. 

Charcoal  has  the  following  properties.  It 
is  black,  lighter  than  water,  and  full  of  pores, 
occasioned  hy  the  expulsion  of  the  bodies 
volatiUsed.  Chai-coal,  from  whatever  source 
procm-ed,  is  absolutely  infusible  by  any  degree 
of  heat  however  great;  neither  that  of  a  mu'- 
ror,  the  oxhydi-ogen  blow  pipe,  nor  the  voltaic 
dischai-ge,  being  sufficient  to  produce  fusion. 
In  its  common  state  it  is  one  of  the  worst  con- 
ductors of  heat  known,  but  its  power  is  in- 
creased after  being  strongly  heated.  Chai'coal 
is  a  conductor  of  electricity,  which  is  so  fai- 
from  being  the  case  with  the  diamond,  that  it 
may  be  rendered  electiical  by  friction. 

Charcoal  is  tasteless,  inodorous,  and  inso- 
luble in  water.  It  possesses  the  property  of 
desti-oying  coloming  matter,  especially  the 
charcoal  procured  by  burning  bones,  which  is 
usually  called  animal  charcoal.  It  is  largely 
used  for  this  purpose  in  sugar  refining."  It 
has  the  power  of  condensing  gaseous  bodies 
to  a  gi-eater  degree  than  most  or  perhaps  any 
other  substances.  Chai-coal  is  highly  com- 
bustible ;  it  bums  in  the  ah-  when  strongly 
heated,  though  not  veiy  rapidly.  During  this 
combustion  carbonic  acid  is  formed  by  the 
union  of  the  oxygen  of  the  air  with  carbon. 

It  has  been  mentioned  that  charcoal  is  not 
pure  carbon ;  when  a  quantity  is  burnt  there 
always  remains  a  portion  of  ashes  containing 
a  considerable  quantity  of  carbonate  of  potash 
and  some  other  alkaline  and  earthy  salts, 
which  have  been  taken  up  from  the  soil  in 
which  the  tree  grew  that  furnished  the  char- 
coal. 

Charcoal  is  used  not  merely  for  combustion, 
but  also  for  the  important  purpose  of  making 
gunpowder.  It  is  also  applied  to  other  various 
well-kno;vn  uses.  Its  power  of  absorbing  gases 
and  moisture  renders  it  useful  in  some  cases, 
while  m  other  cases  it  seems  to  act  by  some 
power  exerted  on  the  vital  energies  of  the 
system.  Charcoal,  especially  anunal  charcoal, 
possesses  the  power  of  destroying  tlie  coloui-, 

and  animal  substances,  particularly  of  rauci- 
ages  and  oils,  and  of  matters  in  which  extrac 
in.  abounds.  Meat  and  game  too  far  decom- 
posed may  be  restored  to  a  condition  fit  for 
nse  by  the  employment  of  finely  powdered 
charcoal,  assisted  by  sulphuric  acid.  Water 
a  so  may  be  restored  from  a  tainted  state  by 
Wtenng  ,t  through  charcoal.    Charcoal,  both 


from  its  antiseptic  and  vital  properties,  is  use- 
ful in  many  forms  of  disease. 

CARBONIC  ACID.  There  are  three  com- 
pounds of  carbon  and  oxygen.  Carbonic  Oxide, 
Carlonic  Acid,  and  Oxalic  Acid.  Carbonic 
acid  is  the  most  important  of  the  three.  It 
exists  lai'gely  in  nature.  It  is  in  comparatively 
small  quantity  in  the  gaseous  state  in  the 
atmosphere ;  it  is  in  solution  in  most  spring 
water,  and  in  some  called  mineral  waters  to  a 
considerable  degree ;  but  it  is  in  sohd  combi- 
nation that  it  is  found  in  the  largest  quantity, 
forming  nearly  44  per  cent,  of  avl  limestones 
and  mai-bles,  besides  occuriing  in  less  quan- 
tity united  with  other  earths  and  metallic 
oxides.  Carbonic  acid  is  produced  by  fermen- 
tation ;  by  the  process  of  respiration ;  by  animal 
and  vegetable  putrefaction;  and  by  combustion, 
whether  of  oil,  wax,  taUow,  vegetable  matter, 
or  coal. 

In  its  uncombined  state  carbonic  acid  is  a 
gas,  colourless  and  transparent,  and  therefore 
invisible ;  it  has  an  acid  and  slightly  astringent 
taste ;  it  extinguishes  burning  bodies,  and  is 
fatal  to  animals.    On  account  of  its  great 
density,  it  diffuses  slowly  in  the  air,  and  hence 
it  is  apt  to  remain  long  in  fermenting  vats, 
old  wells,  &c.,  and  has  frequently  produced 
fatal  effects  upon  persons  descending  into 
them.    Atmospheric  an*  may  however  contain 
l-20th  of  its  volume  of  this  gas,  and  be  re- 
spired without  becoming  hurtful.    On  account 
of  its  great  weight,  it  may  be  poured  from 
vessel  to  vessel,  as  is  shown  by  its  extinguish- 
ing a  taper  repeatedly.    Though  gaseous  at 
common  temperatm-es,  Faraday  has  showed 
that  carbonic  acid  can  be  brought  to  the  Uquid 
state  by  intense  cold  and  pressure:  it  is  then 
a  limpid  colourless  fluid,  which  M.  Thilorier 
rendered  even  solid,  in  which  state  it  is  one 
of  the  most  powerful  refrigerating  substances 
known.     Carbonic  acid  is  an  ingredient  in 
many  mineral  waters,  to  which  it  imparts 
eflPervescing  qualities. 

Cai-bonic  acid  gas  is  apt  to  be  formed  and 
accumulate  in  mines,  particularly  coal-mines, 
wliere  it  is  termed  choke-damp,  and  whence 
have  arisen  feai-ful  colliery  accidents;  it  is 
also  found  in  old  draw-wells. 

Carbonic  acid  plays  so  important  a  part  in 
medicine,  in  chemical  manufactures,  and  in 
every  day  life,  that  it  would  be  impossible 
even  to  enumerate  its  characteristic  functions. 

CARBONIFEROUS  SYSTEM  is  the  geo- 
logical name  for  the  great  group  of  strata 
which  includes  neaiiy  all  the  valuable  coal  yet 
discovered.  Wo  are  concerned  with  it  here 
only  in  respect  to  Coal, 

CARCASS,  a  shell,  or  hollow  ball  of  iron, 
perforated  in  tlireo  places  at  equal  distances 
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from  each  other  within  one  hemisphere  of  the 
shell,  and  filled  with  a  composition  which 
hui-ns  with  violence  durmg  eight  or  ten  mi- 
nutes. When  discharged  from  a  mortar  or 
howitzer,  the  flames  jssumg  from  the  perfora- 
tions set  fire  to  any  building  on  winch  the 
carcass  may  happen  to  fall. 

CARDAMOMS  are  the  aromatic  capsules 
of  dififerent  species  of  a  genus  of  plants  called 
Amomim.  The  Malabar  cardamoms  are  the 
best,  and  are  in  most  extensive  use.  The 
Madagascar  cardamoms  are  strong-flavoured. 
Tlie  amins  of  Paradise  are  the  fi-mt  of  one 
species  of  cardamoms. 

CARDIFF  is  one  of  the  busiest  and  most 
rapidly  growing  towns  in  South  Wales.  Tlie 
population  rose  from  2,000  to  upwards  of 
10,000  between  1801  and  184=1 ;  this  mcrease 
has  been  chiefly  owing  to  the  shipment  of 
the  coal  and  iron  from  Merthyr  Tydfil  and  its 
neighbom-hood.    The  Glamorganshire  canal, 
finished  in  1798,  was  for  many  years  the  chan- 
nel by  which  this  produce  reached  the  coast; 
but  in  1840  the  Taff  railway  was  opened  as  an 
additional  means  of  conveyance.    The  river, 
the  canal,  and  the  railway  run  nearly  side  by 
side,  and  terminate  at  Cardifl".   Whde  the 
railway  was  under  construction,  the  late  Mar- 
quess of  Bute,  the  owner  of  a  laa-ge  amount 
of  property  in  this  neighbourhood,  conceived 
the  project  of  forming  a  large  harbour  or  dock 
between  the  town  and  the  Bristol  Channel  on 
a  piece  of  waste  ground  belonging  to  hunself. 
The  dock,  called  the  Bute  Dock,  and  a  ship 
canal  lea,dmg  thence  to  the  sea,  were  opened 
about  the  same  time  as  the  railway.  They 
form  a  work  of  great  magnitude,  on  which  a 
siun  of  300,000Z.  has  been  expended,  ihe 
entrance  into  the  floatmg  harbom-  from  the 
sea  is  through  sea-gates  45  feet  in  width  ;  the 
harbour  or  basin  has  an  area  of  an  acre  and  a 
half,  and  is  fitted  for  the  reception  of  large 
vessels.    The  main  entrance  lock  is  at  the 
north  end  of  this  outer  basin,  and  is  1^2  teet 
long  by  36  feet  wide.    On  passing  this  lock 
the  ship  canal  is  entered,  which  extends  to 
Cardiff-,  1,400  yards  in  length  and  200  feet  m 
width,  comprising   a  great  extent  ot  fine 
wharfage,  and  vai-ying  in  depth  from  13  feet 

to  10  feet.  «.  ti,p 

Since  these  facilities  were  aCfordcd,  the 

trade  of  the  port  has  "^'^.i-'^f^^f^™!^^'"^- .//ne 
coals  shipped  coastwise  m  1848  wei-e  544,196 
ons,  audio  foreign  ports  115.^04-being  five 
times  as  loi-ge  a  q'^^^^^'^y  in  1 848  as  m  1^ 
The  value  of  the  exports  in  1848  was  729,094/ 
Few  ports  in  Great  Britain  have  mcreased 
more  rapidly  in  the  extent  of  their  export  trade 
IV  nr,  rLwk  The  number  and  tonnage  of 
ttL«S"teed.s  belonging  to  UK,  port  of 


Cardifl'  on  the  31st  of  December,  1849,  were 
77  vessels,  of  6,287  tons.  The  number  and 
tonnage  oif  vessels  that  entered  and  cleared  at 
the  port  dm-ing  the  year  1849  were  9,064  ves- 
sels, of  695,022  tons. 

CARDIGAN  carries  on  a  respectable 
amount  of  commerce.  The  number  and  ton- 
nage of  vessels  registered  as  belonging  to  the 
port  of  Cardigan  on  31st  December  1849  were 
249  vessels,  of  14,368  tons.  Many  of  these 
vessels  are  engaged  in  the  Irish,  colonial,  and 
coasting  trade.  The  number  and  tonnage  of 
vessels  entered  and  cleared  at  the  port  dming 
1849  were  777  vessels,  of  20,170  tons. 

The  imports  are  chiefly  coal,  culm,  lime- 
stone, and  deals;  the  exports,  oats,  butter, 
and  slates.  No  manufactm-e  of  any  import- 
ance is  carried  on  here.  Salmon  fishing  is 
productive,  and  the  herring  fishery  is  of  some 

importance. 

CARDIGANSHIRE  has  a  httle  mineral 
wealth.  Veins  of  copper  ore,^  lead,  and  sul- 
phate of  zinc  occur.  The  mines  were  in  the 
16th  and  17th  centm'ies  worked  extensively 
and  profitably.  They  aftenvai-ds  became  un- 
productive, and  were  ahnost  wholly  neglected ; 
but  withui  the  last  12  or  14  years  the  spmt  of 
mining  entei-prise  has  led  to  the  re- opening 
some  of  the  old  mines  and  to  the  commencing 
of  new  ones.  The  lead  mines  are  said  to  be 
most  successful.  The  lead  contains  silver, 
varying  fi-om  14  to  80  ozs.  to  the  ton :  at 
Llanvau'  mine  spechnens  haveocciured  which 
yielded  100  ozs.  to  the  ton.  There  ai-e  slate 
quaiTies  in  the  neighbom-hood  of  Aberystwith, 
but  the  slate  is  not  of  good  quaUty.  _ 

Cardiganshhe  is  chiefly  an  agiicultm-al 
coimty.  The  manufactm-es  are  unimportant, 
being  confined  to  the  weaving  of  a  small 
quantity  of  flannel  and  coai'se  woollen  stufi-s. 
Gloves  are  made  in  the  neighbourhood  of 
Aberystwith  and  Tregaron.  Oats,  butter,  and 
slates  are  exported.  The  decks  of  some  of 
thevessels  engaged  dming  the  summer  m  the 
coasting  trade,  are  taken  off  m  J^;^; 
they  are  used  as  fishing-boats.  The  principal 
imports  are  coal  from  LiveiTOol,  cuhii  fiom 
South  Wales,  Pembroke  Umestone,  and  Memel 

^"caYdI:  CArImAKING  MACHINE,  an 
arrangement  of  wires  used  in  the  manner  ex- 
plained in  Cotton  Manuvactuee,  for  disen- 
tan<rling  the  fibres  of  cotton  preparatoiT  to 
spinning.  These  cards  are  now  made  by  a 
very  beautiful  machine.  The  wires  are  in- 
serted in  rows  in  strips  of  leather  ;  and  by 

various  movements  of  the  "^J""^' fj^^^X"  J 
of  leather  are  pierced  with  holes  ;  the  w m^js 
unwound  from  a  coil, straightened,  and  cutoff 
to  the  proper  lengths;  each  wire  is  bent  to  a 
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definite  form,  and  then  driven  into  the  hole. 
One  steam  engine  can  set  100  of  these  ma- 
chines at  work  at  once ;  and  each  machine  can 
form  and  fix  400  or  500  teeth  in  a  minute. 

CARDS,  PLAYING.  The  manufactm-e  of 
plajdng  cai-ds  involves  several  processes  of 
much  nicety.  The  preparation  of  the  material, 
the  cutting  into  quadrangular  pieces,  and  the 
stamping  with  the  coloured  device,  all  require 
careful  operations.  The  card-board  is  made 
by  many  successive  processes  of  pasting  and 
pressing.  In  Mr.  Dickinson's  patented  method, 
damp  paper  is  wound  over  certain  rollers  ;  a 
paste  trough  with  circular  brushes  ai-e  placed 
neai-  the  roUers ;  and  during  the  transfer  of 
the  paper  from  one  set  of  rollers  to  another, 
these  cu-cular  brushes  coat  the  surfaces  of  two 
or  more  papers  mth  paste.  Roller-pressure 
completes  the  operation. 

Several  patents  have  been  taken  out  for 
cutting  the  pasteboard  into  strips,  prepai-atoiy 
to  a  further  cutting  into  cai-d-pieces  ;  of  these 
patents,  one  by  Mr.  Dickinson  vfUl  illustrate 
the  principle  generally.  The  machine  con- 
sists of  a  pair  of  rollers,  each  roller  having  a 
number  of  circular  revolving  cutters;  the 
pasteboard  is  passed  between  the  rollers, 
where  the  cutters  act  upon  it  in  the  manner 
of  shears,  and  cut  it  into  strips,  which  strips 
are  afterwards  cut  into  card  pieces. 

The  printing  and  colouring  of  the  cards 
have  exercised  much  ingenuity.    In  the  ordi- 
nary mode  of  manufactm-e,  the  device  is  partly 
produced  by  coppei-plate  printmg  and  pai-tly 
by  stencilUng  in  water-colours.    Mr.  De  la 
Rue  has  patented  a  method  of  using  oil- 
colours,  and  of  printing  in  a  mode  very  simi- 
lar to   that  of  caUco -printing.     The  pips 
(hearts,  spades,  &c.)  are  set  up  by  blocks  or 
types,  and  printed  at  a  press— tlie  black  with 
lamp-black  ground  in  oil,  and  the  red  with 
fermilion  ground  in  oU.    The  'court  cards' 
are  prmted  by  a  series  of  impressions  in  dif- 
ferent colours,  almost  precisely  in  the  same 
way  as  that  described  under  Floor  Cloth 
Manufactuee.    Mr.  De  la  Rue  also  employs 
the  system  of  Uthography,  in  which  case  there 
must  be  as  many  stones  as  there  are  colours, 
eadi  having  one  particular  part  of  the  device.' 

The  same  ingenious  inventor  has  contrived 
a^mode  of  introducing  gold  or  silver  among 
the  colours  of  the  device.  In  this  case  all  tht 
portions  of  surface  which  are  to  be  thus 
aclorne<l  are  printed  with  gold-size  instead  of 
ink;  and  while  tins  gold-size  is  yet  moist,  gold 
or  silvor-powder  is  sprinkled  over  the  card :  it 
j  adheres  to  the  moistened  parts,  and  may  be 
Rightly  brushed  from  other  places;  and  when  aU 
w  ^y,  the  gold  will  bear  a  careful  polishing 
!somo  playing  cards  have  a  surface  of  such 
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exquisite  whiteness  and  smoothness  as  to  re- 
semble ivory;  this  is  produced  by  coating 
them  with  a  composition  of  fine  French  white" 
diying-oil,  and  size.  ' 

CAREX  is  the  name  of  a  genus  of  plants 
which  render  a  few  useful  purposes  to  man. 
In  the  hop-grounds  of  Great  Britain  the 
leaves  of  some  of  the  species  are  used  for 
tying  the  bines  of  the  hops  to  the  poles.  In 
Italy  they  ai-e  used  for  placing  between  the 
staves  of  ivine-casks,  are  woven  over  Florence 
flasks,  and  occasionally  employed  for  making 
chair  bottoms.  The  leaves  of  the  Oarex  si/t 
vatica,  accorcUng  to  Linnreus,  are  combed  and 
dressed,  and  used  as  a  warm  lining  for  gloves 
and  shoes;  and,  thus  protected,  the  Lap- 
landers seldom  suffer  from  being  frost-bitten. 

CA'RICA,  a  remarkable  tree  found  in 
various  parts  of  South  America,  having  a  sim- 
ple trunk,  from  12  to  20  feet  high,  and  abound- 
ing in  a  milky  juice.  The  fruit  is  called  the 
papaw,  and  is  singularly  useful  in  many  ways 
to  the  natives  where  it  grows.  The  fruit  is 
eaten  ripe,  and  when  unripe  is  boiled  and  used 
as  a  vegetable.  The  juice  forms  a  cosmetic, 
and  the  leaves  are  employed  in  washing  in- 
stead of  soap.  It  is  also  much  used  in  medi- 
cine. The  milky  juice  of  the  fruit  is  spoken 
of  as  a  vermifuge;  but  the  most  extraordinary 
property  of  the  papaw  tree  is,  that  animals 
which  are  fed  upon  the  fniit  ai-e  found,  when 
kUled,  to  be  peculiai-ly  tender. 

CARLISLE.    TUl  about  a  century  ago,  no 
trade  or  manufacture  of  any  importance  ap- 
pears to  have  been  earned  on  within  this  city  : 
but  it  is  now  graduaUy  rising  in  importance. 
The  principal  business  of  CarUsle  ai-ises  from 
Its  manufactures  of  cotton  goods  and  ginghams, 
and  its  coasting  trade,  which  is  somewhat  ex- 
tensive.   The  distance  of  the  city  from  Port 
Carlisle,  at  the  mouth  of  the  river  Eden,  on 
the  Solway  Frith,  is  about  nine  mOes  ;  a  ship 
canal,  eleven  miles  in  length,  which  was  com- 
pleted m  1823,  connects  Cariisle  \rith  Bow- 
ness  on  the  Solway  Frith.    By  this  canal  ves- 
sels of  100  tons  burden  can  ascend  to  the 
town.    A  steamer  plies  t\rice  a  week  between 
Livei-pool  and  Port  Carlisle.  One  of  the  prin- 
cipal stations  on  the  lino  of  railway  from  Lon- 
don to  tlie  Scottisli  disti-icts  by  the  North 
Western  and  Caledonian  railways  is  at  Car- 
lisle.   The  town  also  possesses  railway  com- 
munication with  Newcastle-on-Tyne  and  South 
Shields  on  tho  eastern  coast,  and  with  Marv- 
port  on  the  western  coast.    The  vessels  )-c"is- 
tered  as  belonging  to  Cariisle  on  the  31st  of 
December,  18-iO,  wore  42,  of  2107  tons.  The 
number  and  tonnage  of  vessels  entered  and 

P°,To  .^'""'"^  the  year  1840  were  88  H  vessels 
of  108,115  tons. 
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The  products  of  Carlisle  industry  will  be 
exhibited  to  a  limited  extent  at  the  Grand 
Display  of  1851.  Cottons,  furniture  chintzes, 
woollens,  checks,  and  mixed  fabrics,  will  oc- 
cupy a  place. 

CARMINE,  one  of  the  most  beautiful  of 
the  red  colours  used  by  painters.  It  is  ob- 
tained from  cochineal ;  and  its  colouring  mat- 
ter, called  carmin,  may  be  extracted  by  the  aid 
of  ammonia.  [Cochineal.] 

Carmine  has  been  obtained  from  dahlias,  by 
M.  Rupprecht  of  Vienna.  It  is  only  the  deep 
clear  purple  dahlia  that  will  yield  it;  but  from 
this  variety  he  has  obtained  235  lbs.  of  car- 
mine from  200  square  fathoms  of  dahha  beds. 
The  carmine  is  said  to  be  too  fleeting  for  silk 
or  cotton  dyeing,  but  to  be  fitted  for  staining 
confectionary,  artificial  flowers,  fancy  paper 
leather,  and  rouge  powder. 

CARNELIAN,  or  CORNELIAN.  [Agate.] 
CAROLINA.  North  and  South  Carolina 
supply  varied  produce  for  the  commercial 
markets.  In  North  Caxolina  Indian  corn  is 
raised  throughout  the  State,  and  in  some  parts 
cotton.  In  the  upper  country,  oak,  walnut, 
lime,  and  cherry-trees  of  large  size  abound. 
The  principal  minerals  are  gold  and  iron  ;  the 
gold  region  is  on  both  sides  of  the  Blue  Ridge ; 
and  here  the  gold  is  found  in  grains,  in  small 
lumps,  and  in  veins.  The  exports  consist  of 
live  cattle,  tar,  pitch,  and  turpentine,  lumber, 
Indian  corn,  cotton,  tobacco,  pork,  lard,  tallow, 
&c.  Most  of  these  are  sent  to  South  Carolina 
and  Virginia  to  be  exported  thence. 

In  South  Carolina,  the  principal  objects  of 
agriculture  in  the  low  plains  ai-e  rice  and  cot- 
ton, the  latter  being  also  cultivated  in  some 
districts  farther  inland.  The  sugar-cane  is 
only  grown  with  advantage  in  the  most  south- 
ern part  of  the  state.  The  fruits  of  the  sea- 
coast  are  oranges,  lemons,  pomegranates, 
ob.es,  and  figs.  In  the  upper  country  all  the 
grains  and  vegetables  of  England  are  gro\vn, 
with  Indian  corn  in  addition.  The  forests 
contain  fine  timber  trees,  especially  oak,  beech, 
and  hickory.  No  metal  abounds,  except  iron, 
which  is  met  with  in  several  places  in  the 
upper  country.  A  little  gold  is  found,  and 
some  copper  and  lend  are  wrought.  To  faci- 
litate internal  commerce  a  few  short  cnnals 
have  been  cut,  especially  to  avoid  the  rapids 
of  the  rivers.  The  exports  consist  of  cotton, 
rice,  tobacco,  and  hides,  and  the  imports  of 
manufactured  goods,  and  the  productions  of 
the  East  and  West  Indies,  with  wines  from 
the  countries  of  southern  Europe. 

CARPENTRY  is  the  art  of  framing  timber 
ffenerally,  and  especially  the  chief  timbers  in 
house-building.  The  neater  wood-work  of 
doors,  window-frames,  the  planking  of  floors, 


sldrtings,  and  stairs,  more  properly  belong  to 

JOINEBY. 

Carpentry  requires  a  knowledge  of  the  pro- 
perties of  timber,  and  of  its  strength  when 
exposed  to  various  strains.  [Materials, 
Strength  of.]  This  will  teach  the  peculiar 
fitness  of  each  kind  of  timber  for  its  own  pe- 
culiar purpose.  It  will  show,  for  example, 
that  while  oak  greatly  exceeds  fir  in  hardness 
and  durability,  it  may  be  inferior  to  it  under 
certain  circumstances  ;  because,  while  the 
fibres  of  a  sawn  beam  of  fir  are  so  straight  as 
to  run  in  unbroken  lines  from  end  to  end, 
those  of  a  sa^vn  beam  of  oak  are  often  so  tor- 
tuous as  to  be  repeatedly  divided  by  the  saw. 
Seasoning,  by  long  exposure  to  a  cm-rent  of 
au-,  is  necessary  to  prepai-e  timber  for  use  in 
carpentry;  but  as  the  best  seasoning  will  not 
entirely  prevent  subsequent  wai-ping,  shrink- 
ing, and  sphtting  or  fljing,  timbers  should  be 
so  fitted  together  as  to  counteract  as  far  as 
may  be  the  effect  of  such  changes.  When  it 
is  requu-ed  to  bend  tunbers,  they  may  be  sof- 
tened by  boiling  or  steammg,  and  then  brought 
to  and  secured  at  the  desii-ed  cun^atm-e,  which, 
when  cold  and  dry,  they  wiU  retain  with  very 
little  variation. 

Illustrations  of  a  few  details  of  carpentry 
will  be  found  under  Flooe,  Roof,  Scaefing, 
Trussing,  &c.  The  most  gigantic  examples 
of  timber-work  in  modem  times,  are  to  be 
found,  perhaps,  in  the  scaffolding  for  the  Bii- 
tannia  tubular  bridge.  In  respect  to  one  con- 
tinuous flooring,  the  Palace  of  Industry  in 
Hyde  Park  furnishes,  perhaps,  the  largest 
known  example. 

CARPET.  The  following  kinds  of  carpets 
are  now  made  in  Great  Britam :— Axrainster, 
Venetian,  Kidderminster  or  Scotch,  British 
or  damask  Venetian,  Brussels,  and  Wilton  or 
Pile  carpeting.  These  names  do  not  always 
denote  either  the  present  or  original  place  of 
manufacture.  Brussels  cai-pets  were  intro- 
duced into  Kidderminster  from  Tournay  in 
1745 :  ajid  it  is  doubtful  whether  Venetians 
were  ever  made  at  Venice.  Wiltons  (which 
are  in  fact  Brussels  cariiets)  were  made  on 
the  continent  before  they  were  introduced  at 
Wilton  ;  and  what  ore  called  luddermnister 
are  made  in  the  greatest  quantities  m  Scotland 
or  Yorkshu-e.  . 

Axminster  Carpets  are  usually  made  m  one 
piece,  according  to  the  dimensions  of  the  room 
for  which  they  are  required.  The  warp  or 
chain  is  of  strong  linen,  placed  peiTcndicularly 
between  two  rolls,  or  beams  which  turn  round 
and  enable  the  chain  to  be  rolled  from  oU 
one  beam  and  on  to  the  other  as  the  weaxnng 
of  the  caiTet  proceeds.  Small  tuft,s  or  hunches 
of  different  coloured  worsted  or  woollen  are 
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tied  to  or  fastened  under  the  warp  ;  and  when 
one  row  of  these  tufts  has  been  completed, 
the  shoot  of  linon  is  also  thrown  in  and  firmly 
rammed  do-mi.  Another  row  of  tufts  is  tlien 
arranged  in  such  a  manner  as,  by  a  change  of 
the  colours,  to  form  a  fui-ther  portion  of  the 
pattern.  To  guide  the  weaver  as  to  the  posi- 
tion of  the  colours,  a  small  paper  design  or 
drawing  constantly  hangs  before  him,  from 
which  he  works.  The  tufts  wholly  conceal 
the  linen  threads.  Real  Ti;rkey  carpets  are 
mauufaetiired  in  a  similar  manner,  and  they 
are  regularly  imported,  though  not  in  very 
large  quantities.  Finger  or  To^vn-made  and 
StoiTUont  rugs  are  also  formed  with  tufts  put 
in  as  they  are  in  Axminster  caipets,  but  vnth 
a  different  aiTangement  of  apparatus. 

Venetian  Carpets. — Here  the  warp  or  chain 
wliich  is  of  worsted,  and  generally  arranged 
in  stripes  of  different  colours,  is  alone  visible ; 
the  shoot,  which  is  of  a  dark  colour  and  usu- 
ally black,  is  concealed  between  the  upper  and 
under  surface.  By  using  shoot  of  different 
sizes  these  carpets  are  sometimes  made  to 
assume  the  appearance  of  plaids,  checks,  or 
tfldUs. 

Kidderminster  or  Scotch  Cdrpets  are  formed 
by  the  intersection  of  two  or  more  cloths  of 
chtferent  colours  ;  but  as  these  cloths  may  be 
woven  in  stripes  of  different  shades,  by  intro- 
ducing at  intervals  shoots  of  different  colotu-s, 
the  cai-pet  is  usually  made  to  assiune  a  great 
variety  of  colours.  These  carpets  are  some- 
times '  three-ply,'  or  have  three  thicknesses  of 
cloth  ;  but  for  the  most  part  they  are  'two-ply.' 
Each  cloth  is  perfect  In  itself,  so  that,  if  one 
cloth  were  carefully  cut  away,  the  other  would 
remain  perfect,  and  be  in  appearance  like  a 
very  coarse  baize.  The  process  of  weaving 
both  cloths  is  carried  on  at  the  same  time, 
and  in  each  part  of  the  carpet  that  cloth  is 
brought  to  the  surface  which  is  required  to 
produce  that  portion  of  the  pattern.  The 
back  of  the  cai-pet  will  necessarily  be  of  ex- 
actly the  same  pattern  as  the  front,  but  the 
colours  will  be  reversed.  A  complicated  vari- 
ety of  the  jacquard  loom  is  employed  in  Aveav- 
ing  these  carpets. 

British  or  damask  Venetian  Carpets  partake 
both  of  tlic  character  of  Venetian  and  IQdder- 
minster,  though  more  of  the  former  than  the 
latter.  Tlie  warp,  as  in  the  Venetian,  is  the 
only  part  seen,  whereas  in  Kidderminsters  the 
shoot  forms  by  far  the  greatest  portion  of 
what  is  visible. 

Brussels  Carpets  form  by  far  the  most  impor- 
tant and  increasing  portion  of  the  carpet  trade. 
Brussels  are  composed  of  linen  and  worsted, 
the  cloth  or  reticulated  part  of  the  structure 
being  entirely  of  linen,  which  is  formed  into 


a  Hnd  of  very  coarse  sampler  cloth,  with  two 
threads  of  linen  for  the  shoot  (one  above,  and 
the  other  below  the  worsted).  The  mode  of 
bringing  up  to  the  surface  the  particular  wor- 
sted thread  which  gives  the  pattern  requires 
much  ingenuity  in  the  an-angement  of  the 
Brussels  loom. 

Wilton  or  Pile  Carpets  differ  from  Brussels 
only  in  this  :  that  the  loops  of  worsted  are  aU 
cut  through,  and  the  carpet  assumes  a  velvety 
appearance.  At  Glasgow  a  beautiful  land  of 
velvet  carpet  is  manufactured,  in  which  co- 
loured chenille  is  thrown  in  as  a  shoot,  and 
afterwards  cut  at  the  surface.  The  manufac- 
ture of  Brussels  cai-pet  was  introduced  into 
Wilton  soon  aftei  its  introduction  into  Kidder- 
minster: the  Wilton  carpets  being  originally 
a  better  description  of  goods,  were  distin- 
guished by  the  name  of  Cut  or  Wilton  Car- 
pets. 

The  chief  export  trade  for  carpets  is  to  the 
United  States  of  America ;  but  they  ai-e  also 
sent  to  most  pai-ts  of  the  continents  of  Europe 
and  America.  By  far  the  greatest  quantity 
of  Brussels  is  made  in  Kidderminster  :  what 
are  called  Kidderminster  or  Scotch  are  made 
in  the  largest  quantities  in  different  parts  of 
Scotland  and  the  north  of  England. 

Mr.  Wood,  of  Darweu,  patented  in  1850  an 
ingenious  mode  of  making  looped  or  piled  (or 
what  may  perhaps  be  termed  velvet)  caqDeta. 
Under  the  orcUnary  cii-cumstances  of  making 
velvet  [Velvet]  wires  are  inserted  at  inter- 
vals to  assist  in  forming  the  loops  ;  and  these 
wires  have  to  be  inserted  and  removed  by 
hand.  In  Mr.  Wood's  plan  of  carpet  making, 
however,  wires  are  thrown  in  among  the  Avarp- 
threads,  and  removed  when  the  weft  is  formed, 
by  ingenious  mechanism  attached  to  the 
loom. 

There  is  a  mode  of  imparting  colour  to  car- 
pets, patented  by  Mr.  HenshaU,  a  caii^et  ma- 
nufacturer of  Huddersfleld,  in  which  some- 
thing lilve  the  principle  of  cahco-printing  is 
apphed  to  carpet-work.  The  object  is  to  pro- 
duce differently  coloured  spots,  squares,  or 
stripes,  independent  of  the  mere  weaving  pro- 
cess._  The  warp  threads  are  arranged  side  by 
side  m  a  peculiar  frame,  so  as  to  fom  an  even 
honzontal  layer ;  and  in  that  state  they  are 
drawn  tightly  over  a  printing  table,  and  printed 
in  colours  by  blocks  in  the  usual  way.  When 
these  warp  threads  (or  they  may  just  as  con- 
veniently be  weft-threads)  are  apphed  to  weav- 
ing, a  pattern  is  produced  by  tlie  variation  of 
the  colour  in  each  thread,  in  addition  to  the 
primary  pattern  which  results  from  the  weav- 
ing process. 

In  a  communication  to  the  Times  m  1815,  a 
correspondent  suggests  the  manufacture  of 
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cheap  c£U"pets  from  coai'se  cotton.  '  There 
ai-e  maiiy  kinds  of  cai-pets  made  of  cotton  in 
India — stout,  serNdceable,  handsome  things ; 
generally  they  are  termed  scrrigee.  These  ai-e 
of  all  sizes,  from  the  small  one,  seven  feet  by 
three,  which  every  man  possesses ;  to  enor- 
mous ones  for  rooms  and  halls.  These  ai-e 
generally  striped,  red  and  blue,  or  three  shades 
of  blue,  sometimes  woven  into  patterns  ;  and 
I  liave  often  tliought  how  useful  they  would 
he  in  England,  these  coai'se  kinds,  for  the 
poorer  classes,  for  bed-rooms,  &c.  Again, 
Avhat  beautiful  designs  might  not  be  manufac- 
tured by  the  skill  of  English  workmen,— how 
lai-ge  a  quantity  of  small  ones  for  indi^'iduals, 
or  lai-ge  for  haUs,  might  not  be  made  for  ex- 
portation to  Africa,  South  Ameiica,  and  even 
India !  At  Warungole,  in  the  Nizam's  coimtry, 
beautiful  cai-pets  of  the  same  description  as 
Turkey — that  is,  with  a  nap  raised — are  made 
of  cotton. 

A  patent  has  been  talten  out  withm  the  last 
few  years,  for  a  mode  of  manufacturing  car- 
pets by  a  felting  process. 

A  cai'pet  of  a  very  remarkable  kind  is  now 
being  prepai-ed  for  the  Great  Exliibition,  by  a 
committee  of  ladies  of  Westminster.  It  wiU 
be  thii-ty  feet  long  by  twenty  mde,  and  Avill 
consist  of  150  pieces  two  feet  square.  For 
each  piece  a  design  has  been  di-awn  by  Mr. 
Papworth  and  Mr.  Simpson, the  full  size;  and 
each  lady,  on  pajTiient  of  a  guinea,  has  one 
design  placed  at  her  disposal,  to  work  up  into 
a  piece  of  the  cai-pet;  the  work  is  to  be  execu- 
ted by  hand  in  Berhn  wool,  which  is  supphed 
by  the  committee.  There  ai-e  to  be  340  threads 
in  each  dkection,  in  each  piece;  and  when 
completed,  the  whole  of  the  pieces  ai-e  to  be 
joined  edge  to  edge  to  foi-m  a  carpet.  The 
whole  carpet  wiU.  form  —  not  a  repetition 
of  designs — but  one  comprehensive  design, 
which  it  is  supposed  could  not  be  imitated  in 
the  loom  for  less  than  1000/. 

CARPOBA'LSAMUM,  a  Mnd  of  volatile 
aromatic  oil,  said  by  Bruce  to  be  fiirnished  by 
the  Balsamodendron  Crileadeiise.  It  is  produced 
by  the  nuts,  which  have  a  fleshy  kernel  yield- 
ing the  balsam  by  simple  expression.  It 
should  be  employed  while  recent,  otherwise 
it  loses  its  odom-  and  becomes  inert. 

CARRIER,  in  a  commercial  sense,  is  one 
who  for  hire  undertakes  tlie  conveyance  of 
goods  or  persons  for  any  one  who  employs 
him.  In  a  legal  sense,  it  extends  not  only  to 
those  who  convey  goods  by  land,  but  nJso  to 
the  owners  and  masters  of  ships,  mail-con- 
tractors, and  even  to  whoi-fingers  who  under- 
take to  convey  goods  for  hire  from  their 
wharfs  to  the  vessel  in  tlicir  own  lighters,  but 
not  to  mere  hackney  coachmen.   A  common 


carrier  of  goods  for  hire  is  not  only  bound  to 
take  goods  tendered  to  him,  if  he  has  i*oom  in 
liis  conveyance,  and  he  is  informed  of  their 
quality  and  value,  but  he  is  liable  for  their 
loss,  except  in  thx-ee  cases : — 1,  Loss  arising 
from  the  king's  ^;u6/ic  enemies ;  2,  Loss  aiis- 
ing  from  the  act  of  God,  such  as  stonn,  hght- 
ning,  or  tempest ;  3,  Loss  arising  from  the 
owner's  o\ra  fault,  as  by  imperfect  packing.  A 
cai'rier  can  refuse  to  deliver  up  goods  which 
have  come  into  his  possession  as  a  carrier, 
until  his  reasonable  chaa-ges  for  the  carriage 
are  paid. 

CARRONADES  are  short  iron  guns,  dififer- 
ing  from  other  guns,  and  from  ho-vsitzers,  only 
in  their  dimensions  and  in  the  manner  of  at- 
taching them  to  then"  carriages,  which  is  by  a 
joint  and  bolt  underneath  the  piece,  instead 
of  tnmnions.  They  derive  then-  name  from 
the  village  of  CaiTon,  in  Stirlingshu-e,  where 
they  were  first  made. 

^Yhen  fii-ed  at  point-blank,  then-  range  is 
about  150  yai-ds ;  and,  at  an  elevation  of  tlu-ee 
degrees,  it  varies  fi-om  660  to  750  yards.  They 
ai-e  extremely  serriceable  on  land  for  breach- 
ing rampai-ts  of  eai-th,  or  for  enfilading  the 
faces  of  works  ;  and  at  sea,  m  engagements  at 
close  quai'ters. 

CARROT.  The  principal  use  of  cai-rots  is 
as  food  for  cattle.  The  orange  can-ot  and  its 
varieties  are  the  most  common  in  England ; 
but  the  lai-ge  white  and  yellow  caiTots  are 
more  esteemed  on  the  continent ;  they  are 
supposed  to  contain  more  saccharine  matter, 
and  to  produce  a  greater  bulk  of  nutriment  on 
the  same  extent  of  ground.  The  best  method 
of  talcuig  up  the  carrots,  to  store  them  for 
winter  use,  is  by  means  of  three-pronged  forks, 
such  as  are  used  in  digging  aspai-agus  beds. 
The  plough  is  sometimes  used  after  tlie  coul- 
ter has  been  removed ;  but,  vnth.  all  the  cai-e 
of  the  ploughman,  the  plough  and  the  horses 
will  cut  and  bruise  many  of  the  finest  caiTots. 
CaiTots  may  he  kept  all  printer  in  dry  cellai-s, 
if  they  ai-e  protected  against  the  frost.  The 
more  common  way  is  to  store  them  in  straw  in 
long  trenches.  The  produce  of  caiTots  on 
good  light  land  is  nearly  double  that  of  pota- 
toes, and  they  do  not  unpoverish  the  laud  so 
much.  Erom  twenty  to  forty  pounds  of  carrots, 
with  a  small  quantity  of  oats,  is  a  sufficient 
allowance  for  a  hai-d  worlcing  horse  for  twenty- 
four  hours.  Where  hay  is  sciu-ce,  it  is  a  most 
economical  substitute ;  and  where  the  value 
of  m-inc  is  known  carrots  ai-o  much  prized,  as 
they  greatly  tend  to  its  increase. 

If  carrots  are  cut  in  pieces  and  steamed, 
they  become  more  nutritious,  and  the  ex- 
pressed juice  made  to  ferment  afi"ords  by  dis- 
tillation a  very  good  and  wholesome  spint. 
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Sugar  may  also  be  extracted;  but  the  carrot  is 
interior  to  the  beet  in  this  respect. 

Carrot  seed  to  the  amount  of  22,000  lbs. 
was  imported  from  France  in  1847. 

CART.  The  di-ag-cai-t  without  wheels, 
which  is  used  in  some  mountainous  districts, 
is  one  of  tlie  simplest  contrivances  for  trans- 
porting heavy  weights.  It  consists  of  two 
strong  poles,  connected  by  cross-pieces  fixed 
at  right  angles  to  them,  the  ends  resting  on 
the  ground.  The  other  ends  of  the  poles  form 
the  shafts  for  the  horse  to  draw  by.  The  Irish 
car  may  be  considered  as  the  next  step  to- 
wai-ds  a  better  constraction.  This  car  consists 
of  a  bed  or  platform  and  two  shafts.  The 
wheels,  in  the  simplest  form,  are  round  disks 
of  wood,  fixed  on  a  square  axle  of  wood  at  the 
distance  of  three  or  four  feet  from  each  other. 
To  the  under  pai't  of  the  bed  of  the  cart  two 
blocks  of  wood  are  fixed,  which  raise  it  so  that 
the  wheels  may  go  under  the  cart,  and  in  these 
blocks  are  two  round  holes  to  admit  the  ends 
of  the  axle.  This  is  the  simple  old  Ii-ish  car. 
The  only  difference  in  the  construction  of  the 
most  improved  modem  cars  is  the  substitution 
of  neat  wheels  and  u'on  axles  for  those  de- 
scribed above,  and  a  railing  or  box  fixed  on 
the  platform. 

The  common  cart  differs  fi-om  the  car  in 
that  the  body  rests  on  a  fixed  axle  between 
the  wheels,  which  tm-n  upon  the  axle  by  means 
of  boxes  in  the  centre  of  the  naves.  The  sim- 
plest cart  is  that  used  -by  carriers  in  France 
and  Germany.  It  consists  of  two  strong  poles 
of  ash  or  beech,  resembling  those  of  the  drag- 
cart  described  above.  One  end  foims  the 
shafts,  and  the  whole  is  equaUy  poised  on  the 
axle.  The  wheels  are  often  nearly  six  feet  in 
diameter,  and  naiTow  at  the  tire;  they  are 
slightly  dished,  but  run  nearly  perpendicularly 
to  the  road.  On  these  carts  very  great  weights 
ai-e  transported,  so  as  to  require  five  or  six 
horses  to  draw  them.  Where  the  roads  are 
level  and  hai-d,  waggons  ai-e  much  to  be  pre- 
feiTed  to  carts ;  but  in  hilly  countries  and  bad 
roads  carts  have  many  advantages.  For  agri- 
cultural pui^Doses  various  kinds  of  carts  have 
been  invented.  The  capacious  tumbril  for 
carting  earth  and  dung,  with  broad  wheels  to 
prevent  then-  sinking  in  soft  gi-ound,  is  too 
generally  known  to  require  description.  The 
light  Scotch  cart,  drawn  by  one  horse,  is  justly 
considered  as  the  most  advantageous  for  tran- 
sportmg  earth,  lime,  or  dung,  especially  in 
Jnlly  countries.  It  is  low  and  short,  so  that 
the  horse  draws  very  near  the  centre  of  gravity ; 
and  there  is  little  power  lost  T)y  obliquity.  It 
IS  made  to  carry  hay  and  straw  by  means  of  a 
light  frame,  which  is  laid  on  it,  and  projects 
over  the  body  and  the  wheels  in  every  direction. 


To  avoid  the  weight  resting  on  the  back  of 
the  horse,  carts  have  been  invented  with  three 
wheels,  the  small  additional  wheel  being  made 
to  turn  in  front.  The  addition  of  springs  to 
carts  and  waggons  is  a  very  great  improvement, 
and  should  be  adopted  in  every  case  where 
they  are  much  used  on  the  roads.  The  addi- 
tional weight  of  the  springs  and  their  cost  are 
greatly  overbalanced  by  their  advantage  :  they 
lessen  the  draught,  and,  by  preventing  jolting 
and  shaking,  add  to  the  durability  of  the  ^■ehi- 
cles. 

Our  agricultural  machine  makers  have  made 
many  improvements  in  carts  mthin  the  last 
few  years.  Crosldll's  one-horse  cart  is  formed 
to  can-y  a  considerable  load,  with  less  weight 
on  the  horse  tlian  ordinary  carts ;  it  is  now- 
much  used  in  agricultural  counties,  to  carry 
(say)  five  quarters  of  wheat  10  or  12  miles  to 
mai-ket  and  retm-n  with  a  solid  load  of  30  cwt. 
Among  other  varieties  are  the  Nonvicli  cart, 
the  NorTOcli  pair-horse  waggon,  the  Exeter 
cart,  the  Scotch  cart,  the  Newcastle  cai't,  &c. 
Many  of  these  carts  are  now  provided  with 
Croskill's  patent  wheels  and  axles,mad6  wholly 
by  machinery,  and  consisting  principally  of 
iron. 

CARTHAMIN  and  CARTHAMEIN.  The 
yellow  colouring  matter  of  carthamus  is  to  be 
extracted  by  water,  and  it  is  then  to  be  sprin- 
kled Yfith  a  very  dilute  solution  of  carbonate  of 
soda,  whicli  dissolves  the  cai-thamin ;  this  is 
to  be  precipitated  by  a  salt  of  lead,  and  the 
oxide  of  lead  sepai'ated  by  hydrosulphiuic  acid. 
By  this  treatment  a  yellow  solution  is  obtained, 
which  by  spontaneous  evaporation  yields  small 
prismatic  crystals  of  pm-e  carihamin.  When 
exposed  over  mercury  to  oxygen  gas,  it  be- 
comes after  some  days  merely  yellowish ;  but, 
if  a  little  alkali  be  added  to  it,  it  becomes  im- 
mediately yellow,  and  then  passes  rapidly  to  a 
rose  colom-,  which  is  employed  by  dyers  as  the 
soui-ce  of  some  of  the  more  delicate  rose  co- 
lom-s  and  the  rich  scarlet  called  ponceau.  It 
also  constitutes  the  basis  of  the  cosmetic 
known  by  the  name  of  rouge.  The  acids,  and 
particularly  citric  acid,  precipitate  it  from  the 
alkali  in  the  state  of  the  weU-known  fine  rose 
colour,  which  is  called  by  M.  Preisser  carlha- 
mciii, 

CARTOON,  is  a  word  used  by  ai'tists  to  sig- 
nify the  fuU-sized  drawings  or  studies  made 
in  chalks,  or  body  colour  {tempera,  as  it  is 
called  in  Italy),  preparatory  to  executing  any 
great  worlc  either  in  oil  colom-  or  fresco.  Car- 
toons are  also  made  when  the  design  is  to  bo 
copied  m  tapestry.  The  great  masters  seldom 
commenced  any  extensive  picture  without 
first makmg  studies  or  cartoons  in  chiaro'.icuro. 
Many  of  those  by  Ro.ffaelle,  Andrea  Mantcgna, 
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Domenichino,  the  Caracci,  and  others,  remain 
to  attest  the  lahoriotis  diligence  and  care  mth 
which  their  great  works  were  accomplished. 
By  this  means  the  composition,  drawing,  ex- 
pression, and  light  and  shade,  were  all  per- 
fected hefore  the  colouring  of  the  picture  was 
attempted. 

The  finest  specimens  of  cartoons  that  are 
knoTO  are  those  executed  hy  Eaffaelle  d'Ur- 
bino,  which  were  sent  to  Flanders,  iu  the  reign 
of  Pope  Leo  X.,  to  he  copied  in  tapestry,  in 
two  sets.  The  tapestries  (only  shadows  of 
Eaffaelle's  exquisite  designs)  were  finished, 
and  one  set  is  now  in  Eome.  The  cartoons, 
originally  twenty-five  in  number,  were  left  neg- 
lected at  Brussels,  and  most  of  them  seem  to 
have  been  lost  or  destroyed.  A  few,  however, 
escaped  this  fate,  and  seven  are  now  in  Eng- 
land in  the  royal  collection  at  Hampton  Cora-t. 
Their  history  ever  since  their  arrival  in  Eng- 
land is  eventfid.  They  were  bought  in  Flan- 
ders by  Eubens  for  King  Charles  I.  At  the 
dispersion  and  sale  of  the  royal  collection, 
the  cartoons  were  secured  to  the  country  by 
purchase,  by  Cromwell's  particular  command; 
at  which  time,  we  are  told,  the  Triumphs  of 
Julius  Cajsar,  by  Andrea  Mantegna  (still  pre- 
served at  Hampton  Coru't)  were  valued  at 
2000Z.,  while  the  cartoons  of  Eaffaelle  were 
estimated  at  only  SOQl.  In  the  reign  of  Charles 
II.  they  were  again  consigned  to  neglect.  They 
had  been  sent  to  Mordake  to  be  copied  in  ta- 
pesti-y,  where  they  were  seriously  injm-ed.  Wil- 
ham  III.  had  them  repaired,  and  built  a  gal- 
lery at  Hampton  Com-t  for  their  reception. 
George  III.  removed  them  to  Buckingham 
Palace,  and  subsequently  to  Windsor  Castle. 
They  were  again  removed  to  Hampton  Court 
where  they  now  are. 

The  subjects  of  these  seven  Cartoons  are  as 

follow : — 

1.  Paul  preaching  at  Athens, 

2.  Death  of  Ananias. 

3.  Elimas  the  Sorcerer. 

4.  Christ  dehvering  the  keys. 
•  5.  Sacrifice  at  Lystra. 

6.  Apostles  healing  the  Sick. 

7.  Mu-aculous  draught  of  Fishes. 
CAETEIDGE,  is  a  cylindrical  case  contam- 

ing  a  charge  of  gunpowder  or  shot,  or  of  pow- 
der and  ball,  for  fire-arms.  Those  used  for 
loading  muskets,  carbines,  and  pistols,  are 
formed  of  paper,  and  are  styled  ball  or  blank 
cartridges  according  as  they  contamboth  pow- 
der and  ball,  or  powder  only  ;  while  the  larger 
cartridges  for  cannon  and  mortars,  which  al- 
ways consist  of  powder  only,  are  usually  cased 
,vii  fiannel,  though  sometimes  pasteboard, 
tin,  or  oven  wood,  is  employed.  Ihe  North 
In^ericans,  duringtheir  lastwarwith  EnglaTid 


are  said  to  have  employed  veiy  thin  sheets  of 
lead,  resembling  those  used  for  lining  tea- 
chests,  for  tliis  purpose,  thereby  avoiding  the 
danger  of  burning  fragments  of  the  cartridge- 
case  remaining  in  the  piece  after  firing. 

Wire  cartiidges,  for  containing  a  charge  of 
small  shot,  without  powder,  have  been  intro- 
duced for  sporting  purposes  within  the  last 
few  yeai's.    They  consist  of  an  inner  case  of 
wii'e  network  inclosed  in  a  thin  paper  case,  to 
the  outer  end  of  which  a  wadding  is  attached. 
The  shot,  with  which  it  is  usual  to  mix  bone- 
dust  or  some  other  substance  to  fill  up  the 
interstices,  is  put  within  this  case,  which  is 
rammed  down,  upon  the  charge  of  powder. 
When  the  gun  is  fired,  the  paper  case  is  torn 
to  pieces  as  soon  as  the  cartridge  leaves  the 
gun,  and  the  shot  immediately  begins  to  quit 
the  cartridge  by  passing  through  the  meshes 
of  the  iron  net  work,  which  is  carried  forward 
with  the  charge  until  it  is  quite  empty,  when 
it  falls  to  the  ground.  By  this  contrivance  the 
heating  of  the  gun  is  avoided,  and  the  recoil 
produced  by  the  discharge  is  lessened,  the 
charge  leaving  the  barrel  like  a  buUet.  The 
shot  are  also  carried  so  much  more  closely 
than  when  loose,  that  hghter  charges,  and  con- 
sequently a  lighter  gim,  may  be  used  ;  much 
time  is  saved  in  loading,  especially  as  no  sepa- 
rate wadding  is  reqim-ed  ;  and,  as  the  cai-tridge 
has  no  inchnation  to  move  before  it  is  impel- 
led by  the  explosion  of  the  powder,  the  danger 
arising  from  the  accidental  shifting  or  rising 
of  loose  charges  is  avoided. 

Mr.  Bemey  patented  a  few  years  ago  a  new 
kind  of  cartiidge.  The  shot  is  enclosed  m  a 
spkal  Avire  case,  tapered  towards  the  end,  fmd 
provided  vdth.  a  cushion  at  bottom  of  wool, 
moss,  tow,  or  any  other  soft  elastic  svibstance, 
to  prevent  by  its  elasticity  the  sudden  explo- 
sion of  the  powder  from  brealdng  the  case  or 
jamming  the  shot.  The  case  expands  after  its 
discharge  from  the  gun,  and  according  as  the 
coils  are  more  or  less  apart,  so  does  the  dis- 
tance vary  to  which  the  bulli  of  the  shot  may 
be  cai-ried  before  escaping  through  the  coils. 
The  object  intended  by  this  cartridge  is  to 
convey  a  greater  number  of  shot  to  a  given 
mark,  wthout  diverging  or  separating,  than 
can  be  done  by  the  use  of  the  ordinary  cart- 
ridges ;  and  experiments  made  near  Chalk 
Fnrin  in  1840,  with  this  object  iu  %-iew,  seem 
to  have  borne  out  the  intention  of  the  patentee. 

Another  new  fonn  of  cartridge  was  patented 
in  1840  by  Mr.  Bush.  It  is  made  by  taking 
a  circular  disc  of  wood,  or  two  card  board 
boxes,  like  two  pill  box  lids  fitted  one  withm 
the  other,  having  a  liole  in  the  centre  in  which 
a  percussion  cap  is  placed,  and  held  there  by 
being  covered  with  a  piece  of  calico  or  canvas. 
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Around  this  as  a  base  the  paper  cyhnder  or 
case  is  formed  and  filled  up  with  the  proper 
charge  of  gunpowder,  and  sliots  or  a  hall  as 
the  case  may  be.  This  invention  is  intended 
to  be  used  in  conjunction  with  a  pecuharmode 
of  constructing  muskets  so  as  to  be  loaded  at 
the  breech. 

Dr.  Jager  invented  a  new  kind  of  cai-tridge 
in  1847,  intended  to  be  used  with  a  new  Idnd 
of  musket  also  invented  by  him.  There  is 
neither  priming  nor  percussion  cap  needed  in 
the  firing ;  but  a  land  of  percussion  cap,  or  nip- 
ple filled  with  fidminaling  powder,  is  formed 
in  the  cartridge  itself;  and  the  gun  is  so 
foi-med,  that  a  small  hammer,  moved  by  the 
trigger,  stiikes  on  the  nipple,  which  projects  a 
little  way  into  an  aperture  in  the  side  of  the  gun. 

From  a  return  presented  to  the  Committee 
of  the  House  of  Commons  on  the  Ordnance 
Estimates,  in  1849,  it  appears  that  the  store 
of  cartridges  kept  on  hand  by  the  Ordnance  is 
immense.  On  the  1st  January,  1849,  the 
store  in  the  United  Kingdom  and  the  colonies 
was  as  follows  : — 

Musket  Ball  Cartridges 
„       Blank  ,, 
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Carbine  Ball 
„  Blank 

Pistol  Ball 
„  Blank 

Eifle  BaU 

Musketoon  Ball 


48,727,366 
8,527,159 
8,188,288 
4,335,087 
4,077,722 
946,023 
3,802,584 
58,326 


78,662,555 

When  percussion  muskets  were  introduced 
into  the  anny,  the  old  cartridges  became  use- 
less. Most  of  the  cartridges  are  made  up  by 
boys,  in  the  Eoyal  Laboratory  at  Woolwich  ; 
there  are  about  180  boys  so  employed,  each  of 
whom  can  make  600  ball  cartridges  or  900 
blank  cartridges  in  a  day ;  but  sometimes  ar- 
tillery men  make  them  up  in  the  colonies  from 
powder  sent  from  England  in  barrels. 

CAETWEIGHT,  EDMUND,  though  a 
graduate  and  a  .  clergyman,  comes  before  us 
for  notice  here  as  a  mechanical  inventor.  In 
the  year  1784  his  attention  was  accidentally 
called  to  the  subject  of  mechanical  weaving. 
Dr.  Cartwright's  attention  had  never  been  di- 
rected to  mechanical  inventions,  but  by  the 
April  of  1785  he  was  enabled  to  produce  his 
first  power-loom,  which,  though  an  extremely 
rude  machme,  soon  received  many  valuable 
improvements.  Its  first  introduction  was  op- 
posed both  by  manufacturers  and  their  work- 
men,  owing  to  various  prejudices  ;  and  a  mill 
containing  500  of  his  looms,  the  first  which 
had  been  erected,  was  wlfully  burnt  down. 
With  various  improvements  however  it  con- 
tinued to  force  its  way  into  use.    In  April 


1790,  Dr.  Gartwright  took  out  a  patent  for 
combing  wool ;  altogether  he  obtained  ten  dif- 
ferent patents  for  inventions  and  improvements 
of  various  kinds.  In  1809  Parliament  granted 
to  Dr.  Cartwi-ight,  who  had  hitherto  derived 
little  advantage  from  his  inventions,  the  sum 
of  10,000^.  for  '  the  good  service  he  had  ren- 
dered the  public  by  his  invention  of  weaving.' 
This  was  less  than  he  had  expended  on  his 
projects,  but  it  enabled  him  to  pass  the  re- 
mainder of  his  days  in  ease  and  comfort.  He 
died  in  1823,  in  his  81st  year. 

CAEVING  is  usually  understood  to  refer 
exclusively  to  works  in  ivory  or  wood,  to  dis- 
tinguish it  from  canang  in  mai-ble  oi  stone, 
which  comes  under  the  term  sculpture ;  or  in 
metals,  when  it  is  called  cliasinff.  The  ancients 
used  ivoi7  to  a  great  extent  in  works  of  art, 
and  its  union  with  gold,  called  by  the  Greeks 
chrys-elephantine  sculpture,  was  adopted  by  the 
greatest  ai-tists.  In  later  times  carving  in 
ivory  has  been  confined  to  smaller  objects. 
Wood  of  almost  every  description  was  a  fa- 
vourite material  for  caa-ving  among  the  an- 
cients, and,  after  clay,  was  doubtless,  from  the 
facility  of  cutting  it,  the  first  substance  used 
for  imitative  art. 

For  a  long  period  in  modem  times,  there 
was  a  great  demand  for  fine  wood-carvings. 
The  elaborately  worked  Gothic  screens,  choir 
seats,  and  desks,  in  most  of  our  cathedi-als 
and  colleges,  canopies,  frames  for  doors  and 
pictures,  cabinets,  and  indeed  every  description 
of  furniture,  are  evidences  •  of  the  extent  to 
which  it  was  employed,  and  of  the  sldll  of  the 
artists.  One  of  the  most  eminent  modern 
carvers  in  wood  was  Grinling  Gibbons,  a  na- 
tive of  England.  In  London,  the  choir  of  St. 
Paul's  may  be  instanced  as  a  work  of  this  ar- 
tist. The  German  and  Flemish  carvers  in 
ivory  and  wood  were  also  much  distinguished. 

In  Jordan's  carving  machinery,  now  at 
work  at  Messrs.  Taylor,  Williams  and  Jordan's 
estabUshment  in  the  Belvedere  Eoad,  the 
wood  has  movement  given  to  it,  while  the  tools 
remain  nearly  stationary.  A  pattern  of  the 
work  to  be  carved  is  first  modelled  by  the  ar- 
tist, and  afterwards  copied  by  the  machine  in 
wood  with  perfect  acciu'acy,  and  in  such  a 
manner  that  two  or  three  copies  are  made  si- 
multaneously; the  carving  thus  prepared  by 
the  machine  is  then  sent  bade  to  the  artist 
Avho  introduces  by  hand  the  finishing  touches.' 
A  very  large  amount  of  the  carving  in  the  new 
Houses  of  Pariiament  lias  been  effected  by 
this  machine.  The  more  delicate  work  for 
the  same  building  requiring  hand -processes,  is 
entrusted  to  Mr.  Eogcrs,  whose  exquisite  pro- 
auctions  have  done  much  towards  the  revival 
ot  a  taste  for  this  art. 
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About  five  years  ago  Mr.  Pratt  patented  a 
carving  machine,  which  was  based  on  another 
patent  machine,  invented  by  Mr.  Irvuig,  for 
preparing  the  materials  for  inlaying.  Accord- 
ing to  a  description  given  of  it  before  the  In- 
stitute of  British  Architects,  Mr.  Pratt's  Ma- 
chine combines  the  principle  of  the  lathe,  the 
drill,  and  the  pantograph.  The  material  on 
which  the  design  is  to  be  carved  is  fixed  on  a 
table  which  turns  on  a  centre.  The  tool,  acting 
in  the  manner  of  a  centre-bit,  is  attached  to  an 
arm,  also  working  on  a  centre,  and  is  made  to 
revolve  with  great  velocity.    Guided  by  a  pat- 
tern of  cast-iron,  the  tool,  by  a  double  move- 
ment of  the  arm  and  the  table,  can  be  made 
to  pass  through  any  combination  of  curves, 
di'ilUng  out  the  material  as  it  passes  over  it. 
The  lines  of  the  design  are  determined  by  the 
iron  pattern,  and  the  depth  and  form  of  the 
sinking  by  the  shape  and  position  of  the  tool ; 
and  if  a  double  moulding  is  required,  two  pat- 
terns and  two  tools  and  a  double  operation  are 
necessary.    The  tool  and  its  position  at  the 
end  of  the  arm  being  once  adapted  to  the  sec- 
tion of  the  moulding  to  be  produced,  the  rest 
is  purely  m  echanical ;  the  workman  guides  the 
tool  with  one  hand,  and  the  table  with  the 
other,  and  the  design  comes  out  Avith  great 
rapidity.    The  tool  revolves  three  thousand 
times  in  a  minute ;  and  the  wood  is  cut  away 
in  the  form  of  very  fine  fragments,  like  saw- 
dust, leaving  a  smooth  sm-face  belund  it.  The 
machine  will  cut  stone  with  nearly  the  same 
facility  as  wood. 

A  kind  of  imitative  carmg  was  introduced 
a  few  years  ago,  in  which  a  hot  h'on  is  em- 
ployed instead  of  a  cutting  tool.  An  kon 
mould  is  prepared  corresponding  to  the  pat- 
tern to  be  produced ;  and  this  mould,  being 
heated  to  redness,  is  apphed  with  great  force 
to  the  surface  of  a  piece  of  damped  wood ;  and 
this  process  is  repeated  until  the  requh-ed 
form  is  produced,  by  burning  away  the  surface 
of  the  wood.  The  char  is  then  removed ;  and 
any  requisite  undercuttmg  is  done  by  hand. 
When  finished,  the  work  has  somewhat  th& 
appearance  of  old  oak ;  and  the  surface  may 
be  brought  to  a  high  pohsh. 

The  recent  exhibitions  of  manufactures, 
both  modern  and  modireval,  have  been  rich  in 
specimens  of  carving,  showing  to  how  high  a 
degree  of  excellence  this  art  may  be  earned. 
It  is  a  pleasing  feature  in  the  history  of  taste 
that  this  art,  after  a  long  period  of  dechne, 
has  now  again  worked  itself  into  favour. 

CARYATIDES,  female  figures  employed 
in  architecture  in  place  of  columns.  Like 
many  other  forms  of  art,  they  were  most  pro- 
bably drawn  from  EgJT*-  Six  beautiful  Cai-y- 
fttid  figure*  wore  employed  m  the  Pandi-osion, 


one  of  the  buildings  on  the  Acropolis  of  Athens. 
The  northern  portico  of  the  Pandrosion  had 
six  louic  columns,  four  in  front,  and  one  on 
each  flank :  the  soiithem  portico  was  supported 
by  six  Caryatid  figures,  four  in  front,  and  one 
on  each  flank.  They  were  placed  upon  a  base- 
ment, and  supported  an  enriched  entablature. 
One  of  the  figures  is  now  in.  the  British  Mu- 
seum, among  the  Elgin  collection.  The  exe- 
cution of  this  figure  is  very  fine  ;  its  height  is 
7  feet  9  inches.  Caryatides  may  be  seen  at 
the  side  porches  of  St.  Pancras  Church. 

CARYO'TA,  a  genus  of  palms  which  grows 
in  tropical  Asia.  Its  wood  is  so  hard  as  to  be 
cut  vnth.  some  difficulty,  and  is  consequently 
of  considerable  value,  provided  the  soft  sap- 
wood  in  the  centre  is  scraped  away.  Roxburgh 
describes  the  tree  as  being  highly  valuable  to 
the  natives  of  the  countries  where  it  grows  in 
plenty:  it  yields  them,  during  the  hot  season, 
an  immense  quantity  of  toddy,  or  palm-wine. 
The  pith,  or  faiinaceous  part,  of  the  trunk  of 
old  trees  is  said  to  be  equal  to  the  best  sago ; 
the  natives  make  it  into  bread,  and  boil  it  into 
thick  gruel. 

CASAN  is  one  of  the  busiest  cities  of  Eu- 
ropean Russia.  It  has  a  great  cloth  manu- 
factory, in  which  1000  work-people  ai-e  em- 
IDloyed.  Cottons,  morocco  and  other  leather, 
soap,  steel,  iron,  and  earthenware,  tiles,  gun- 
powder, spmts,  and  beer  are  the  other  chief 
manufactm-es.  It  carries  on  an  extensive 
trade  by  means  of  the  Volga  in  these  products, 
and  in  tea  and  other  Asiatic  imports. 

CASE-HA.RDENING.  This  is  a  process 
by  which  the  sm-face  of  a  piece  of  iron  has  a 
quality  imparted  to  it  very  much  allied  to  that 
of  steel ;  so  as  to  superadd  the  hardness  of  a 
steel  surface  to  the  toughness  of  an  u-on  foun- 
dation. It  is  applied  to  various  kinds  of  tools 
and  utensUs  ;  and  is  brought  about  by  the  ac  - 
tion of  heat  and  charcoal,  as  in  the  conversion 
of  steel.    [Steel  Manufactuke.] 

CASE-SHOT  are  bullets  contained  in  a 
cylindrical  tin  canister,  or  in  a  spherical  shell 
of  iron,  which  are  discharged  from  a  piece  of 
ordnance.  The  first  of  these  kinds  of  cases 
burst  immediately  on  leaATJig  the  gun,  and  the 
bullets,  which  at  first  take  diverging  rectilineal- 
du-ections,  soon  lose  aU  regularity  of  motion  ; 
their  efiective  range  does  not  exceed  500  yai-ds. 
The  spherical  case-shot,  which  were  formerly 
called  Shrapnell's  Shells  from  the  name  of  the 
inventor,  are  fired  like  common  shells,  and, 
the  length  of  the  fuse  being  properly  regula- 
ted, they  only  burst  at  the  required  spot; 
consequently  the  scattered  balls  and  the  frag- 
ments of  the  shell  may  be  made  to  take  full 
effect  in  a  column  of  an  enemv's  troops  at  800 
or  1800  yards'  distance. 
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CASEIN  is  the  basis  of  tlie  vaiions  kinds 
of  cheese,  and  closely  resembles  albumen  in 
many  properties.  It  is  a  curdy  white  substance, 
insoluble  in  water  or  alcohol,  but  soluble  by 
water  containing  an  alkali  or  its  carbonate. 
It  is  coagulable,  and  is  sepai-ated  from  the 
milk  in  maldng  cheese. 

CASEMATE,  is  a  vault  of  stone  or  brick- 
work, frequently  built  in  the  thickness  of  tlie 
rampart  of  a  fortress  for  the  reception  of  ai-- 
tillery  which  is  to  five  through  embrasures 
pierced  for  the  pui-pose  in  the  front  of  the 
vault. 

CASHMERE.  This  very  interesting  moun- 
tain region  of  India  has  produce  and  manu- 
factures of  a  peculiar  character.  The  lower 
classes  live  partly  on  the  singhara,  or  water- 
tun,  which,  dui-ing  eight  or  nine  months  in 
the  year,  is  fished  from  the  bottom  of  the  lake 
Wulur.  Of  this  article,  60,000  tons  are  pro- 
ctu'ed  annually,  sufficient  for  the  support  of 
20,000  persons.  The  mucilaginous  pith  of 
the  water-lily  also  supports  a  considerable 
number  of  people  during  eight  months.  Among 
the  cultivated  plants  the  crocus  is  the  only 
one  which  furnishes  an  article  of  export,  the 
saffron  of  Cashmere  being  known  in  all  parts 
of  "Western  Asia.  A  sort  of  grai^e,  called  sun- 
gut,  yields,  by  distillation,  a  beverage  which, 
in  the  opinion  of  the  Chinese,  is  not  inferior 
to  that  of  the  ordinary  grape.  Common 
grapes  also  abound,  and  the  wme  which  is 
made  resembles  Madeu-a.  No  trees  ai'e  cul- 
tivated with  any  care  except  the  walnut,  of 
which  there  ai-e  three  different  kinds ;  the 
kernel  is  eaten,  and  used  for  making  oil ;  and 
the  husks  of  the  fruit  are  employed  in  dyeing 
black.  Cashmere  is  famous  for  its  flowers, 
especially  roses,  which  are  cultivated  with  cai-e, 
and  from  them  attar  is  extracted.  [Attae  or 
PiOSES.]  Bees  are  very  numerous,  and  each 
farmer  has  several  bee-hives  in  the  walls  of 
his  house, — sometimes  as  many  as  ten  ;  these 
hives  are  of  a  cylindrical  form,  and  extend 
quite  through  the  wall.  Silk-woi-ms  are 
reared,  but  less  than  formerly,  when  silk  was 
an  article  of  export.  The  metals  are  iron, 
which  is  abundant,  copper,  iDlumbago,  and 
lead  exist,  but  are  not  worked. 

The  Cashmerians  are  veiy  industrious, 
which  is  shown  in  the  excellence  of  then-  cul- 
tivation, and  the  peifection  which  their  manu- 
factures have  attained.  The  principal  branch 
pf  industry  is  shawl-making,  in  which  00,000 
individuals  arc  employed,  though  the  number 
of  looms,  which  two  hundred  years  ago 
amounted  to  40,000,  has  been  greatly  reduced. 
Two  weavers  work  at  each  loom,  when  the 
shawls  are  simple ;  but  when  they  are  of  a 
superior  kind,  four  persons  are  required.  Ac- 


cording to  one  authority,  80,000  shawls  ai'C 
annually  made,  but  the  mmiber  is  constantly 
fluctuating,  so  that  no  con-ect  estimate  can 
possibly  be  formed.  Paper  is  also  manufac- 
tured, and  though  less  is  now  exported  than 
foiTaerly,  it  is  still  considered  as  the  best 
made  in  Western  Asia.  The  Cashmerians 
work  witli  great  sldll  and  taste  different  objects 
in  wood,  which,  as  well  as  lacker-work,  ai-e  ex- 
ported to  the  neighboming  countries.  The 
commerce  of  the  country  seems  to  be  limited 
to  the  exportation  of  the  manufactured  goods, 
and  the  importation  of  wool  from  Tibet,  and 
of  metals  from  India,  and  perhaps  from  Per- 
sia. The  transport  of  goods  over  the  high 
mountains  is  chiefly  effected  by  men,  who 
caiTy  them  on  their  backs.  Between  Cash- 
mere and  Ladak  sheep  ai'e  used  to  can-y  bur- 
dens. 

CASHMEEE,  is  a  peculiar  textile  fabric 
fomied  of  the  fine  downy  wool  found  about 
the  roots  of  the  hair  of  the  Tibet  goat,  and  so 
called  from  the  original  seat  of  the  manufac- 
ture, in  the  valley  of  Cashmere.  Shawls  of 
exceedingly  delicate  quality  are  the  principal 
aiticles  manufactured  of  this  material ;  but  a 
cloth  woven  in  imitation  of  them  is  also  made, 
and  called  by  the  same  name,  or  by  corruption, 
Cassimere.  Kerseymere,  whicli  resembles 
cassimere  in  sound,  is.  a  different  fabric. 
[Woollen  and  Worsted  Manufactuees.] 

An  interesting  description  of  the  manufac- 
ture of  Cashmere  shawls  is  given  in  '  Vigne's 
Travels  in  Kashmir-.'  The  process  is  exceed- 
ingly slow,  the  weaving  of  a  pair  of  shawls,  or, 
as  some  writers  Iiave  it,  of  a  single  shawl, 
often  emplojdng  three  men  with  a  ciumsy  old- 
fashioned  loom  for  a  period  of  six  months ; 
and,  owing  to  the  numerous  heavy  duties 
chai-ged  upon  the  shawls  between  leaving  the 
loom  and  reaching  a  purchaser  in  this  counti-y, 
the  price  of  real  Cashmere  shawls  of  the  best 
quality  is  vei-y  high.  They  have  frequently 
been  sold  in  London  at  from  100  to  400  gui- 
neas each,  and  at  one  time,  when  the  import 
duty,  which  has  since  been  greatly  reduced, 
amounted  to  80  per  cent,  on  the  value,  as 
much  as  500  guineas  has  been  demanded  for 
a  single  shawl. 

Various  attempts  have  been  made  to  natu- 
ralise the  Cashmere  shawl  goat  in  this  and 
other  European  countries  ;  but,  as  the  pecu- 
liai-ities  of  its  wool  appear  to  be  dependent 
upon  climate,  the  perfect  success  of  any  such 
attempt  is  problematical.  The  wool  itself  lias 
also  been  imported  as  a  raw  material.  In 
leyn,  at  which  time  Ihe  weaving  of  shawls 
from  Cashmere  yarn  imported  from  France, 
had  become  an  important  branch  of  manufac- 
ture, a  premium  of  300/.  was  oflered  by  the 
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Board  of  Trustees  for  the  Encoiu-agement  of 
Arts  and  Manufactvires  in  Scotland,  to  the 
person  who  should  fu-st  establish  the  spinning 
of  Cashmere  wool  upon  the  French  principle. 
In  consequence  of  this  offer,  Captain  C.  S. 
Cochrane  devoted  himself  to  the  subject,  and 
having  succeeded,  after  some  difficulty,  in  ob- 
taining a  knowledge  of  the  secret,  he  patented 
the  plan,  and  subsequently  sold  his  patent  to 
the  Messrs.  Holdsworth,  of  Glasgow,  who  es- 
tablished the  manufactiu-e  successfully,  and 
obtained  the  offered  reward  in  1833. 

CASKS  ;  COOPERAGE.  The  maldng  of 
casks,  ban'els,  butts,  hogsheads,  tubs,  &c.,  is, 
up  to  the  present  time,  almost  whoUy  a  han- 
dicraft employment.  The  peculiar  shaping  of 
the  xneces  of  wood,  the  fitting  them  together, 
and  the  mode  of  binding  them  with  ii-on  hoops, 
— are  all  effected  without  the  aid  of  anything 
which  deserves  the  name  of  machinery.  Yet 
when  we  consider  how  mathematically  exact 
all  the  angles  and  cm'ves  must  be,  it  would 
seem  to  be  a  branch  of  manufacture  pecuharly 
fitted  for  the  application  of  machinery. 

Accordingly,  we  find  that  patents  are  fre- 
quently taken  out  for  cask-maldng  machinery. 
One  such  patent,  hy  Mr.  Brown,  ohtained 
twenty  or  thirty  years  ago,  relates  to  a  system 
of  machinery,  of  which  one  part  cuts  the  edges 
of  the  staves ;  another  part  cuts  the  groove  or 
chine  for  receiving  the  head ;  a  third  j)art  cuts 
the  head  into  a  circular  shape :  a  fourth  hevels 
the  edge  of  the  head ;  and  a  fifth  gives  a 
smooth  cu'cular  surface  to  the  exterior  of  the 
cask. 

Danson  and  Symington's  patent  respecting 
casks,  taken  out  in  1844,  relates  to  the  value 
of  a  rapid  current  of  heated  air,  not  only  in 
drying  wood,  hut  in  removing  fungous  impuri- 
ties which  often  accompany  damp -wood.  They 
recommend  that,  in  making  a  cask,  instead  of 
drying  the  wood  in  the  ordinary  way  before 
using,  hy  which  it  is  difficult  to  bend  without 
blistering,  it  slaould  be  cut  up  quite  green, 
and  shaped  into  staves  and  heads — due  allow- 
ance being  made  for  shrinkage.  The  pieces 
are  easily  bent  in  this  state  ;  and  being  tem- 
porarily fastened  together,  they  are  exposed 
to  a  rapid  current  of  heated  air,  which  cames 
off  all  the  moisture,  and  shrinks  the  pieces  to 
the  proper  size. 

The  same  patentees  also  use  hot  air  to 
cleanse  casks  after  using :  a  method  wliich 
they  consider  to  be  more  effectual  and  cheaper 
than  the  use  of  steam,  which  is  ordinai-ily  em- 
ployed in  the  great  breweries.  In  order  to 
remove  from  the  interior  of  the  cask  any  fun- 
gus or  impurity  which  cannot  be  removed  by 
the  heated  air,  the  patentees  use  a  peculiai- 
Irind  of  chain,  which  enters  at  the  bung-hole, 


and  is  worked  about  by  means  of  machi- 
nery. 

Mr.  Robertson,  a  cooper  of  Liverpool,  took 
out  a  patent  in  1849  for  a  series  of  machines 
of  rather  complicated  character,  for  making 
casks  and  similar  vessels.  One  piece  of  ap- 
paratus is  intended  to  plane,  at  one  time,  both 
sides  of  the  staves  which  are  to  form  the 
curved  part  of  the  cask ;  giving  a  convexity  to 
one  surface  and  a  concavity  to  the  other  sur- 
face of  each  piece  of  wood.  A  second  piece  of 
apparatus  planes  the '  edges  of  the  staves, 
giving  to  each  edge  the  particular  slope  neces- 
sary for  the  staves  to  assume  a  cu-cular  ar- 
rangement when  placed  edge  to  edge.  A  third 
machine  compresses  all  the  staves  together 
in  a  circular  form,  and  forces  the  ends  -n-ithin 
the  hoops  which  are  to  bind  them  together. 
Another  machine  presses  together  the  pieces 
of  wood  which  are  to  fonn  the  head  of  the 
cask,  cuts  them  into  a  cu-cular  form,  and  bevels 
the  edges.  A  fifth  piece  of  apparatus  cuts  the 
groove  in  which  the  head  is  fitted  to  the  cask ; 
and  another  punches  the  holes  in  the  iron 
hoops.  Thus,  according  to  the  patentee's 
plans,  every  part  of  a  cask  is  made  by  machi- 
nery. 

Mr.  Samuel  Brown  patented  in  1840  a  mode 
of  making  metalhc  casks.  The  cask  is  formed 
of  a  parallelogram  of  sheet  u'on  or  other  metal, 
turned  up  into  a  cyhndrical  form,  with  an  or- 
dinary lap  joint.  The  head  of  the  cask  is 
formed  of  a  circular  piece  of  metal,  cut  out 
and  turned  up  all  round  the  edge  ;  this  being 
forcibly  driven  into  the  cylindrical  barrel,  has 
rivets  placed  at  intervals  of  four  or  five  inches 
all  round,  which  are  rivetted  through  the  bar- 
rel and  through  the  turned  up  edge  of  the 
head.  The  other  end  of  the  cask,  called  the 
moveable  head,  is  made  like  the  first,  but  at- 
tached in  a  different  manner  ;  in  this  case 
projecting  ears  of  metal  are  rivetted  at  proper 
intervals  around  the  cyhnder ;  and  the  heads 
of  these  rivets  being  within  the  cylinder,  serve 
as  stops  to  prevent  the  head  of  the  cask  fi-om 
being  driven  in  too  far.  This  second  head 
being  forced  into  its  place,  the  ears  ai-e  bent 
down  upon  the  edge  of  the  cylinder  and  over 
the  raised  edge  of  the  head,  thereby  retaining 
it  firmly  in  its  place.  The  joints  are  to  be 
made  fluid-tight  with  any  of  the  ordinary 
paints  or  cements. 

CASPIAN  SEA.  The  depth  of  this  inland 
sea  in  some  i)laces  reaches  to  600  feet ;  but, 
as  the  sea  is  mostly  shallow  near  the  coasts, 
it  is  unfavom-able  fornavigation  by  large  ships. 
The  water  is  salt,  but  less  so  than  that  of  the 
ocean.  The  na\ngation  is  confined  to  the 
countries  lying  on  the  west  shores  between 
the  mouth  of  the  Volga  and  the  town  of  Aster- 
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ab&A.  The  Eussians  of  Astrakhan  use  brigs 
of  from  150  to  200  tons  ;  but  the  Persians 
only  small  vessels,  from  50  to  70  tons.  The' 
fisheries  give  employment  to  the  inhabitants 
of  the  adjacent  countries,  who  capture  vast 
numbers  of  stirrgeon,  belugas,  sterlets,  sal- 
mon, and  seals.  On  the  shores, much  naphtha 
is  met  ^yith. 

CASSA'VA,  or  Manioc,  a  nutritious  feciila 
obtained  from  the  roots  of  Jateopha  or  Janipha 
Manihot,  and  some  allied  species.  This  plant 
abounds  in  a  highly  poisonous  juice,  very 
small  doses  of  which  produce  the  most  dan- 
gerous consequences ;  it  is  however  of  so  vol- 
atile a  natm-e  as  to  be  entirely  driven  off  by 
heat,  and  consequently  there  is  no  practical 
difficulty  in  procm-ing   tlie  nutritious  sub- 
stance in  a  pm-e  state.    In  order  to  effect  this 
the  roots  are  peeled,  weU  washed,  and  then 
groimd  between  millstones  tiU  they  are  redu- 
ced to  a  state  of  paste.    This  is  subjected  to 
pressui-e  for  the  pm-pose  of  depriving  it,  as 
far  as  possible,  of  the  juice ;  the  residue  is 
placed  in  vessels  over  a  brisk  and  regular  fire, 
and  continually  stiiTed,  until  it  becomes  di-y  • 
It  then  acquires  a  gi-anular  appeai-ance,  is  gra- 
dually cooled,  and  aftenvards  packed  in  bar- 
rels, when  it  may  be  preserved  for  a  great 
length  of  time.    Tapioca  is  a  preparation  of 
Cassava. 

CA'SSIA,  is  a  genus  of  legummous  plants, 
consisting  of  a  large  number  of  species,  chiefly 
inhabiting  the  tropical  or  temperate  parts  of 
the  world,  and  including  among  them  the 
plants  that  produce  the  Senna  leaves  of  the 
apothecaries. 

Cassia  fistula  is  a  small  tree,  witli  large  yel- 
low flowers  growing  in  long  loose  racemes, 
having  the  aspect  of  a  laburnum,  and  is  found 
wild  in  India  and  the  tropical  parts  of  Africa 
The  leaves,  flowers  and  pulp  of  this  plant  are 
piu-gative,  but  they  are  not  now  much  used 
Cassia  acitlifnlia,  a  small  under  shrub,  is  found 
wild  in  Egypt,  Sennaar,  and  Abyssinia,  and 
lorms  an  important  article  in  the  commerce 
of  those  countries.  It  is  chiefly  sent  to  Alex- 
andria for  shipment,  whence  it  has  gained  the 
name  of  Alexandrian  Senna  among  the  Arxx"- 
merchants.  It  is  considered  the  most  valu- 
able of  all  the  sennas.  Cassia  lanceolata  is 
SlTln  Arabia,  whence  it  is  exported 
under  the  name  of  Senna  or  Mecea. 

Of  the  species  of  Cassia  mentioned  above 
either  the  pulp  or  leaves  are  used  in  medicine 

The  quantity  of  Cassia  imported  in  1840 
amounted  to  no  less  than  472,003  lbs  •  and 
m  SIX  months,  from  April  to  October  1850  to 
tne  enormous  quantity  of  0-10,.')05  lbs  ' 

CASSIA  BUDS,    i'lie  unexpanded  flowers 
a  species  of  Cinnamomum,  when  they  have 
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'  attained  about  a  fourth  of  their  complete  size 
are  collected  and  sold  under  this  name.  The' 
taste  and  odour  resemble  cinnamon,  and  they 
ai-e  used  for  similar  purposes.  By  distilla- 
tion they  jdeld  a  heavy  yellowish-coloured  oil. 

CASTILE.  New  and  Old  Castile  are  richly 
favoured  provinces  in  Spain.    The  plains  of 
New  Castile  are  among  the  finest  wheat  dis- 
tricts in  the  world ;  in  La  Mancha  and  Toledo 
the  annual  produce  of  wheat  amounts  to  about 
2,000,000  quarters.  The  want  of  roads,  canals, 
and  navigable  rivers,  is  however  severely  felt. 
Almost  the  only  means  of  transport  for  all 
kinds  of  produce  is  by  mule  back.    The  prin- 
cipal objects  of  cultivation  besides  wheat  are 
saffron,  oH,  fruits,  wines,  hemp,  silk,  and  gar- 
banzos,  a  sort  of  pea  much  used  for  food.  The 
province  is  rich  in  minerals  ;  but  mines  of 
iron,  salt,  and  quicksilver  are  the  only  ones 
worked.     The   manufactures   ai-e  confined 
prmcipally  to  articles  of  common  use.  The 
province  contains  tliree  or  four  important 
toTOs  which  call  for  notice  elsewhere.  [Alma- 
den;  Madeid;  Toledo.] 

The  other  province,  Old  Castile,  nearly  re- 
sembles New  Castile  in  general  chai^acter.  In 
the  department  of  Santander  the  high  lands 
contain  fine  pasturage,  and  in  maiiy  places 
are  covered  with  forests  of  chestnuts,  oalc,  pine 
and  fir.  A  great  deal  of  butter  is  made.  Goats' 
are  very  numerous.    Iron  of  the  best  quahty 
IS  obtained.    In  summer  the  mountain  pas-- 
tures  of  the  sien-as  are  frequented  by  count- 
less numbers  of  migratory  sheep,  which  remain 
here  till  the  begmning  of  October,  when  they 
commence  their  return  to  Andalusia  for  the 
mnter.    The  manufactures  ar-e  confined  to 
coarse  woollens,  cotton,  linen,  leather  and 
glass.    Though  agricultui-e  is  in  a  very  back- 
ward state  m  all  the  departments,  yet  a  good 
deal  of  wheat  is  exported  from  the  province. 
Ihe  chief  sea-port,  Santander,  is  a  place  of 
considerable  commercial  activity,  and  carries 
on  an  extensive  trade  with  Cuba,  to  which  it 
exports  flour  ground  at  the  large  mills  in  the 
neighbourhood.  Wool  is  exported  to  England 

chiefly  of  colonial  produce.  San  Ildefonso, 
on  the  northern  slope  of  the  Sierra  de  Gua- 
dan-ama,  is  famous  for  its  manufacture  of 
gl  ass. 

CASTING.  [Founding.] 
CASTLE,  from  the  Latin  castellnm,  a  dimin- 
utive of  caslrnm,  an  encampment,  is  a  walled 
enclosure  w.lh  a  tower  or  towers,  strongly  con 
slructed  and  intended  as  a  place  of  safety 
^mr^T  ''^^^"^^.."'-yof  ^vhich  are  in  ruh  s," 

cZu!'  J'™r^'  ^"'^     the  East.  The 

casues  ot  England  consist  of  those  erected  by 
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the  Eomans ;  of  British  and  Saxon  castles 
erected  previous  to  the  Norman  conqtiest,  and 
Norman  castles  erected  after  it ;  and  also  of 
tlic  more  modern  stone  and  brick  castles, 
erected  from  about  the  reign  of  Edwai-d  I.  to 
the  time  of  Henry  YII.  The  Eoman  castles 
in  this  country  are  numerous,  and  some  of 
them  still  in  very  perfect  condition,  such  as 
Bm-gh  Castle  and  Ricliborough.  The  Saxons 
most  probably  adapted  the  Roman  inclosiu-es 
to  their  modes  of  defence,  and  it  appears  that 
they  often  raised  a  mound  on  one  side  of  the 
walls,  on  which  they  erected  a  Iceep  or  citadel. 
"Roman  castles  were  probably  sometimes 
formed  on  the  sites  of  British  works;  and 
Saxon  castle-building  was  probably  borrowed 
from  the  Romanised  Britons,  who  had  ac- 
quired a  taste  and  knowledge  of  the  arts  from 
the  Romans. 

Norman  castles,  as  fortifications,  are  the 
strongest.    They  consisted  of  mounds  and 
ditches,  or  moats,  with  walls  on  the  mounds 
sm-mounted  with  battlements  :  the  walls  were 
also  fortified  at  the  top  with  small  projectuig 
towers  called  bastions.    In  the  walls  were  en- 
trance gate  towers,  with  bridges  either  of 
stone  or  Avood,  which  were  made  to  draw  up 
and  down.    The  entrances  were  also  guarded 
with  thick  doors  and  portcuUises,  or  gates 
Avhich  dropped  down  through  grooves  at  the 
side  of  the  masonry.    All  apertm-es,  except 
the  gateway,  Avere  usually  very  small.  Plat- 
forms were  made  behind  the  parapets.  The 
gateway  was  sometimes  defended  by  a  barbican 
and  also  flanked  by  towers,  as  well  as  the 
outer  walls.   The  keep  was  usuaUy  in  or  near 
the  centre  of  the  castle,  and  it  had  sometimes 
a  chapel  within  it.    Ro(;hester  Castle,  which 
stands  on  a  small  eminence  near  the  bridge 
over  the  Medway,  is  a  fine  example  of  a  Nor- 
man castle. 

WilUam  the  Conqueror  was  a  great  biuicler 
of  castles.    Forty-nine  castles  are  mentioned 
in  Domesday  Book,  which  notices  Arundel  as 
the  only  one  named  in  the  time  of  the  Confes- 
sor.   It  is  said  that  in  the  nineteen  years  of 
Stephen's  reign  1115  castles  were  erected. 
Every  feudal  chieftain  had  his  stronghold, 
round  whicli  his  immediate  retainers  ralhed, 
for  the  purpose  of  mutual  defence  or  to  annoy 
and  plunder  their  neighbours.    A  very  consi- 
derable number  of  old  towns  of  Europe  gra- 
dually arose  around  these  baronial  fortifica- 
tions ;  and  it  is  interesting  to  trace,  m  the 
history  of  many  of  these  communities,  the  pro- 
cress  by  whicli  the  town,  originally  a  miserable 
dependence  on  the  castle,  gradually  attained 
privileges,  and  charters,  and  wealth,  and  in 
creased  in  strength  and  importance  exactly  in 
proportion  as  the  owner  of  the  fortress  lost 


both,  till  finally  the  castle,  from  being  neg- 
lected and  deserted,  was  either  levelled  with 
the  ground  and  furnished  materials  for  liouse- 
building,  or  remained  in  ruins,  an  enduring 
monument  of  the  slow  but  certain  victory  of 
the  once  subject  townsmen  over  their  lords. 

CASTOR  is  a  secretion  formed  witlun  the 
body  of  the  beaver.    The  secretion  is  at  fii-st 
in  a  liquid  state  about  the  consistence  of  syrup, 
but  it  ultimately  becomes  sohd,  losing  some 
of  its  odour  and  activity.  As  met  with,  in  com- 
merce it  is  of  two  kinds,  the  Russian,  and  Ca- 
nadian or  Enghsh,  of  which  the  Russian  is 
the  rarest  and  most  esteemed :  it  is  more  care- 
fully managed  from  the  time  of  its  excision, 
being  first  dried  m  smoke,  and  often  wapped 
in  swine's  bladder.    The  odoin-  is  peculiar, 
very  penetrating  and  unpleasant ;  the  taste  is 
also  pecuhar,  bitterish,  somewhat  acrid  or  aro- 
matic, and  endming.     Castorine  may  be  ob- 
tained by  boiMng  one  pai't  of  castor  in  six  of 
alcohol,  and  leaAdng  the  filtered  hquid  to  cool, 
when  it  falls  to  the  bottom.   It  is  verj'  com- 
bustible, and  is  neither  acid  nor  alkahne  ;  it 
has  a  copperish  taste. 

Castor  is  used  to  a  considerable  extent  in 

medicine.  . 

CASTOR-OIL  is  procm-edfrom  tlie -KtctJius 
Coimnmis,  or  Castor-oil  plant,  wHch  was 
known  from  very  ancient  times  both  to  the 
Egyptians  and  to  the  Greeks.    The  native 
country  of  the  Richius  communis  is  unknown, 
though  it  is  conjectiu-ed  to  be  originally  from 
Barbary.   The  enth-e  plant  is  possessed  of  ac- 
tive properties,  but  the  oil  extracted  from  the 
seeds  is  only  employed  in  Europe.    The  an- 
cients administered  the  seeds  enture,  but  their 
vai-iable  action,  occasionally  even  producing 
fatal  effects,  led  to  then-  disuse,  and  the  od  is 
of  compai-atively  recent  introducUon.  ihe 
seeds,  of  which  three  are  found  m  each  cap- 
sule,  are  about  the  size  of  a  small  bean.  They 
were  formerly  knoAvn  in  the  shops  as  Semma 
Ricini.  ^^arious  procedures  have  been  adopted 
to  extract  the  oil,  and  these  have  much  infiu- 
ence  on  its  qualities  in  respect  of  colour,  acn- 
dity,  and  freedom  from  rancidity.    Both  m 
India  and  America,  whence  the  fii-st  supp hos 
were  brought,  much  heat  was  employed,  anrt 
Imll  the  process  a  volaUle  pnnciple  was 
eithei^liberated  or  produced,  which  was  so  irn- 
tatin-  as  to  require  the  workmen  to  protect 
their^  faces  by  masks.    Even  in  the  present 
day  some  heat  is  used  to  obtain  what  is  termed 
the  cold  dravm  castor-oil,  but  it  is  quite  unne- 
cessary, and  should  always  be  avoided. 

Castor-Oil  of  good  quahty  is  a  1"<^1;>«  f  ' 
of  a  very  pale  yellow  colour,  almost  hmp  d, 
with  a  shghtly  nauseous  odour,  and  an  o  Y 
taste,  mild  at  first, but  causmg  a  feehng  m  tl.o 
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back  of  the  throat,  which  is  more  or  less  in- 
tense in  proportion  to  the  freshness  of  the 
specimen.  Okl  or  badly-prepared  oil  is  rancid 
and  disagreeable.  It  can  be  solidified  only  by 
a  very  low  temperature. 

Castor  Oil  is  a  valuable  and  well-known  me- 
dicine, of  wliich  considerable  quantities  ai'e 
used.  The  quantity  imported  hi  1848  was  no 
less  than  4588  cwts. 

CASTEES,  a  tora  in  the  department  of 
Tam  in  France,  is  a  place  of  great  manufac- 
tm-ing  uidustry ;  for  then- care  and  skill,  and 
the  finish  given  to  their  productions,  its  arti- 
sans are  considered  the  best  in  the  south  of 
France.  It  is  particularly  celebrated  for  its 
fine  wool-dyed  cloths,  called  cuirs  de  laine ;  but 
all  other  sorts  of  woollen  stufis  are  manufac- 
tui-ed,  as  weU  as  hnen,  soap,  leather,  glue,  and 
paper.  There  ai-e  also  several  bleaching,  dye- 
mg,  and  sUk-weaving  establishments,  and  iron 
and  copper  foundi-ies.  The  commerce  of  the 
to™  is  very  considerable. 

CATALONIA,  one  of  the  provinces  of  Spain, 
IS  deficient  in  corn  and  cattle,  but  a  good  deal 
of  ^vme  is  produced.  Other  articles  of  produce 
are  oil,  hemp,  nuts,  almonds,  fruits,  silks,  &c. 
The  forests  abound  with  cork- trees,  the  bark 
of  which  is  a  considerable  article  of  commerce. 
Catalonia  abounds  in  mineral  wealth,  coal, 
copper,  lead,  zinc,  manganese,  cobalt,  nitre, 
salt,  marble,  &c.,  being  found.  It  is  the  chief 
manufacturing  province  of  Spain,  the  princi- 
pal products  being  woollens,  cottons,  siUcs,  lace, 
leather,  paper,  iron,  brandy,  and  Hquem-s.  The 
coasts  abound  with  fish.  Since  the  loss  of 
the  Spanish  American  colonies  the  trade  of 
Catalonia  has  greatly  decUned. 

Besides  Barcelona,  the  principal  to\vn, 
there  are  Tortosa.  with  its  salt  pits  and  quai-- 
nes  of  jasper;  Tarragona,  ^vith  its  manufacto- 
nes  of  sillvs,  trade  by  sea,  and  exports  of  oil 
nuts,  wine,  brandy,  cork,  &c.;  with  its 

manufactones  of  brandy  and  liqueurs  ;  Man 
rem,  with  its  manufactures  of  silks  and  gun- 
powder. Matard  has  manufactories  of  cottons 
silks,  lace,  and  glass,  and  ship-building  yards' 
f^'ch  has  manufactories  of  woollens  and  cot- 
tons; coal  and  copper  mines  are  worked  in 
the  neighboiu-hood,  in  which  also  are  found 
amethysts,  topazes,  and  coloured  ciwstals, 
which  are  worked  by  the  jewellers  of  Barcelona 
iZ.^.//  IS  north  of  Vich,  and  has  manufactories 
of  firelocks,  swords,  and  bayonets. 

En.f  !  fw  is  a  name  given  both  in  the 
East  and  est  Indies  to  some  kinds  of  rafts 
which  are  used  in  short  navigations  along  the 
sea-sliore.  Those  used  at  Madras,  where  tlic 
coast  is  shaUow  and  shelving  and  the  surf  very 
great  consist  of  three  cocoa-tree  logs  lashed 
together,  and  only  large  enougli  to  carry  one 
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or  at  most  two  persons.  On  the  coast  of  South 
America  the  rafts  are  from  70  to  80  feet  lontr 
and  from  20  to  25  feet  wide 

CATECHI'NUM.    This  peculiar  principle 
IS  obtamed  not  merely  from  Catechu,  strictly 
so  called,  but  also  from  gambir  and  some 
kinds  of  cinchona  bark.    The  best  mode  of 
procuring  it  is  to  digest  catechu  in  sulphuric 
a3ther,  then  evaporate  the  rether,  wash  the  re- 
siduum in  cold  water,  repeatedly  dissolve  it  in 
boiling  water,  and  by  renewed  evaporation 
procm-e  it  pure.    It  is  persistent  at  the  ordi- 
nary temperature  of  the  air ;  but  by  long  ex- 
posm-e  to  damp  it  resolves  into  a  moulcf-like 
mass :  at  a  moderate  heat  it  melts  into  a 
transparent  fluid ;  by  a  strong  heat  it  becomes 
brown.    Catechm  is  valuable  as  an  applica- 
tion to  check  the  flow  of  blood  from  leech- 
bites,  scarification  of  the  gums,  <!!rc 
CATECHU.  [Acacia.] 
CATENAEY  (from  catena,  a  cham)  is  the 
curve  m  which  a  string  of  perfect  flexibility 
and  uniform  thickness  and  density  mil  hang 
from  two  points,  which  we  may  suppose  to  be 
in  the  same  horizontal  line,  as  the  nature  and 
properties  of  the  cmwe  mil  be  the  same  from 
whatever  points  it  may  hang.    And  all  caten- 
aries are  similar  curves ;  that  is  to  say,  let 
there  be  any  number  of  such  curves  formed 
by  chains  of  difierent  lengths,  then  each  of 
them  will  be  a  picture,  on  a  reduced  or  en- 
larged scale,  of  some  portion  of  the  longest. 

In  Bridge-buUding,  great  attention  is  paid 
to  the  natural  tendency  of  materials  to  assume 
a  eaten ai7  cmwe  under  certain  circumstances. 

CATGUT.  Several  useful  articles,  manu- 
factured from  the  intestines  of  the  sheep,  are 
for  some  explained  reason  denommated  cat- 
gut. Catgut  is  generally  in  the  form  of  cord 
stnng,  or  twine.  The  chief  pm-poses  to  which 
such  cord  is  applied  are  musical  strings  for 
harps,  violins,  and  guitars  ;  hatters'  bowstrintrs 
for  the  bowng  of  fiu-  and  wool ;  clockmakers' 
cord  ;  and  thongs  or  cords  for  whips  Gold- 
beaters' skin  is  foi-mcd  from  a  membrane 
covering  the  intestine  of  the  ox. 

CATTLE.  A  few  of  the  commercial  features 
relatmg  to  cattle  are  all  that  need  be  touched 
on  in  this  work. 

The  British  and  Irish  breeds  of  cattle  have 
been  resolved  into  Long-horns,  Middle-horns 
and  Short-horns.  TJie  Long-horns  were  for' 
merly  coarse  and  heavy  beasts  ;  they  had 
however,  good  points  ;  the  hide  was  thick  and 
Z  • '"'"i?"'  not  abundant, 

wa    M    v  }'  ^T',  "^^P^^'^rof  this  breed 

founded  what  was  called  the  NewLeicc'ster  or 
Dishley  Stock.  But  of  late  years  this  breed 
has  fallen  behind  the  improved  Sliort-horns  ; 
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and,  though  good  Loug-home.d  cattle  may 
oceasioaally  he  seeu  in  the  midland  coun- 
ties, the  fame  of  the  New  Leicesters  is  ex- 
tinguished. To  the  Middle-horned  race  belong 
the°  breeds  of  Devonshire,  Herefordshu-e, 
Glou.'estershire,  Sussex,  Wales,  and  the  Scot- 
tish Highlands.  The  horns  are  of  moderate 
size,  fine,  well  turned,  and  sharp  pointed  ;  the 
hmbs  are  clean ;  the  figure  is  compact,  and 
the  expression  animated;  the  oxen  readily 
fatten,  and  the  cows  yield  rich  mUlc.  In  har- 
diness, and  in  the  excellence  of  the  meat  they 
yieU,  the  Middle-horns  claim  a  high  rank, 
bevons,  Herefords,  and  Scots,  whether  horned 
or  polled,  sell  well  in  the  London  markets. 
The  Short-horns  had  long  been  known  m  the 
counties  of  Durham  and  York,  before_  the 
time  of  their  great  improver,  Mr.  Ceilings. 
The  cows  were  held  in  reputation  as  milkers, 
but  the  oxen  were  indifferent  feeders,  coarse, 
and  ill  formed,  and  produced  meat  of  inferior 
quality.  In  the  unproved  breed,  however, 
whUe  the  milldng  properties  are  preserved, 
the  tendency  to  fatten  is  brought  to  a  high 
degree;  and  these  quahties  are  combined 
with  size,  a  magnificent  figure,  and  the  pro 
duction  of  beef  of  the  highest  exceUence. 

The  present  leading  breeds  are  the  Middle- 
horns,  and  the  Durham,  Yorkshke,  and  Tees- 
water  improved  Short-horns.  It  is  from  the 
latter  stocks  that  the  great  London  dames 
ai-e  supplied  mth  milch  cows.  While  m  mUk 
they  yield  abundantly,  and  when  dry  may  be 
fattened  off  for  the  market  with  rapidity. 

The  great  day  for  the  sale  of  cattle  in  Lon 
don  is  on  the  Monday  in  the  week  before 
Christmas.     On  this  day,  in  six  following 
years,  the  numbers  brought  to  Smithfield  have 
been  as  follows  : — 

1845       ..       ..  5320 


1846 
1847 
1848 
1849 
1850 


5470 
4250 
5940 
5758 
6720 


The  cattle  exhibited  for  prizes  at  the  Smith 
field  Cattle  Show  increased  in  number  from 
83  in  1845  to  180  in  1850. 

The  foreign  cattle  (including  calves),  nn- 
norted  into  the  ports  of  London  and  Hull,  in 
Ibrty-six  weeks  of  the  year  1850,  amounted 
to  51,572.  , 

The  cattle  sold  at  Smithfield  amount  at  the 
present  time  to  about  220,000  annually. 

Of  the  \ises  which  cattle  render  to  the  arts 
of  life,  in  respect  to  milk,  butter,  cheese,  lea- 
ther, bladder,  gold-beater's  skin,  horn,  blood 
for  clarifying,  bone  for  handles  and  for  ma 
nure,  &c.,  the  details  given  in  tlus  work  affor- 
much  evidence. 


CAVIAPi,  an  article  of  food,  which  consists 
of  the  roes  of  large  fish,  salted  and  dried, 
especially  of  the  sturgeon  caught  in  the  Volga. 
Large  quantities  are  made  in  the  neighbom-- 
hood  of  Astrakhan,  as  many  as  30,000  casks 
laving  been  exported  from  that  city  in  a  sin- 
gle season. 

CAXTON,  WILLIAM,  to  whom  England 
owes  the  introduction  of  printing,  was  born 
probably  in  1412,  in  the  Weald  of  Kent.  He 
was  put  apprentice  to  one  Robert  Large,  a 
mercer  or  merchant  of  considerable  eminence ; 
and  afterwards  he  travelled  in  the  Low  Coun- 
tries for  a  short  time.     In  1471  Caxton  de- 
scribes himself  as  leading  a  life  of  ease,  when, 
having  no  great  charge  or  occupation,'  he  set 
about  finishing  the  translation  of  Eaoul  le 
Fevre's  '  Eecueil  des   Histoires  de  Troye,' 
which  he  had  commenced  two  yeai-s  before. 
The  original  was  the  fii'st  book  he  printed, 
and  this  translation  the  thkd.    In  the  Low 
Coiantries  he  entered  into  the  service,  or  at 
least  the  household,  of  Margai-et,  duchess  of 
Burgundy,  who  encom-aged  him  to  finish  his 
translation  of  Le  Fevi-e's  '  Histoiy  of  Troy.' 
From  the  prologues  and  epilogues  of  this 
work  we  discover  that  he  was  now  somewhat 
advanced  in  years,  and  that  he  had  leai-nt  to 
exercise  the  art  of  printing;  but  by  what 
steps  he  had  acqmred  this  knowledge  cannot 
be  discovered;  his  types,  however,  show  that 
he  acqmred  it  in  the  Low  Coimtiies.  The 
time  of  his  return  to  his  native  country  is  not 
Imown  with  certainty;  but  the  usual  supposi- 
tion has  been  that  he  brought  the  ai't  of  print  ■ 
ms  mto  England  in  1474.    In  1477  he  liad 
undoubtedly  quitted  the  Low  Countries,  and 
had  taken  up  Ms  residence  in  the  vicmity  of 
Westminster  Abbey,  where  and  in  Avhich  year 
he  printed  his  'Dictes  and  Sayings  of  the 
Philosophers.'    Stowe  says  he  fii'st  exercised 
his  business  in  an  old  chapel  near  the  en- 
trance of  the  Abbey;  but  a  very  cmious 
placai-d,  a  copy  of  which,  in  Caxton's  lai-gest 
type,  is  now  at  Oxford  in  the  late  Mr.  Douce  s 
library,  shows  that  he  printed  in  the  Almonry. 
His  death  took  place  in  1401  or  1492. 

Caxton,  Mr.  Warton  observes,  by  a-ansliv 
ting,  or  procm-ing  to  be  translated,  a  great 
number  of  books  from  the  French,  greatly 
contributed  to  promote  the  state  of  literalure 
in  England.  The  known  productions  of  his 
press  amount  to  04,  and  ai-e  enumerate.l 
with  then-  titles  in  the  '  Penny  Cycloprodia 
Lists  are  also  given  by  Dibdin,  hems,  and 

°%Tie  two  largest  assemblages  of  the  produc- 
tions from  Caxton's  press  now  l^»o;vn  ai-e 
those  in  the  British  Museum  and  in  Eail 
Spencer's  library  at  Althorpe. 
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CAYENNE  PEPPER,  is  capsicum  in  a 
ground  state.  [Capsicuj:.] 

CEDAR.  The  Cedai'  of  Lebanon  {abies 
cednis)  is  described  under  Abies,  p.  6.  The 
name  of  Red  Cedar  is  sometimes  given  to  the 
Jiinlptruii  Bennudiana,  a  tree  from  whose 
wood  cedar  pencils  ai"e  made.  About  1700 
tons  of  this  wood  were  imported  in  1847. 

CE'LEBES,  a  lai-ge  island  in  the  Eastern 
Seas,  grows  cotton,  coffee,  tobacco,  and  other 
merchantable  produce.  There  are  mines  of 
iron,  which  jdeld  metal  of  excellent  quality, 
and  some  gold  is  obtained.  Very  large  quan- 
tities of  turtle  are  taken  on  the  coast. 

The  population  of  Celebes  is  composed  of 
several  distinct  races,  of  which  the  Bugis  are 
considered  to  be  the  first  in  enterprise  and 
intelligence  ;  tliey  engross  nearly  all  the  car- 
rying ti-ade  of  the  Indian  Ai-chipelago,  the 
ti'ading  of  other  tribes  being  almost  entirely 
confined  to  coasting  voyages. 

CELLI'NI,  BENVENUTO,  born  at  Flo- 
rence in  1500,  was  one  who  combined  metallur- 
gic  sliill  with  ai-tistic  genius  to  a  degree  perhaps 
never  paralleled.  His  works  may  be  divided 
into  two  classes.  The  first,  for  which  he  was 
most  celebrated,  comprises  his  smaller  pro- 
ductions in  metal,  the  embossed  decorations 
of  shields,  cups,  salvers,  ornamented  sword 
and  dagger  hilts,  clasps,  medals,  and  coins,  in 
which  be  showed  great  sldll  in  composition, 
and  excellence  in  the  details  of  execution. 
The  second  includes  his  lai-ge  works,  as  a 
sculptor;  and  a  reference  to  his  bronze  group 
of  Perseus,  with  the  head  of  Medusa,  in  the 
Piazza  del  Gran'  Duca,  in  Florence,  mil  be 
sufficient  to  illustrate  his  merit  in  the  higher 
walk  of  his  art.  He  also  executed  some  fine 
portraits.  His  far-famed  Shield  of  Achilles 
was  displayed  at  the  Media2val  Exhibition  of 
1850 


CEMENT.  Various  cements  are  described 
under  Glue  ;  Lutes  ;  Mastich  ;  Mobtak  ; 
Solder.  Another  cement,  used  for  fixing 
pieces  of  glass  while  being  ground  for  optical 
purposes,  is  made  of  resin,  bees'  wax,  and 
whiting.  Metal  chasers  often  use  a  cement 
made  of  pitch,  resin,  tallow  and  brickdust.  A 
cement  for  alabaster  or  spar  may  be  formed 
of  resin,  bees'  wax,  and  plaster  of  Paris.  For 
various  purposes  in  the  arts,  the  following  ai-e 
used  as  cements  :  —  Shell- lac  ;  melted  sul  - 
phur ;  a  mixture  of  lime  and  white  of  egg ;  a 
mixture  of  gum  arable,  gum  ammoniac,  and 
alcohol;  gum  ammoniac,  isinglass,  and  alco- 
hol ;  rice  paste ;  sal  ammoniac,  flowers  of 
sulphm-,  and  iron  filings ;  red  lead,  white 
lead,  and  hnseed  oil ;  quicklime  and  ox-blood. 

Benson's  metaUic  cement  is  a  mixture  of 
blue  lias  lime  with  a  sort  of  metallic  sand 
very  much  like  the  Itahan  puzziiolano,  but 
containing  rather  more  iron.  It  is  very  dura- 
ble both  as  a  concrete  and  as  a  cement.  It 
has  been  used  at  the  Houses  of  ParUament, 
at  the  London  Bridge  Station,  at  the  Alfred 
Life  Office,  and  at  other  large  buildings — 
sometimes  as  a  concrete  for  foundations,  but 
more  frequently  as  a  stucco  for  surfaces. 

The  recipes  given  in  practical  works,  for 
maldng  cements,  are  exceedingly  numerous. 

Mr.  Swindells,  a  manufactiuing  chemist  of 
Manchester,  has  recently  introduced  a  cement 
made  from  the  refuse  of  the  manufacture  of 
chromates  of  potash  and  soda — useful  for  no 
other  purpose. 

CENSUS.  The  general  subject  of  a  census 
of  population  is  beyond  the  scope  of  the  pre- 
sent work;  but  we  may  give  from  the  census 
of  18-il,  the  number  of  persons  engaged  in 
productive  industry,  under  the  headings  of 
commerce,  trade,  manufactures,  agriculture, 
and  unskilled  labom-,  in  Great  Britain. 


CLASSES. 

ENGLAND. 

WALES. 

SCOTLAND 

ISLES 
in  the 
BRITISH 
SEAS. 

GREAT. 
BRITAIN. 

Total  of 
Persons. 

Total  of 
Persons, 

Total  of 
Persons. 

Total  of 
Persons. 

Total  of 
Persons. 

Commerce,  Trade,  and  Maiiu- 

2,529,073 
1,1. 57,01 0" 
(>2I),492 

90,133 
103,6.32 
C3,430 

473,601 

229,:i;i7 

04,573 

17,509 
il,493 
3,373 

3,110,376 
1,499,278 
761,868 

Labourers  

4,,307,381 

247,195 

787,491 

29,455 

5,371  ,.'322 

The  approaching  census,  to  be  made  on 
March  .30,  1851,  will  afiord  materials  for  a 
useful  comparison  with  the  above. 

CENTIGRADE  means  divided  into  one 
hundred  degrees.  The  centigrade  thermo- 
meter of  Celsius,  which  is  much  used  on  the 


continent,  divides  tlie  interval  between  the 
freezing  and  boiling  points  into  100  degrees. 
Thus  100  centigrade  degrees  are  equivalent  to 
180  of  Falirenheit. 

CENTRE,  CENTER.  This  word  is  used 
with  many  different  applications,  in  manufac- 
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tures  and  machines  dependent  on  dynamics 
and  statics  ■.—Gcnlre  of  gravity  is  the  point  D,t 
which,  the  weight  of  a  body  being  collected, 
the  equiUbrium  of  the  body  and  of  the  system, 
if  any,  of  which  it  forms  a  part,  will  not  be 
distui-bed.    Centre  of  gyration  is  the  pomt  at 
which,  if  the  whole  of  the  matter  m  a  body 
were  coUected,  given  forces  would  produce 
the  same  angular  velocity  of  rotation  m  a 
given  time  as  they  would  do  if  the  particles  of 
the  body  were  distributed  in  their  proper 
places.    Centre  of  percussion  is  that  point  of 
a  revolving  body  which  would  stiike  an  ob- 
stacle with  the  same  force  as  if  the  whole 
of  the  matter  were  collected  in  it.    Centre  of 
oscillation  is  the  point  in  which  the  whole  of 
the  matter  must  be  coUected,  in  order  that 
the  time  of  oscillation  may  be  the  same  as 
when  it  is  distributed.    Centre  of  pressure  is 
the  point  at  which  the  whole  amount  of  pres- 
sure may  be  apphed  with  the  same  effect  as  it 
has  when  distributed, 

CENTRITUGAL  FORCE.  Centrifugal 
force  is  very  usefully  apphed  in  the  action  of 
Drying  Machines,  and  many  other  pieces  of 
mechanism  employed  in  manufactures.  The 
natm-e  of  the  force  may  be  thus  iUustrated  :— 
Let  us  suppose  a  small  buUet  attached  to  a 
string,  which  string  is  fastened  to  a  pouit 
upon  a  table,  friction  and  the  resistance  of  the 
not  bemg  supposed  to  exist.  Let  the  bullet 
he  placed  in  a  state  of  revolution  round  the 
fixed  point,  by  means  of  the  string,  and  with 
a  given  velocity.    It  will  continue  to  revolve 
round  with  the  same  velocity,  and  the  stiing 
will  be  stretched  by  a  pressm^e  depending  upon 
the  mass  of  the  bullet  and  its  velocity. 

This  pressiu-e  of  the  string  is  caused  by  an 
effort  to  escape  on  the  part  of  the  buUet,  ari- 
sing from  its  tendency  to  continue  its  motion 
in  the  direction  of  the  tangent.    This  is  the 
centrifugal  (or  centre-avoidmg)  force,  which  is 
thus  measured:  suppose,  for  mstance  the 
velocity  of  revolution  in  the  cncle  to  be  8  ieet 
per  second,  and  the  radius  10  feet.  Divide  the 
square  of  the  velocity  by  the  radius,  or  divide 
04  by  ]  0,  which  gives  0.4.    Then  the  pressure 
is  such,  that  were  it  to  take  the  place  of  the 
earth's  attraction,  the  bullet,  being  aUowed  to 
fall,  would,  at  the  end  of  one  second,  have 
acquired  a  velocity  of        feet  per  ^econd  in- 
stead of  32i,  which  is  the  case  with  bodies 
faUinc  freely  to  the  cai-th. 

CERATES  ore  mixtm-es  made  by  druggists, 
in  which  wax  is  always  a  component.  They 
are  of  a  consistence  between  that  of  plasters 
and  ointments,  and  are  used  as  external  apph- 
cations  in  many  surgical  cases.  There  ai-e 
STis  than  thirty  different  varieties  of 
cerate  employed  by  medical  practiUoners 


CERIUM,  a  pecuhar  metal,  discovered  in 
1804,  is  pulverulent,  chocolate-colom-ed,  in- 
flammable m  gaseous  chlorine  and  the  vapour 
of  sulphur.  It  decomposes  water  readily. 
When  heated  it  burns  long  before  redness. 
With  oxygen  and  other  simple  substances  it 
unites  to  form  many  compounds ;  but  these 
are  not  yet  much  employed  in  the  arts. 

CETINE,  is  the  cystallisable  matter  which 
forms  the  greater  part  of  the  substance  called 
spermaceti.  It  is  white,  crystalhne,  soft  to  the 
touch,  and  friable  ;  it  is  nearly  inodorous,  and 
tasteless;  it  fuses  at  120°  Fahr. 

CEYLON.    Tills  fine  island  is  particularly 
rich  m  natural  produce  ;  and  preparations  are 
being  made  to  exhibit  a  most  extensive  collec- 
tion of  such  produce  at  Hyde  Park  in  the 
present  year.    Among  the  vegetable  produce 
are  cotton,  tamarinds,  gamboge,  con-,  cocoa- 
nuts,  coffee,  rice,  nutmegs,  gmger,  mandioca, 
aiTOw-root,  a  great  variety  of  vegetable  fibres 
fitted  for  cordage,  and  a  fan-  vaiiety  of  tunber 
wood     Of  annual  products  there  are  bemg 
coUected  ivory,  buffalo  and  deer  horns,  honey, 
wax,  hides,  hoofs,  and  musk.     Among  dye 
materials  ai-e  madder,  jack-wood,  sapan-wood, 
and  turmeric.  The  sea  shores  wUl  yield  pearls, 
mosses,  sponge,  co^vries,  and  salt,  minerals, 
medicinal  substances,  gnms,  and  resins— are 
aU  in  rich  variety. 

Mr.  Capper,  secretary  to  a  committee  tor 
managing  the  ti-ansmission  of  specnnens  to 
En-land,m  aletter  toLordToiTmgton,remarks : 

«  Without  placing  the  Cingalese  carvers  and 
workers  in  the  fine  metals,  on  an  exact  par 
with  other  nations  famed  for  such  works,  they 
may  yet  be  fairiy  entitled  to  an  honom-able 
place.    The  specimens  now  preparing  of  car- 
vin'^s  in  ebony,  calamander,  ivory,  shells,  &c. 
wuf,  it  is  beUeved,  earn  a  reputation  for  the 
island  workmen,  which  has  not  yet  been 
accorded  them  in  England.  The  committee  is 
doing  aU  in  its  power  to  procm-e  the  best  spe- 
cnnens of  silver  ornaments." 

An  important  arrangement  for  Ceylon  s 
that  which  makes  it  a  ce^^i-al  point  foi  the 
Oriental  Mail  rackets.  A  mail  which  ea^es 
Southampton  every  month,  ria  Alexandria  and 
the  Red 'sea,  stops  at  Ce.^on  whence  . 
branch  maUs  issue,  one  to  Madras  anci 
Calcutta,  the  other  to  Penang,  Smgapore,  and 
Hong  Kong  ;  and  it  is  probable  that  anoUm- 
branch  mail  to  Australia,  Van  Diemen  s  Land 
and  New  Zealand,  will  be  made  part  of  this 
nmnUily  system- aU  conducted  by  steam 

"TgooTdeal  of  weaving  is  can-icd  on  at. 
Ceylon.    The  pressure  of  oil  from  nuuierous 
vattL  of  se'ed  is  also  largely  con  nc^e.h 
1  Ceylon  takes  British  goods  to  the  v.alue 
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about  a  million  sterling  annually,  and  sells  in 
retima  lai-ge  quantities  of  cinnamoR,  coffee, 
and  cocoa-nut  oil. 

CHAFF  MACHINES.    The  machines  for 
putting  chaff  for  cattle  and  horses  present 
inany  varieties.     At  the  recent  Smithfield 
cattle  show  fl850)  many  forms  were  exhibited. 
Gillet's  GmUotine  Chaff  Engine  acts  eitlier 
hy  hand  or  by  steam  power ;  by  hand  it  -will 
cut  30  bushels  per  hour  ;  by  steam  200 
bushels.    It  has  a  knife  mth  two  edges  so  as 
to  cut  both  up  and  doTVTi  dm'ing  its  motion, 
which  is  communicated  by  a  crank.  Samuel- 
son's  chaff  cutter  has  a  large  wheel,  rotated 
by  a  lever  handle,  and  having  a  knife  edge 
forming  one  rarhus  to  the  wheel.  Wedlake's 
machine  is  somewhat  similar,  but  has  two 
radial   knives  instead  of  one.     The  more 
common  chaff-cutter  or  chaff  box  consists  of 
san  oblong  box,  in  which  the  hay  or  straw  is 
'  laid  :  and  a  long  knife  cuts  the  ends  which 
T  protrude  beyond  the  box ;  the  knife  has  a 
I  double  lever  action,  which  assists  the  labour 
cof  the  cutter.    Messrs.  Cottam's  chaff-cutting 
cmachine,  patented  in  1849,  is  a  compUcated 
1  piece  of  appai-atus  in  which  the  hay  or  straw 
i:is  led  between  rollers  to  the  spot  where  the 
1-  cutters  can  act  upon  it. 

CHAGRES.    Under  Panama  is  given  a 
-shght   sketch  of  the    important  travellmg 
routes  across  the  American  isthmus,  of  one  of 
which  Chagres  is  the  Atlantic  port. 

CHAIN  (in  Surveying)  is  a  measuring 
chain  of  100  links,  altogether  4  poles,  or  66 
i^feet,  01  22  yards  in  length,  so  that  ten  square 
•  chams  mak")  an  acre.  It  is  commonly  caUed 
Gunter's  Chain,  having  been  first  used  by  hun, 
land  described  in  his  treatise  on  the  Cross 
■  Staff,  &c. 

The  chain  is  of  universal  use  in  modern 
sKurveying;  but  care  must  be  taken  to  verify 
•irits  length  from  time  to  time,  since  the  mate- 
rial IS  vei7  extensible,  and  the  apparatus  must 
iicecessanly  be  roughly  used. 

CHAIN-CABLES  are  iron  chains  used  in 
'.heu  of  hemp  cables  for  anchoring  vessels, 
rihe  liability  of  hemp  cables  to  be  destroyed 
by  the  alternate  action  of  air  and  water,  and 
^3specially  by  chafing  in  rocky  anchorage 
liround  led  M.  BougainviUe  to  suggest  the 
.aea  ot  substituting  iron  as  earlv  as  1771  ; 
out  the  ulea  was  not  taken  up  tiiriBOS,  when 
u\rr  Slater,  a  siirgeon  in  the  navy,  obtained  a 
.^patent  for  a  chana-eable.  Even  after  this 
^any  years  elapsed  before  their  advantages 
Wree  generally  recognised.  Chain  cables  Ire 
—visually  furnished  with  bolts  at  the  distance  of 
Mne  or  two  fathoms  from-each  other,  by  with- 
^awmg  one  of  which  a  ship  may  slip  her 
»*°*or  m  case  of  emergency  in  less  time 
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than  would  be  required  to  cut  a  liemp  cable 
The  weight  of  a  chain-cable  is  an  advantage 
while  the  ship  is  at  anchor,  as  the  strain  is 
exerted  on  the  cable  rather  than  on  the  ship, 
and  must  be  excessive  before  it  can  draw  tlie 
cable  straight. 

Mr.  Frearson,  of  BuTaingham,  patented  in 
1848  a  method  of  maldng  chains  (for  cables 
and  other  piu-poses).  The  rod  of  iron  is 
grasped  while  red-hot  by  tongs  or  pinchers, 
and  cbawn  between  two  grooved  rollers  ;  these 
rollers  have  so  pecuUai-  a  movement  impai-ted 
to  them  by  machinery,  that  the  bar  is  forced 
round  a  die  or  mandril,  into  a  fonn  fitted  to 
produce  a  link;  while  ai-rangements  are  at 
the  same  time  made  for  connecting  this  link 
■with  the  one  last  made. 

A  new  cable-pioving  machine  was  intro- 
duced in  1848  by  Messrs.  Dunn  audElUot,  of 
Manchester.  It  consists  mainly  of  a  hori- 
zontal iron  cyUnder,  with  a  piston  working  to 
and  fro.  The  chain-cable  is  attached  to  one  end 
of  the  piston-rod ;  and  beyond  this  rod  is  a 
long  iron  trough,  in  a  right  line  with  the 
cylmder,  and  continuing  to  a  considerable 
length,  depending  on  the  length  of  chain  to 
be  tested  at  one  time.  At  the  remote  end  of 
this  trough  a  pail-  of  claws  grasp  the  other 
end  of  the  chain  ;  so  that  the  chain  extends 
from  the  piston  to  the  claws,  through  the 
cyhnders  and  the  trough;  and  any  force 
which  tends  to  move  the  piston  backwai-ds  will 
stretch  the  chain.  The  end  of  the  cylinder 
next  the  trough  is  made  watertight;  and 
water  is  forced  by  a  double  hydrauUc  pump 
into  the  hollow  space  between  the  piston  and 
this  closed  end  of  the  cyhnder:  the  cyHnder 
IS  thus  forced  backwai'd,  and  the  chain  becomes 
severely  stretched.  A  water  ram  and  scale- 
beam  are  so  placed  in  connection  with  the 
cyhnder  as  to  measure  the  amount  of  force 
exerted  on  the  chain.  The  same  machine 
can  test  strengths  between  the  mde  limits  of 
i  cwt.  and  100  tons. 

CHAIN-SHOT.     Two  iron  balls  linked 
together  by  a  chain  eight  or  ten  inches  long 
are  so  called.    They  are  used  in  naval  ac 
tions. 

CHAIRS  It  is  a  remarkable  fact  that  the 
handsome  chairs  of  a  modem  dramng-rooiu 
are  very  httle  other  in  sliape  than  facsimiles 
of  the  clmn-s  made  by  the  Etruscans  twenty- 
five  centuries  ago.  The  chair  of  Bede,  the 
Saxon  bisliop  and  historian,  was  simplv  a  Ion- 
narrow  box  witliout  a  lid,  formed  of  rough 

Miclt  near  the  lower  end  as  a  seat.  King 
Kdmnnd  Ironside  had  a  gala  chair  formed  ol' 
two  carved  beams  of  oak,  crossed  like  (ho 
leixer  a,  with  a  cushion- seat  at  tlio  place 
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where  tlie  beams  crossed.  The  chair  appears 
to  have  been  more  used  in  England  than  on 
the  continent  in  past  ages;  for  it  did  not 
come  into  customary  use  among  the  nobility 
of  France  and  Italy  till  about  the  reign  of 
Francis  I. 

In  reference  to  chair  making  in  London  at 
the  present  time,  a  few  details  are  given  under 
FuRNiTDEE  Manufacture. 

Modern  ingenuity  has  devised  a  mode  of 
making  chairs  which  shall  also  serve  as  sofas 
and  bedsteads.  A  piece  of  furniture  recently 
patented  by  Messrs.  Key  and  Mitchell  is  of 
this  kind.  The  suspension  chair,  patented  by 
Messrs.  Brown,  is  a  remarkable  contiivance 
consisting  simply  of  eight  wrought  iron  bars, 
and  a  piece  of  strong  canvas  or  damask; 
although  capable  of  forming  either  a  chair  or 
a  sort  of  couch-bed,  it  can  be  unscrewed,  and 
packed  in  a  box  52  inches  long  by  about  2 
inches  square. 

CHALK  forms  the  higher  part  of  the 
geological  series  or  group  termed  cretaceous. 
It  is  composed  of  nearly  44  parts  of  carbonic 
acid  and  56  parts  of  lime.  It  is  extensively 
used  in  agricultm-e,  to  improve  various  soils  : 
the  soils  most  improved  being  the  strong  wet 
clays  which  contain  a  portion  of  iron.  Chalk 
acts  as  an  absorbent,  corrects  astringency,  and 
prevents  clay  from  becoming  a  solid  mass. 
On  loose  sands  it  act  s  chiefly  as  a  cement, 
binding  the  silicious  particles  together.  In 
districts  where  chalk  is  much  used,  it  is  gene- 
rally put  on  the  land  in  autumn,  and  not 
ploughed  in  till  it  has  been  exposed  to  the 
frost. 

It  is  of  advantage  to  throw  chalk  into 
ponds  used  by  cattle  :  it  corrects  any  acidity 
which  may  arise  from  stagnation.  In  fattening 
calves  chalk  is  of  great  use;  it  may  be  laid  in 
the  calf-pens  for  them  to  lick,  or  it  may  be 
scraped  and  mixed  with  a  small  quantity  of 
salt,  and  laid  in  a  small  manger  within  the 
reach  of  each  calf. 

Challc  is  used  in  prepai-ing  crayons,  and  for 
a  few  other  purposes  in  the  arts. 

CHAMOMILE.  This  useful  plant  is  fre- 
quent in  a\vild  state  on  many  of  the  commons 
near  London.  The  flowers  are  much  used  as 
a  tonic. 

CHAMPAGNE  "WINE  is  the  produce  of 
the  vineyards  of  the  departments  of  the 
Mai-nc,  Haute -Mai-ne,  Ardennes,  and  Aube, 
which  were  comprehended  in  the  ancient 
French  province  of  Champagne.  Of  the 
various  growths  of  Champagne,  that  made  on 
the  banks  of  the  Marne  has  the  liighest  re- 
putation, and  forms  the  greater  paa-t  of  what 
is  sent  to  foreign  countries.  Champagne 
mnQ   is  light  in  body  :  it  is  of  various 


coloiurs,  wliite,  slraw-colom-,  pink,  and  red; 

and  these  are  divided  into  sparkling,  creaming, 
and  still,  or,  as  they  ai-e  called  in  France, 
mousseux,  a'emaiil,  and  tion-mousseux.  The 
red  ynnes  of  good  quaUty  ai-e,  for  the  most 
part,  exported  to  Belgium,  and  the  white  to 
England,  Eussia,  Germany,  the  Levant, 
Greece,  and  the  French  West  India  colonies  ; 
some  portion  of  the  shipments  to  England 
are  reshipped  to  India  and  other  parts.  The 
details  of  the  vintage  are  given  under  Wine. 

CHAPTAL,  JEAN  ANTOINE,  was  one  of 
those  experimental  chemists  whose  labom-s 
bring  great  and  immediate  aid  to  the  manu- 
factming  arts.    He  was  bom  in  1750;  and 
inheriting  a  lai'ge  fortune  from  his  uncle,  he 
estabhshed  some  important  chemical  manu- 
factories in  Montpellier,  and  thus  bestowed 
upon  France  several  valuable  products  which 
were  previously  obtained  fi-om  foreigners.  In 
1793  Chaptal  waS  caUed  to  the  capital  by  the 
Committee  of  Pnbhc  Safety,  to  manage  the 
manufactory  of  salt-petre,  which  substance 
could  no  longer  be  obtamed  fi-om  abroad,  and 
the  want  of  which  was.  pressing.  He  was  one 
of  the  first  professors  of  the  Poljaechnic 
School,  and  in  1798  was  elected  a  member  of 
the  Institute.     While    he   was  in  office 
imder  Napoleon,  he  established  chambers  of 
commerce,  and  consulting  councils  of  arts 
and  manufactures;  the  School  of  Arts  and 
the  Conservatory  at  Paris  ai-e  monuments  of 
his  enhghtened  sohcitude  for  increasing  the 
opportunities  and  means  of  instruction.  He 
pubhshed  useful  processes,  risited  the  manu- 
factories, conversed  \vith  the  workmen,  offered 
them  his  advice,  applauded  then-  discovenes, 
and  encom-aged  the  importation  of  processes 
and  apparatus  from  abroad.   In  fact,  dunng 
the  whole  course  of  his  active  life,  he  extended 
liis  >'iews  and  his  care  to  eveiy  substance  and 
cu-cumstance  which  he  considered  favom-able 
to  the  improvement  of  arts  and  manufactures. 
He  died  at  Paiis  in  1832. 

CHARCOAL.  The  relation  which  chai-- 
coal  bears  to  cai-bon  has  been  aU-eady  ex- 
plained.  [Carbon].  As  now  conducted,; 
charcoal  is  prepai-ed  by  two  different  methods. 
One  is  that  of  pihng  the  wood  m  a  lieap, 
winch  is  covered  vdth  txivk  and  sand,  to  allow 
of  the  entrance  of  such  a  portion  only  of 
atmospheric  air  as  is  suflicient  to  cany  on  the 
imperfect  combustion  required.  The  heop  is 
fired  at  several  holes  left  near  the  bottom, 
and  a  draught  of  air  is  obtained  by  at  first 
leaving  an  orifice  at  the  top  of  the  heap ;  this 
is  afterwai-ds  covered,  and,  when  it  is  found 
that  the  flame  has  prevaded  the  heap  entirely, 
the  bottom  holes  ai-e  also  closed.  In  the  other 
method,  the  wood  is  put  into  ii'on  cyhuders, 
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whicli  are  set  in  brick-work,  and  siu-roiinded 
by  fire:  the  wood  in  tlie  cylinders  has  no 
communication  with  the  external  air,  and 
they  have  only  a  small  opening  to  allow  of  the 
escape  of  llie  residual  products,  which  con- 
sist chiefly  of  water,  pjToligneous  acid, 
creosote,  pjToxylic  spuit,  and  empyreumatic  oil. 

M.  Violette  communicated  an  important 
paper  to  the  French  Academy  of  Sciences  in 
1848,  on  the  manufacture  of  charcoal  for 
gunpowder.  He  found  that  when  wood  is 
exposed  to  heat  in  close  vessels,  it  does  not 
become  chan-ed  till  neai*  500°  F.,  when  it 
produces  an  imperfect  chai-coal ;  a,t  neai-  600° 
it  yields  a  brown  chai'coal;  while  the  best 
black  chai'coal  requires  a  temperatm-e  of 
neai-ly  700°  F.  He  also  invented  a  remark- 
able mode  of  making  charcoal  by  the  heat  of 
steam.  The  wood  is  put  into  a  horizontal 
cylinder,  round  which  is  coiled  a  steam-pipe, 
and  thi-ough  this  pipe  is  sent  a  constant  flow 
of  steam  of  a  detemiinate  temperature, 
according  as  a  greater  or  lesser  degree  of 
charring  is  required.  M.  Violette  has  found 
that  fuel  is  saved,  and  better  charcoal  produced 
by  this  method;  he  has  adopted  it  at  the 
powder  miUs  of  Esquerdes,  which  are  under 
his  charge. 

CHASING  OF  METALS.    Metallic  goods 
are  generally  made  in  one  of  three  ways— by 
castmg  hi  moulds,  by  forgmg  or  turning  in 
masses,  or  by  pressing  or  stamping  out  of  tliin 
sheets.    The  last  of  these  three  has  been 
greatly  developed  at  Bu-mingham  within  the 
last  few  yeai-s.     Either  the  entire  article 
receives  its  form  from  the  sheet  by  stamping, 
or,  when  roughly  formed,  it  receives  an  orna- 
mental device  by  a  process  of  chasing.  For 
the   latter  vaiiety    of  work,   steel  blocks, 
punches,  or»bosses  are  provided,  each  one 
presenting  at  the  end  a  definite  form,  such  as 
cm-ved,  angular,  square,  &c.;  and  these  are 
fixed  or  held  with  the  finished  end  uppermost. 
The  article  to  be  ornamented,  which  is  always 
of  a  thin,  hollow  land,  is  placed  face  upper- 
most on  the  punch:  a  pattern  or  design  is 
drawn  on  the  face  of  the  article,  and  the 
adjustment'is  so  made  that  the  punch  beneath 
shall  follow  the  course  of  the  lines  in  the 
device.    A  fine  hammer  is  then  employed  to 
strike  the  piece  of  thin  metal ;  the  eflect  of 
which  IS,  that  the  metal  is  forced  upwai'ds  in  a 
tme  bun- or  protuberance  at  every  place  where 
there  is  a  punch  beneatli  it.    By  shifting  the 
piece  of  metal  so  that  difl-erent  parts  of  its 
lower  sm-facc  may  in  succession  be  brought 
over  the  punch,  and  by  changing  the  fom  of 
the_  punch  when  necessary,  a  protuberant 
design  or  pattern  in  relief  is  formed  on  the 
article  of  metal. 


CHATHAM  ARSENAL.  570 

At  the  Medifuval  Exhibition  of  1850  the 
specimens  of  chased  metal  were  numerous 
and  beautiful. 

CHATHAM  ARSENAL.  Chatham  is 
worthy  of  om-  attention  for  the  government 
works  there  established.  The  naval  and  mili- 
taiy  establishments  consist  of  a  dockyard, 
nearly  a  mile  in  length,  which  has  four  wet 
docks  capable  of  receiving  vessels  of  the 
lai'gest  size,  and  several  building-slips ;  metal 
mills :  an  extensive  arsenal ;  ban-acks  on  a 
lai-ge  scale  for  ai-tUlery  and  engineers,  infantry 
and  royal  marines ;  a  park  of  ai'tillery ;  ma- 
gazines and  storehouses ;  besides  a  handsome 
dock-chapel  and  a  number  of  habitations  for 
the  civilians  who  are  employed.  The  princi- 
pal mast-house  is  2i0  feet  long  by  120  feet 
wide.  The  rope  house  is  1,128  feet  in  length, 
and  47J  feet  wide;  in  it  cables  101  fathoms  in 
length  and  25  inches  in  cu'cumference  are 
made.  The  machinery  used  in  aU  the  depart- 
ments is  of  the  very  best  kind.  A  duphcate 
of  Briuiel's  block-making  machine  is  kept 
here,  ready  for  use  in  case  the  machine  at 
Portsmouth  should  get  out  of  order.  The 
engineer  barracks  are  buUt  in  a  plain  and 
simple  style,  and  are  extensive  and  convenient. 
Near  the  dock-yard  gate  is  a  large  naval  hos- 
pital, which  was  erected  at  the  suggestion  of 
William  IV.  when  lord  high  admiral. 

In  1848  a  committee  of  the  House  of  Com- 
mons inquii'ed  into  the  navy  estimates  and  the 
works  and  expenditure  for  which  they  were 
reqmred.    Chatham  dock-yard  was  included 
among  the  naval  estabUshments  investigated. 
The  estunates  included  salaries  17,459Z. ;  and 
wages  101,300Z.  The  authorised  or  established 
worlnnen  were  1,727  in  number,  and  the  hu-ed 
workmen  233.  There  were  said,  in  the  Report, 
to  be  four  docks,  viz. :  two  for  first  rates,  and 
two  for  frigates ;  and  nine  shps,  of  which  six 
were  for  first  rates.    After  the  fire  at  Devon- 
port  dock-yard  in  1840,  which  was  greatly 
extended  omng  to  the  tan-ed  wooden  and 
paper  roofs  which  covered  the  building  sUps 
the  admu-alty  began  gradually  to  replace  such 
roofs  with  others  made  of  metal.    Of  these 
three  have  been  consti-ucted  for  Chatham 
and  placed  over  the  slips  Nos.  1,  2,  and  3,  at 
a  cost  of  32,590Z.    Neai-ly  all  the  slips  have 
been  recently  cither  rebuilt  or  strengthened 
and  repaired.    The  metal  raiUs  at  Chatham 
are  more  extensive  than  at  any  other  of  the 
dock-yards.  At  the  time  of  the  inquiry  (1848) 
tho  metal  mills  produced  700  tons  of  sheet 
copper,  400  tons  of  bolt  copper,  and  800  tons 
01  remanufactiu-ed  iron  per  annum.    AU  the 
old  copper  sheeting  from  the  various  dock- 
yards  13  re-melted  here  into  sheets. 
There  are  saw-mills  at  Woohvich,  ChatJiam, 
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and  Sheeruess:  but  those  at  Chatham  are 
the  most  complete.  The  Chatham  mills 
could,  indeed,  it  is  said,  cut  timber  enough  for 
most  of  the  yards.  It  is  merely  straight 
cutting :  the  machinery  employed  is  not  fitted 
for  cutting  the  curved  pieces  required  in  a 
ship,  which  are  still  cut  by  hand. 

CHECK,  a  species  of  chequered  cloth,  m 
Avhi(!h  colom-ed  hnes  or  stripes  cross  each 
other  rectangulai-ly,  ID^e  a  chess-board.  This 
manner  of  beautifying  webs  is  very  antient ;  for 
many  of  the  figm-es  in  Bosellini's  '  Egypt '  are 
dressed  in  chequered  cloths.    The  compart- 
ments of  a  cheeked  pattern  are  sometimes 
formed  by  differently  coloured  threads,  and 
sometimes  by  threads  of  different  quahty. 
Cotton   handkerchiefs    checked  of  various 
colours  have  been  manufactured  in  India, 
probably  from  time  immemorial,  under  the 
name  of  fnllicales.    The  ground  of  these  has 
usually  a  pale  buff  colour,  and  is  woven  with 
the  nankin  yellow  cotton.    Checks  in  this 
country  are  mostly  manufactured  for  the 
coarser  pm-poses  of  seamen's  shirts,  aprons, 
etc.,  and  the  demand  is  very  large.  _ 
Mr.  Robert  Kay,  of  Bm-y,  son  of  the  ingeni- 
ous but  persecuted  inventor  of  the  fly  shuttle, 
invented  the  drop  box,  for  maldng  checks,  by 
means  of  which  the  wea,ver  could  at  pleasure 
use  any  one  of  three  shuttles  without  rising 
from  his  seat,  each  shuttle  containing  a  dif- 
ferently coloured  weft.  _  _ 

CHEESE.  Milk  consists  of  three  distinct 
substances,  which  begm  to  separate  from  one 
another  as  soon  as  it  is  exposed  to  the 
air.  The  oily  part  rises  to  the  surface  by  its 
less  specific  grarity,  and,  when  it  is  collected 
into  a  sohd  mass  by  agitation,  it  fonns  huttcr-, 
the  caseum  coagulated  by  the  action  of  any 
acid  is  called  curd,  and  when  pressed  becomes 
cheese.  The  fluid  which  remains  is  the  serum, 
or  whey. 

The  first  process  in  making  cheese  is  to 
separate  the  curd  from  the  whey,  which  may 
be  done  by  allowing  the  milk  to  become  sour; 
but  it  is  bettor  to  bring  about  this  result  by 
artificial  means,  by  the  addition  either  of  cer- 
tain vegetable  acids,  or  of  a  substance  caUed 
rennet,  which  is  the  gastric, juice  of  the  stomach 
of  a  sucking  calf.    The  calf  stomach  is  very 
carefully  prepared,  and  brought  to  a  dry  state 
like  parchment ;  and  at  the  time  of  maknig 
cheese,  a  piece  of  this  substance,  called  veil, 
is  cut  off  and  soaked  for  some  hours  ni  water 
or  whey,  and  the  whole  is  added  to  the  warm 
milk,  or  else  pieces  of  veil  are  put  into  a  linen 
bag,  and  soaked  in  warm  water  until  the  water 
has  acquired  sufficient  strength.     Sof  and 
rich  cheeses  are  not  intended  to  be  kept  long ; 
hard  and  dry  cheeses  are  adapted  to  be  kept 


and  stored  for  provisions.    Of  the  first  kind 
are  all  cream  cheeses,  and  those  soft  cheeses 
called  Bath  cheeses  and  Yorksbii-e  cheeses, 
which  are  sold  as  soon  as  made,  and  if  kept 
too  long  become  soft  and  putrid.    Stilton  and 
Gruyfere  cheeses  are  intermediate ;  Parmesan, 
Dutch,  Cheshire,  Gloucestershire,  and  similar 
cheeses  are  intended  for  longer  keeping.  The 
poorer  tbe  cheese  is  the  longer  it  will  keep ; 
and  all  cheese  that  is  well  cleared  from  whey 
and  sufficiently  salted  will  keep  for  years.  The 
Gruyfere  and  Parmesan  cheeses  differ  only  in 
the  nature  of  the  millc,  and  in  the  degree  of 
heat  given  to  the  ciuxl  in  different  parts  of  the 
process.     Gruyere  cheese  is  enth-ely  made 
from  new  millc,  and  Parmesan  from  skimmed 
milk.    In  the  first  nothing  is  added  to  give 
flavoiu- ;  in  the  latter  safiron  gives  both  colour 
and  flavom-:  the  process  m  both  is  exactly 
similar. 

In  making  cheese  the  milk  is  heatedto  about 
blood-heat  (95°  to  100''  Eahr.),  and  the  solution 
of  rennet  is  well  mixed  with  it.  The  coagulum, 
or  cm-d,  having  been  formed,  which  may  be 
in  about  half  an  hour,  it  is  cut  into  shces,  the 
heat  raised  to  about  135°,  and  after  remaining 
about  an  horn-  at  that  temperatm-e,  and  bemg 
sturred  with  a  staff,  the  curd  is  found  to  be 
broken  into  small  pieces.   It  is  then  collected 
on  a  cloth  woven  with  wide  interstices,  or  _  a 
sieve,  to  allow  the  whey  to   drain  fi-om  it. 
When  sufficiently  drained,  the  cm-d  is  put  into 
a  mde  hoop,  shallow  barrel,  box,  or  something 
of  the  kind,  and  subjected  to  the  action  of  the 
cheese-press.    Sometmies  the  cm-d  is  mixed 
^^'ith  salt,  and  sometimes  salt  is  rubbed  on  the 
cheese  after  it  is  made. 

In  Cheshire  the  maldng  of  cheese  is  cai-ned 
on  in  great  perfection,  and  the  greatest  pams 
are  taken  to  extract  every  pai'ticle  of  whey. 
Eor  this  purpose,  the  cui'd  is  repeatedly  broken 
and  mixed,  the  cheeses  ore  much  pressed, 
and  placed  in  wooden  boxes  which  have  holes 
bored  into  them.    Through  these  holes  shaiT 
skewers  are  stuck  into  the  cheese  m  every 
direction,  so  that  no  particle  of  whey  can  re- 
main in  the  curd.    The  elastic  matter  fonned 
also  escapes  through  these  channels,  and  die 
whole  cheese  is  a  solid  mass  wi  hout  holes 
which  in  this  cheese  would  he  looked  upon  as 
a  -reat  defect.    The  salt  is  intimately  mixed 
with  the  curd,  and  not  merely  rubbed  on  the 
outside.     This  checks  internal  fermentation 
and  prevents  the  formation  of  elastic  matter. 

Gloucester  and  Somersetsliire  cheeses  are 
sirailariy  made-with  this  cUflerence,  that  the 
cm-d  is  not  so  often  broken  or  the_  cheese 
skewered,  and  a  portion  of  the  cream  is  gene- 
rally abstracted  to  make  butter. 

Stilton  cheese  is  made  by  adding  the  cream 
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of  the  preceding  evening's  milk  to  the  morn- 
ing's milking.  It  is  generally  preferred  when 
a  green  mould  appears  in  its  texture.  To 
accelerate  this,  pieces  of  a  mouldy  cheese  ai-e 
sometimes  inserted  into  holes  made  for  the 
purpose  by  the  scoop  called  a  taster,  and  wine 
or  ale  is  poured  over  for  the  same  purpose ; 
but  the  best  cheeses  do  not  require  tids,  and 
ai'e  in  perfection  when  the  inside  becomes 
soft  like  butter,  without  any  appearance  of 
mouldiness. 

Cheeses  are  frequently  coloured,  a  practice 
which  probably  arose  from  the  notion  of 
making  the  cheese  look  richer ;  but  now  it 
deceives  no  one.   Tet,  if  some  cheeses  were 
not  coloured  they  would  not  be  so  marketable, 
omng  to  the  association  which  subsists  be- 
tween the  colour  and  the  quality  of  the  cheese. 
The  substance  used  for  coloming  is  most 
commonly  arnotto,  which  is  ground  fine  on  a 
stone,  and  mixed  with  the  milk  at  the  time 
the  rennet  is  put  in.    The  juice  of  the  orange 
carrot  and  marygold-flowers  are  also  used  for 
this  pm^jose  ;  this  last  gives  a  more  natural 
tint  tlian  the  arnotto,  which  is  too  red.  Ched- 
dar, Stilton,  Derby,  and  some  other  cheeses 
are  never  coloured ;  Cheshire  slightly ;  but 
Gloucester  and  North  Wiltshire  deeply.  Fo- 
reign cheeses  are  only  coloured  very  slightly, 
if  at  all.    Dutch  cheeses  are  made  in  a  very 
similai-  manner  to  the  Gloucester  cheeses,  but 
the  milk  is  generally  curdled  by  means  of 
muriatic  acid.    Before  the  curd  is  made  up 
into  the  round  shape  in  which  it  is  usually 
sold,  it  is  well  soaked  in  a  strong  solution  of 
common  salt  in  water  ;  this  diffuses  the  salt 
throughout  the  whole  mass,  and  effectually 
checks  fermentation.    When  the  cheeses  are 
finally  pressed,  all  the  whey  which  may  re- 
main is  washed  out  with  the  brine ;  salt  is 
likewise  rubbed  over  the  outside,  and  they  are 
set  to  dry  on  shelves  in  a  cool  place.  The 
flavour  of  the  cheese  is  perhaps  impaired  by 
the  stoppage  of  the  fermentation  ;  but  it  never 
heaves,  and  it  acquires  the  valuable  quality  of 
keeping  well  even  in  warm  climates.  The 
little  cheeses  made  from  cream,  and  folded 
in  paper,  and  called  Neufchatel  cheeses,  are 
imported  from  France  as  a  delicacy.  They 
can  be  easily  imitated,  being  nothing  more 
than  cream  thickened  by  heat,  and  pressed  in 
a  small  moiM.   They  undergo  a  rapid  change, 
first  becoming  sour  and  then  mellow,  in  which 
state  they  must  be  cat(3n. 

When  a  cheese  which  has  been  much  salted 
and  kept  veiy  dry  is  washed  several  times  in 
soft  water,  and  then  laid  in  a  cloth  moistened 
■ffith  wine  or  vinegar,  it  gradually  loses  its 
saltness,  and  from  being  hard  and  di^  becomes 
soft  and  mellow,  provided  it  be  a  rich  cheese. 
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This  simple  method  of  improving  cheese  is 
worth  knowing.  A  dry  Stilton  cheese  may 
thus  be  much  improved. 

No  less  than  379,648  cwts.of  foreign  cheese 
were  imported  in  1849.  The  quantity  of  Eng- 
lish cheese  exported  is  extremely  small,  so 
much  does  the  consumption  in  England  ex- 
ceed the  manufacture. 

CHEMISTEY.  Under  this  heading,  as 
under  Botany  and  many  others  relating  to 
large  bodies  of  scientific  knowledge,  no  syste- 
matic details  can  be  given  in  this  work ;  but 
the  practical  application  of  chemical  princij)les 
to  manufactures  is  illustrated  in  an  immense 
range  of  industrial  art.  Alum,  Bleaching, 
Dyeing,  Cotton  Printing,  and  other  ar- 
ticles, furnish  evidence  of  this  important 
application,  and  show  how  it  arises  that  the 
manufacturer  is  so  intimately  dependent  on 
the  scientific  chemist.  Nothing  that  the 
Fourcroys,  the  BerthoHets,  the  Davys,  the 
Faradays,  the  Liebigs  discover,  but  may  one 
day  be  of  value  to  the  manufacturer.  The 
connection  of  science  with  practical  application 
is  in  no  case  more  striking  or  more  instructive. 

CHEEBOUEG.    This  important  French 
sea-port  and  naval  station  is  distinguished  for 
its  great  engineering  works.    The  naval  hai-- 
bour  is  cut  out  of  the  solid  rock ;  it  has  a 
depth  of  52  feet  at  high  water,  and  is  large 
enough  to  contain  fifteen  vessels  of  the  hue. 
To  the  south  of  the  harbour  are  diy  docks, 
and  round  these  four  slips  for  building  the 
largest  ships,  two  slips  for  frigates,  forges, 
furnaces,  workshops,  a  large  timber  shed,  and 
various  other  establishments  necessary  to  a 
naval  arsenal.    To  protect  the  roadstead  from 
winds,  as  well  as  to  defend  that  part  of  it 
which  is  beyond  the  range  of  the  guns  of  the 
forts,  a  breakwater  (digue)  was  commenced 
about  two  miles  north  of  the  town,  in  1784, 
and  after  many  failures,  disasters',  interrup- 
tions, and  an  enormous  expense,  this  gigantic 
undertaking  is  now  all  but  accomplished.  It 
extends  between  Isle  Peleo  on  the  east  and 
Querqueville  on  the  west  for  a  length  of  3 
miles  593  yards,  leaving  an  opening  of  1,093 
yards  at  the  eastern  end,  and  of  1  mile  830 
yards  on  the  west.   Its  width  at  the  base  is 
99  yards,  on  the  summit  33  yards  ;  and  the 
depth  of  water  about  it  varies  from  30  feet  to 
45  feet.   In  the  central  fort  of  the  breakwater 
there  is  a  hghthouse  65  feet  high. 

Cherbourg  is  also  a  place  of  considerable 
commercial  activity.  The  principal  industrial 
articles  are  cotton-yam  ;  hosiery ;  refined  sugai" 
to  the  amount  of  12,000  cwts.  a  year;  soda,  of 
which  12,000  tons  ai-e  produced  annually  in 
the  neighbourhood;  chemical  products,  and 
leather. 
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CHERRY.  The  cherry-tree  includes  many 
vaiieties.  Of  the  Wild  Cherry,  the  wood  is 
remai-kable  for  the  large  size  of  its  meduUary 
processes,  which  give  its  longitudinal  section 
a  bright  satiny  lusti-e,  and  render  it  well  suited 
for  ornamental  cabinet  work.  The  Common 
Cheery  is  found  wild  in  the  woods  of  Asia  Mi- 
nor, where  it  attains  a  very  large  size ;  from 
the  time  of  the  Romans  it  has  ever  smce 
formed  one  of  the  most  esteemed  vaiieties  of 
dessert  fruit.  The  Black  American  Cherry  is 
rather  a  handsome  tree,  of  which  the  fruit  is 
as  large  as  a  moderately -sized  cherry.  The 
Chok°  Cherry  is  a  large  tree  gro^vmg  in  the 
United  States,  from  80  to  100  feet  high ;  its 
fruit  is  not  very  edible  in  a  recent  state,  but 
when  dried  and  bruised  it  forms  an  esteemed 
addition  to  pemmican.  The  timber  is  among 
the  best  m  the  United  States  for  cabinet  ma- 
kers' work.  The  Broad-leaved  Laurel  Chen-y 
is  remarkable  for  the  abundance  of  hydrocy- 
anic acid  secreted  in  its  leaves. 

CHESHIRE.  The  most  important  mine- 
ral productions  of  this  county  are  fossil  or 
rock-salt,  and  coal.  The  rock-salt  is  obtained 
near  the  banks  of  the  Weaver  and  its  tributary 
streams.  It  was  first  discovered  near  North- 
Avich,  in  1670,  in  searching  for  coal;  it  has 
since  been  found  very  abundantly  in  the 
toTOships  of  Witton,  Wmcham,  Winnington, 
and  Marston,  near  Northwich.  There  are 
salt-works  also  at  Nantwich,  Middlewich,  and 
Wmsford.  The  salt  is  of  two  kinds,  the  one 
white  and  transparent,  the  other  of  a  reddish 
brown.  The  former  has  been  found  by 
analysis  to  be  anahnost  pure  muriate  of  soda : 
the  latter  contains  a  smaU  portion  of  oxide  of 
iron,  from  which  its  colom-  is  derived. 

The  principal  salt-works  are  in  the  neigh- 
bourhood of  Northwich,  where  there  aa-e 
mines  in  addition  to  brme  springs.  The 
rock-salt  is  found  from  28  to  48  yards  beneath 
the  sm-face  of  the  earth.    The  first  stratum 
is  from  15  to  25  yaixls  in  thickness,  extremely 
solid  and  hard,  and  resembling  brown  sugai-- 
candy.    Many  tons  at  a  time  are  loosened 
by  blasting  mth   gunpowder.    The  second 
stratum  is  of  hard  stone,  from  25  to  35  yai'ds 
in  thickness.    The  salt  Ues  beneath  the  stra- 
tum in  a  bed  above  40  yards  thick,  generally 
quite  white  and  clear  as  crystal.  The  external 
surface  above  these  strata  is  of  whitish  clay 
and  gypsum.    The  quantity  of  salt  annually 
takenfrom  thepits  aroundNorthwich,amounts 

to  many  thousand  tons  ;  besides  tins  quanti  y 
of  fossil  salt,  many  thousand  tons  aa-e  annually 
manufactured  at  the  same  place  from  bnne- 
springs,  which  are  from  20  to  40  yards  m 

'^"coal  of  a  good  quality  is  found  abundantly 


in  the  north-east  part  of  the  county,  especially 
in  the  to\vnships  of  Worth  and  Poynton,  where 
there  are  very  extensive  collieries,  which 
supply  the  manufactories  of  Stockport.  At 
Denwell,  in  the  hundred  of  Wirral,  there  is 
also  coal.  Copper  and  lead  ai-e  found  at 
Alderley  Edge  and  the  Peckforton  Hills  ;  the 
former  place  supplies  a  considerable  quantity 
of  cobalt.  There  are  several  quarries  of  ex- 
cellent freestone  in  this  county,  of  which  those 
at  Runcorn,  Manley,  and  Great  Bebington, 
are  the  most  important.  Limestone  is  found 
only  at  Newbold  Astbmy.  Mowcop  Hill,  or 
Molecop,  which  is  pai-tly  in  Staffordshire,  has 
long  been  famous  for  its  mill  stones.  Mail 
is  found  in  almost  every  part  of  the  county, 
and  is  generally  used  for  manm-e. 

Cheshire  is  famous  for  its  dahy  husbandi-y. 
Dauy  farms  requh-e  considerable  buildings  ; 
and  some  have  been  erected  by  wealthy  pro- 
prietors in  the  best  and  most  substantial 
manner.  Although  butter  is  made  m  con- 
siderable quantity,  cheese  is  the  main  pro- 
duce of  these  dairies.  The  maldng  of  Che- 
sliire  cheese  is  described  in  another  article 
[Cheese.] 

Exceptmg  at  Stockport,  and  at  other  towns 
which  share  in  the  cotton  manufacture  of  the 
neighbouring  county  of  Lancashh-e,  Cheshure 
can  hardly  be  termed  a  manufactm-mg  county. 
Ship-building,  rope-making,  sail-maMng,  shot- 
maJdng,  andfringe-malimg,  are,  to  someextent, 
carried  on  at  Chester,  where  there  ai-e  alsotan- 
neries,chemical  works.soap  works,and  quanies. 

CHESNUT,  or  CHESTNUT.  This  tree 
is  available  for  a  great  variety  of  uses  m  the 
ai-ts  and  domestic  economy.  There  ai-e  two 
kinds— the  Sweat  Chesmtmd.  the  Horse  Cim- 

""ihe  Sweet  Ghesmt  is  in  most  cases  culti- 
vated more  for  its  fruit  than  for  any  other 
puiTOse.   In  England  the  chesnut  is  eaten 
n  inany  ways-raw,   roasted,  stawed  with 
cream,  made  into  soup  either  with  miUj  j- 
gravy,  stewed  ^vith  salt-fish,  or  used  as  a  stufi- 
LgYor  fowls  and  tm-key.  Evelyn  speaks  of  the 
Sesnut  as  being  '  a  lusty  and  mascuhne  food 
t  rusties  at  all  times,  and  of  better  noimsh- 
ment  for   husbandmen  th^^,  ^^f,^  J 
bacon  •  vea,  or  beans  to  boot.'    In  tho  soutu 
of  SanL  'and  the  north  of  ^^^^^^^ 
serve  in  a  great  measure  as  ^       .^^t'^te  foi 
bread  and  potatoes.    The  nuts  1;  ^ 
winter  vegetable  ai-e  those  which  fall  oil  tue 
trees;  while  those  which  ai-e  beaten  off  aic 
carri  d  to  Palis  and  other  lai-ge  to.ms  fo 
immediate  use.    As  a  means  o  depming  tli. 
nuts  of  then:  husks,  they  ai-e  trodden  undei 
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for  many  yeai-s  ;  they  ni'e  dried  by  the  air,  by 
the  sun's  heat,  by  a  kiln,  or  by  partial  boiling, 
according  to  the  mode  in  which  they  are  to  be 
used.  The  French  make  many  dishes  from 
chesnuts.  Galetle  is  a  thick  flat  calce  made 
mth  chesnut-meal,  milk,  salt,  and  sometimes 
a  little  butter  and  eggs,  and  baked  on  a  hot 
stone  or  ii-on  plate ;  polenfais  a  thick  porridge 
made  by  boiling  the  chesnut-meal  in  water  or 
mUk,  and  stirring  it  till  it  forms  a  thick  paste, 
something  like  the  oatmeal  i)arritch  of  the 
Scotch  ;  chatigna  is  made  by  boihng  the  nuts 
whole,  without  their  skins,  in  water  with  a 
Httle  salt,  tni  they  become  soft,  and  then 
mixing  them  up  hke  mashedpotatoes ;  marrow- 
glace  is  made  by  dipping  the  nuts  into  clarified 
sugar,  and  then  drying  them.  The  nuts  are 
also  frequently  cooked  by  boiling  them  in 
water  containing  the  leaves  of  celery  or  sage. 

The  timber  of  the  sweet  or  Spanish  ches- 
nut  is  much  used  for  posts,  fences,  stakes, 
hoops,  &c.  The  wood  is  more  fitted  for  such 
purposes  than  for  beams  or  planks,  as  it  is 
Hable  to  become  rent  with  fissures.  It  is  used 
in  France  for  making  wine-casks  ;  and  for 
many  purposes  where  most  other  woods  would 
decay,  chesnut  timber  is  found  very  desirable. 

In  respect  to  the  Horse-Chesniit,  the  fruit 
is  eaten  by  animals  ;  the  meal  is  used  in  some 
places  to  whiten  flaxen  cloth,  in  others  to 
strengthen  bookbinders'  paste  ;  and  in  France 
attempts  have  been  made  to  produce  sugar 
and  spirit  from  it.  The  timber  is  used  for 
flooring,  eai-t-linings,  sabots,  packing-cases, 
and  water-pipes ;  on  being  burned  it  yields 
good  charcoal  and  potash.  The  bark  is  used 
in  tanning,  in  dyeing,  and  as  a  drug. 

There  were  63,033  bushels  of  Spanish  ches- 
nuts (as  the  fruit  of  the  sweet  chesnut  is 
called)  imported  in  1848. 

CHICORY  is  a  perennial  plant,  the  whole 
of  which  is  bitter  and  aromatic ;  the  leaves, 
as  well  as  the  root,  have  been  used  m  medi- 
cine, in  the  form  of  a  decoction,  as  a  tonic 
bitter,  and  diiu-etic.  It  is  frequently  used 
as  a  salad,  especially  when  blanched.  The 
luxuriant  growth  of  the  leaves  of  the  chicory, 
and  their  speedy  reproduction  after  they  have 
been  cut,  suggested  the  more  extensive  culti- 
vation of  this  plant  as  food  for  cattle  and 
sheep.  But,  notwithstanding  its  abundant 
produce,  it  has  not  been  found  so  much  su- 
perior to  other  green  food  as  to  make  its  cul- 
tivation general. 

Chicory  is  now  chiefly  cultivated  in  Belgium 
and  Germany,  for  the  purpose  of  preparing 
from  the  root  a  powder  which  can  be  substi- 
tuted for  coffee.  The  roots,  when  talcen  up  in 
September,  are  cleaned  by  scraping  and  wash- 
ing, split  where  Ihey  are  thickest,  and  cut 


'  across  in  pieces  about  two  or  three  inches 
,  long.    These  pieces  ai-e  dried  by  means  of  a 
I  slow  oven  or  a  kiln.    In  this  state  it  is  sold 
to  the  merchants,  packed  in  bags.  It  is  after- 
wards cut  or  chopped  into  small  pieces,  and 
roasted  exactly  as  cofiee,  ground  in  a  mill, 
,  and  packed  in  papers  in  pounds  and  half- 
pounds  for  retail  sale. 

Chicoiy  was  brought  into  use  long  before 
the  once-celebrated  Boasted  Corn  of  Henry 
Hunt.  This  latter  was  simply  roasted  rye; 
and,  although  used  in  large  quantity,  and 
sweetened  with  much  sugar,  it  had  but  a  flat 
and  insipid  taste.  Chicory  beai-s  a  much 
closer  resemblance  to  coflee  of  middling 
quahty.  It  was  about  the  year  1808  that 
chicory  became  generally  known  in  England, 
when  Napoleon's  anti-commercial  pohcy  led 
the  nations  of  Europe  to  look  around  them 
for  various  substitutes  for  articles  no  longer 
obtainable  with  the  same  ease  as  before.  The 
Germans  and  the  French  used  chicoiy  before 
the  English;  and  the  Germans  still  use  it 
lai-gely,  often  without  any  admixture  with 
coffee.  They  even,  as  a  question  of  economy, 
use  the  leaves  of  the  plant  in  the  same  way. 

There  has  been  much  said  and  written 
lately  about  the  admixture  of  chicory  with 
coifee.  Many  persons  prefer  coffee  which  has 
a  httle  chicory  added  to  it,  as  it  is  said  that 
body,  colour,  and  a  soft  pleasant  aroma  are 
imparted  thereby.  From  one  to  two  ounces 
to  a  pound  of  coffee  is  stated  to  be  a  proper 
proportion.  It  is  however  known  that  this 
proportion  is  enoi-mously  increased;  for  as 
chicoiy  is  much  cheaper  than  coffee,  fraudu- 
lent dealers  do  not  fail  to  avail  themselves  of 
the  circumstance.  It  is  known  that  the  very 
low-priced  cofiee  of  such  vendors  sometimes 
contains  as  much  as  two-thirds  chicory  to  one- 
third  pure  cofiee.  If  pmxhasers  bought  their 
coffee  tvhole,  and  ground  it  at  home,  they 
might  at  once  defeat  this  fraud. 

Chicoiy  imported  from  Germany  pays  a 
small  import  duty,  and  EngUsh  fai-mers  have 
therefore  begun  to  grow  it.  Hence  has  arisen 
alarm  in  two  quarters — the  Chancellor  of  the 
Exchequer  fears  for  his  customs  revenue,  and 
the  Colonial  cofiee-growers  fear  a  competition 
against  their  produce.  It  is  said  that 
12,000,000  lbs.  of  chicory  axe  now  used  annu- 
ally in  England. 

CHILE  is  famous  for  its  herds  of  cattle. 
Single  proprietors  sometimes  possess  from 
10,000  to  20,000  head  of  cattle.  Live  .stock, 
jerked  beef,  tallow,  and  hides  are  large  ai*ticles 
of  export.  Cheese  is  made  on  the  banks  of 
the  Rio  Maule,  and  sent  to  Peru ;  and  butler 
IS  made  in  the  neighbotiriiood  of  the  larger 
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Gold  dust  is  found  in  the  sand  of  nearly 
all  the  rivers  which  come  down  from  the 
Andes,  as  in  the  Eio  de  Aconcagua,  Bio  Maule 
and  Biobio.  Silver  is  still  more  abundant, 
but  the  ore  is  not  very  rich.  In  1832  however 
very  rich  silver  mines  were  discovered,  about 
sixty  miles  south  of  the  town  of  Copiapo. 
The  copper  mines  are  very  numerous,  especi- 
ally in  the  northern  districts.  Ores  of  lead, 
tin,  and  kon,  are  said  to  exist,  hut  they  are 
not  worked.  There  are  considerable  stores 
of  coal,  but  it  is  of  bad  quality.  A  httlesalt 
is  met  with,  but  not  sufficient  for  the  demand. 

The  British  exports  to  Chile  amounted  in 
value  to  about  a  milHon  sterling  in  1849. 

CHIMES.  These  are  bells  tuned  to  the 
modern  musical  scale,  and  struck  by  hammers 
acted  on  by  a  pinned  cyhnder  or  barrel, 
which  revolves  by  means  of  clock-work. 
Chimes  differ  from  Carillons  (as  the  last  word 
is  commonly  understood  in  England),  mas- 
much  as  the  beUs  of  the  former  are  acted  on 
by  clock-work,  those  of  the  latter  by  keys 
struck  by  the  hand.  But  the  French  apply 
the  term  carillon  to  the  tune  played,  and, 
generally,  to  the  series  of  bells,  whether 
sounded  by  machinery  or  by  hand,  though  the 
most  accurate  writers  distinguish  the  latter 
kind  as  le  carillon  h  clavier.  The  carillons  a 
clavier  comprise  three  octaves  of  bells,  sounded 
by  means  of  keys,  similar  to  the  pedals  of  an 
organ,  which  the  performer  strikes  forcibly  with 
hands  clenched  and  sideways,  the  Httle  fingers 
being  guarded  by  a  thick  covering  of  leather. 
These  keyed  carillons  are  found  in  many 
towns  of  Holland  and  the  Netheriands. 

In  Mr.  Payne's  musical  chime  clocks,  for 
which  a  patent  was  taken  out  a  year  or  two 
aero,  the  sounds  are  emitted  by  steel  springs 
instead  of  bells,  and  elicited  by  pins  instead  of 
hammers.  In  the  general  arrangement  of 
hammers  and  bells,  the  mechanism  is  com- 
plex and  taltes  up  much  room ;  and  it  was 
to  lessen  these  inconveniences  that  Mr.  Payiie 
introduced  his  new  arrangement.  The  pnn- 
ciple  of  action  is  almost  precisely  that  of  the 
musical  snuff-box.  Steel  springs  emit  sounds 
not  only  equal   but  superior  to   those  of 

bells.  ,  , 

CHIMNEY.  In  modern  English  houses 
chimney-flues  are  often  formed  within  the 
substance  of  the  party-wall,  leaving  the  wicltli 
and  projection  of  the  jambs  entirely  to  ti>o 
taste  of  the  architect ;  and,  where  two  adjoia- 
ina  houses  are  built  with  the  fire-places  back 
to'back,  two  sets  of  flues  are  introduced  m 
the  same  party-wall.  Wliere  tins  is  not  done, 
the  flues  are  carried  up  m  the  projecting 
iambs,  which  are  necessarily  made  large.  In 
Ce  of  the  best  houses  all  the  flues  are  so 


constructed  as  to  he  swept  from  openings  m 
the  basement  story,  without  entering  the 
rooms  into  which  the  fire-places  open. 

The  chimneys,  flues,  or  stalks,  (as  they  ai-e 
often  termed)  of  our  great  chemical  works, 
are  among  the  most  remarkable  examples  of 
construction.   The  gaseous  exhalations  from 
such  works  are  so  noxious,  that  an  attempt  is 
made  to  discharge  them  into  the  atmosphere 
at  as  great  a  height  as  possible ;  and  a  great 
height  also  increases  the  draught  of  the  fur- 
naces below.    Hence  the  enoi-mous  chimneys 
which  have  been  constructed  within  the  last 
few  years.    Cotton  factories  have  also  occa- 
sionally chimneys  of  enormous  height.  At 
Messrs.  Dewhkst's  factory,  at  Manchester, 
a  chimney  has  lately  been  built  243  feet  liigh; 
it  has  a  circular  shaft,  resting  on  a  rectangular 
base  21  feet  square  by  45  feet  high  ;  and  is 
wholly  built  of  stone,  of  which  it  contains 
1,700  tons.    The  chmmey  to  Messrs.  Dixon's 
cotton  factory,  at  Carhsle,  is  305  feet  high  ; 
and  it  is  octangular,  and  built  of  brick  with 
stone  angles.    The  chimney  to  Messrs.  Mus- 
pratt's  chemical  works  at  Newton  is  397  feet 
high.  At  Messrs.  Blmkhorn's  chemical  works 
near  Little  Bolton  is  a  chimney  368  feet  high ; 
it  consumed  m  its  construction  800,000  bricks 
and  120  tons  of  stone.    The  chimney  at  the 
great  St.  Eollox  chemical  works,  near  Glasgow, 
is  430  feet  high,  50  feet  in  diameter  at  the 
foundation,  40  feet  at  the  level  of  the  ground, 
and  14  feet  at  the  top.    It  has  an  mner 
chimney,  disconnected  from  the  outer,  260 
feet  in  height  by  16  feet  in  diameter.  This 
fine  chunney,  bemg  on  a  hill,  forms  a  flne 
object  for  many  miles ;  but  it  has  needed 
repairs  of  a  very  troublesome  and  difficult 
land.  A  great  chimney  was  finished  at  Wigan 
in  1847,  after  four  years  of  constraction,  in 
connexion  with  an  extensive  chemical  work. 
It  exceeded  400  feet  in  height.    Almost  im- 
mediately after  its  completion,  an  indentation 
was  observed  near  the  top,  and  an  emmeiit 
engineer  of  Manchester  recommended  the 
removal  of  a  portion  of  the  top    About  80 
feet  was  thus  graduaUy  removed  ;  but  the 
base  continued  to  sink  and  displace  dunng 
this  period,  until  at  length  the  whole  ponder- 
ous structure  fell  in  one  mass,  and  stretched 
Its  huge  mass  across  the  Leeds  and  Liverpool 

Canal.  ^  , 

The  chimney  belonging  to  Messrs.  Cubitus 
building  establishment  at  PimUco,  is  a  remark- 
able one.  An  attempt  has  been  here  made  to 
give  architecturni  character  to  that  which  is 
too  often  unsightly.  The  chimney  shaft  is 
entirely  enclosed  within  a  square  twer.  wh  ch 
presents  much  the  appeai-ancc  of  an  Itahan 
campanile.    The  shaft  is  circulai-,  120  feet 
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]iigL,  5  feet  internal  diameter,  and  varying  in 
thickness  from  14  to  6  inches.  The  square 
tower  envelopes  tlie  shaft  without  touching  it. 
The  upper  portion  of  the  tower,  besides  a 
belfry  and  a  clock-room,  affords  space  for  a 
capacious  cistern,  useful  in  many  exigencies. 
These  advantages,  and  a  saving  of  fuel  from 
the  shaft  being  kept  shielded  from  the  ex- 
ternal cool  air,  are  considered  to  pay  an 
ample  return  for  the  increased  outlay,  inde- 
pendently of  the  architectural  ornament  thus 
produced. 

The  chimneys  or  flues  connected  with  some 
of  our  mines  are  more  remai'kable  than  any 
yet  described.  At  the  great  Gtvm  Avon  mining 
and  smelting  works  ia  South  Wales,  a  chimney 
has  been  built  at  the  top  of  a  mountain ;  and 
flues  are  earned  up  the  sides  of  this  mountain 
from  the  works  below  to  the  chimney  above. 
At  the  Tamer  lead  mine,  on  the  confines  of 
Cornwall  and  Devon,  a  steam  engine  has 
lately  been  set  to  work  at  a  depth  of  800  feet 
below  the  level  of  the  river  Tamer ;  and  in 
order  to  give  an  outlet  for  the  smoke  of  this 
engine,  flues  extend  from  it,  in  horizontal 
galleries  and  veilical  shafts,  like  a  Alight  of 
steps,  until  they  reach  the  sui-face  on  the 
opposite  side  of  the  river.  This  united  flue 
is  nearly  two  miles  in  length. 

CHIMNEY-PIECE.  As  soon  as  some 
degree  of  architectural  refinement  began  to 
be  introduced  into  the  habitations  of  noble- 
men, external  dressings,  constituting  a  chim- 
ney-piece, were  added  to  the  fire-place.  Some 
of  these,  in  which  the  Gothic  style  was 
employed,  ai-e  marked  by  a  fitness  and  pro- 
priety of  character,  and  a  happy  union  of 
simphcity  with  richness.  Some  examples- 
one  from  Tattershall  Castle,  Lincolnshire, 
and  two  from  Windsor  Castle— are  given  in 
Pugin's  '  Gothic  Specimens,'  all  of  which,  in 
regard  to  compactness  and  simplicity  of  com- 
position, accord  ranch  more  nearly  with 
rnodern  taste,  and  have  a  much  less  '  Gothic' 
air  than  the  cumbrous  and  extravagantly 
ornamented  chimney-pieces  in  the  Renaissance 
style  of  the  Continent,  and  our  own  Elizabe- 
than. In  these  the  design  was  carried  quite 
up  to  the  ceiling,-  so  as  to  form  a  sort  of 
architectural  frontispiece,  composed  of  two  or 
more  stages  piled  upon  each  other,  and 
adorned  wth  columns,  pilasters,  caryatides, 
termmi  niches,  &c.,  presenting  an  overloaded 
mass  of  carving  and  sculpture.  But,  though 
such  compositions  were  generally  exceedingly 
capncious,  and  equally  fantastic  and  coarse 
in  detail,  some  were  real  works  of  arf>-truly 
admirable  for  artistic  beauty  of  design  and 
masterly  execution;  such  as  were  in  the 
palace  of  Fontaineblean ;  two  noted  ones  in 


the  Hotel  do  Villa  at  Courtrai ;  and  one  of 
matchless  beauty  for  its  exquisite  carvings  in 
chestnut  wood,  in  the  Palais  du  Franc  de 
Bruges.  In  our  own  country,  chimney-pieces 
of  the  time  of  Elizabeth  and  James  I.  are  by 
no  means  uncommon  :  many  are  remaining, 
not  only  in  mansions  of  that  period  which 
are  still  kept  up,  but  in  houses  which  have 
been  almost  completely  modernized  in  all 
other  respects. 

As  the  more  regular  Italian  style  gained 
groimd,  the  fashion  of  chimney  pieces  greatly 
changed.  The  chimney-piece  and  fire-place 
were  reduced  to  nearly  their  modern  propor- 
tions and  dimensions,  whereas  the  opening  or 
fire-place  had  previously  been  of  such  size 
tjiat  a  person  might  stand  within  it.  Marble 
is  now  the  usual  material  for  chimney-pieces 
even  in  ordinary  houses. 

CHINA.  Whatever  may  be  the  actual 
antiquity  of  the  Chinese  people,  no  doubt 
seems  now  to  exist  of  their  having  been  the 
authors  of  what  are  justly  considered  in 
Europe  as  three  of  the  most  important  in- 
inventions  or  discoveries  of  modern  times  : 
the  art  of  block-printing,  the  composition  of 
gunpowder,  and  the  magnetic  compass.  To 
these  may  be  added  two  very  remarkable  ma- 
nufactures, of  which  they  were  unquestion- 
ably the  first  inventors,  those  of  silk  and  of 
porcelain.  It  is  curious  to  contrast  inventions 
of  such  high  utility  and  importance  Avith  the 
veiy  small  progress  which  the  Chinese  have 
made  in  the  sciences,  as  astronomy,  geogra 
phy,  and  mathematics,  for  which  they  were 
not  ashamed  to  be  indebted  to  the  European 
missionaries.  With  - regard  lo  the  fine  arts, 
the  Chinese  have  not  made  much  progress. 
In  painting,  their  colours  ai-e  beautiful,  but 
their  perspective  is  very  erroneous.  In  music, 
their  instruments  are  numerous,  consisting  of 
different  species  of  lutes  and  guitars  ;  flutes 
and  other  wind  instruments  ;  an  hannonicon 
of  wires,  touched  with  two  slender  shps  ol 
bamboo  :  bells  and  pieces  of  sonorous  metal ; 
diiims  ;  and  a  sort  of  clarionet,  which  emits 
a'j  neariy  as  possible  the  tones  of  the  Scottish 
bagpipe. 

Through  the  plain  which  constitutes  tlie 
north-east  part  of  China  runs  the  Imperial 
Canal  700  miles  long.  Its  mdth,  depth, 
embankments,  cuttings,  flood-gates,  and 
bridges  are  on  a  large  scale.  It  sei-ves  pai-tly 
for  navigation,  partly  for  draining,  and  pnrtly 
for  irrigation.  This  canal,  together  wth  the 
rivers,  gives  a  very  extensive  system  of  inland 
navigation  in  China.  Tlie  piain  watered  by 
the  canal  is  perhaps  the  most  popnlouV 
country  upon  earth.  It  contained,  in  ISl-'t, 
177,000,000  of  inhabitants.    To  protect  this 
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(scientificaUy  though  not  practicaUy)  differ- 
ences  of  temperature. 

CHROMIUM,  a  metal  discovered  toy  Vau- 
nuelin  in  the  year  1797,  is  pulverulent,  of  a 
yeUowish  white  colour,  and  metaUic  lustre. 
It  suffers  but  httle  change  by  exposure  to  the 
ail-,  and  acids  act  upon  it  but  slightly.  Chro- 
mium combines  with  many  of  the  elementary 
substances.  One  of  the  oxides  of  chromium 
has  a  green  colour,  and  is  the  colourmg  mattei 
of  the  emerald ;  it  is  employed  to  givte  a  green 
coloiu-  to  glass  and  porcelam.  The  chromate 
of  lead  and  other  compounds  of  the  metal  are 
of  great  value  in  the  arts. 

CHRONOMETER.    Such  time-keepers  as 
are  used  for  determming  the  longitude  at  sea, 
or  for  other  purposes  where  great  accuracy  is 
requked,  combined  with  portabihty,  are  caUed 
by  this  name.  Some  are  made  for  the  pocket, 
resemble  ordinary  watches  in  appearance,  and, 
like  them,  are  made  to  go  thh-ty  hours  mth 
once  winding  up.    Maxine  chi-onometers  are 
usually  larger,  with  dial-plates  three  or  four 
inches  in  chameter,  and  made  to  go  from  two  to 
eight,  or,  by  some  recent  improvements,  even 
as  many  as  thirty-two  days  with  once  winding 
up.    They  indicate  hours  (from  I.  to  XXiy., 
to  avoid  the  possibility  of  an  error  of  twelve 
houi-s),  minutes,  and  seconds,  often  on  sepa- 
rate cycles;  and  they  are  furnished  with  a 
smaU  hand  to  indicate  the  days  which  have 
elapsed  since  the  winding  up.  The  mechanism 
is  enclosed  in  a  brass  box,  mounted  on  gim- 
bals, so  as  to  preserve  one  uniform  positioii- 
and  inclosed  in  a  mahogany  case.  _ 

The  greater  part  of  the  mechamsm  of  a 
chi'onometer  resembles  that  of  a  common 
watch,  but  is  constructed  with  every  poss^e 
provision  to  ensure  accuracy.  They  diaer 
Tom  the  common  watch  chiefly  in  the  detackcd 

escapement  and  the  ?"?;inr;oe 
former  is  a  contrivance  by  which  the  balance 
the  vibrations  of  which  constitute  the  actaa 
measure  of  time,  is,  during  the  greater  part 
of  its  movement,  enthrely  detached  f^'o^- 
consequently  unaffected  by,  the  tram  of  wheel- 
work  from  which  its  impulse  13  derived;  the 
wheels,  in  fact,  standing  still  through  the 
greater  part  of  each  vibration.    The  compo^ 
ItMance  is  a  beautiful  contrivance  fox 
counteracting  the  effect  of  ^Ixanges  of  tempo^ 
rature,  which,  by  causing  an  oy-i^^^^^^j^^^^^^^ 
to  expand  and  contract,  occasion  a  vaiiation 
t  S  extent  of  its  vibration,  and  consejuenay 
a  the  rate  of  going  of  t^o  time-piece  of  wWch 
it  forms  the  essential  feature.    Tliis  conec 
on^n  the  ordinary  compensation-balance, 
J^effected  by  forming  the  rim  of  the  balance 
of  two  semicircular  slips  of  metal,  fixed  at  one 
onS  on ly  and  each  consisting  of  a  very  narrow 
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riband  of  steel  joined  to  an  outer  rim  of  brass. 
Each  of  these  semicircular  shps,  consisting 
thus  of  two  metals  differently  affected  by  heat, 
is  capable  of  altering  its  shape  with  every 
change  ui  the  temperature  to  which  the  chro- 
nometer is  exposed,  in  such  a  way  as  to  keep 
the  vibrations  of  the  balance  always  the  same. 
In  the  first  marine  chronometers,  constructed 
by  Harrison,  this  object  was  attained  by  apply- 
ing such  a  compensating  apparatus  to  the 
balance-spring.    Arnold,  followmg,  probably 
unconsciously,  in  the  track  of  the  great 
French  watch-maker,  Le  Roy,  appUed  it  to 
the  balance  itself.    Many  other  improvements 
have  been  made  hi  the  chi-onometer,  render- 
ing it  almost  as  perfect  as  any  thuig  from  the 
hand  of  man  can  be  expected  to  be  ;  and  of 
late  years  very  mgenious  contrivances  have 
been  devised  by  Messrs.  Dent,  Eiffe,  and  Mo^ 
lyneux,  for  correctmg  certam  uregulanties  of 
action  in  the  ordmary  compensation-balance 
and  producing  a  balance  sm-passing  it  m  accu- 
racy of  movement  as  it  sm-passea  the  balance 
of  a  common  watch. 

The  wonderful  accuracy  of  modern  chi-ouo- 
meters  was  made  the  means  in  1839  of  deter- 
mming the  longitude  of  New  York,  as  com- 
pared with  Greenwich.   The  fii-st  experiment 
was  made  on  the  occasion  of  the  first  tap 
across  the  Atlantic  by  the  British  The 
longitude  detennined  by  that  mode  differed 
2-03  seconds  from  that  determined  by  the 
usual  astronomical  means.    Mr.  Dent  wa-s 
dissatisfied  with  a  discrepancy-mai-veUously 
small  to  the  mmds  of  others-but  lai-ge  m 
the  estimation  of  one  accustomed  to  tl^e  Per- 
formances of  chronometers ;  and  he  deter- 
mined to  made  a  second  attempt.    He  pW 
fom-  chronometers  under  the  care  of  Captam 
Roberts,  the  rates  of  which  had  been  pre- 
riouslyascertamed.   The  chi-onometers  made 
a  voyage  out  and  home  in  the  Sni.h  Quae,, 

:ho^ring,  of  com-se,  ^-"-^  '"^i^  : 
while ;  and  on  bemg  compai-ed  m  Amenca 
.vith  other  cln-onometers  which  mai-ked  New 
rl%  tim^,  the  difference  of  longitude  was 
mea  m-ed  by  this  difference  of  chronometer 
time  So  astounding  the  accuracy  of 
Zle  insti-uments,  that  while  ^f^^:^ 

by  the  best  asti-onomical  methods  Uy  be 
4  h.  56  m.  0-72  s.,  it  was  measured  by  the 
chi-onometers  to  be  4  h.  56  m.  ^'f  ^^^^^ 
cnce  of  less  than  half  a  second  It  w^  foixnd 
that  the  chronometers  were  able  to  w  tiista^d 
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by  chronometric  means  the  difference  of  lon- 
gitude between  Greenwich  and  Devonport. 
As  ascertained  by  the  Trigonometrical  Survey, 
the  difference  of  longitude,  between  the  Ob- 
servatory at  Greenwich  and  the  flag-staff  on 
Mount  Wise,  near  Devoiiport,  is  16  m.  88-1  s.  ; 
whUe  the  difference  given  by  a  rliean  of  four 
chronometers  was  16  m,  39-8  s.— a  difference  of 
less  than  two  seconds. 

During  the  last  five  yeai-s,  there  have  been 
219  Admii-alty  chi-onometers  at  Greenwich 
Observatory.  It  is  curious  that  in  these  suc- 
cessive years,  1845-6-7-8-9,  five  different 
makers  Stood  successively  first  on  the  list,  in 
respect  to  the  accuracy  of  the  clu'onometers 
made  by  them ;  showing  how  closely  the  spirit 
of  honourable  scientific  competition  has 
brought  them  on  a  level  one  with  another.  Of 
the  whole  number  79  were  purchased  for  the 
pubhc  use ;  the  highest  price  paid  was  68/.  5s. 
[Clock  and  Watch  Making.] 

CHURCH.  The  principal  type  of  a  complete 
chmxh,  as  an  architectural  structure,  is  a  cathe- 
di-al.  Almost  every  cathedi-al  is  varied  in  plan, 
although  the  leading  features,  the  nave  and 
chok,  are  found  in  almost  aU.  The  plan  usually 
consists  of  agalilee,  or  chapel,  at  the  piincipal 
entrance ;  the  nave,  or  main  body  of  the 
chm-ch  ;  the  side  aisles,  which  do  not  rise  so 
high  as  the  nave,  and  are  placed  on  each  side 
of  the  nave,  sometimes  with  chapels,  at  other 
times  without,  between  the  openings  formed 
by  the  windows ;  the  choir,  or  place  for  the 
ceremonies  of  the  chm-ch ;  the  transept,  or 
diwsion  at  right  angles  to  the  end  of  the  nave 
next  the  choir,  which  projects  on  each  side, 
and  forms  a  cross  on  the  plan.    Some  cathe- 
drals have  a  double  transept,  and  the  tran- 
septs have  often  aisles.    At  the  end  of  the 
choir  is  the  high  altar,  behind  which  is  occa- 
sionally a  lady  chapel,  or  chapel  to  the  Virgui. 
The  choir  end  of  a  cathedral  is  sometimes  ter- 
minated by  an  apsis  or  semichcular  end. 
Along  the  sides  of  the  choir  are  ranged  richly 
carved  seats,  ornamented  with  arches,  pin- 
nacles, and  tracery,  carved  in  oak.  The 
bishop's  seat,  richer  than  the  others  and 
raised  above  them,  is  on  one  side,  at  the 
eastern  end.    The  choir  has  also  side  aisles. 
Cloistora  and  a  cliapter -house  are  usually 
attached  to  English  cathedrals,    the  minor 
parts  of  a  cathedral  are  the  muniment  room, 
the  library,  the  consistory  court,  the  vestries 
of  the  dean  and  chapter,  minstrels'  chapels,  a 
font,  and  a  minstrels'  gallery.    Bencatli  the 
body  of  the  cathedral  there  is  usually  a  crypt, 
or  low  basement,  supported  on  arches  spring- 
ing from  thick  columns,  as  in  Canterbury  Ca- 
thedral and  others.    At  the  point  of  intersec- 
tion of  the  transept  with  the  navo  there  is 
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usually  a  tower,  sometimes  surmounted  by  a 
spire.  The  nave  of  a  Gothic  cathedral  is  sup- 
ported by  clustered  columns,  ai-ched  from  one 
to  the  other,  over  which  there  is  usually 
a  row  of  small  arclies  forming  a  gallery,  which 
is  called  the  triforium,  and  above  are  windows 
called  clere-story  windows.  The  chapter- 
house and  cloister  are  large  and  important 
features  in  many  of  our  cathedrals.  The 
finest  chapter- houses  in  England  are  of  a 
polygonal  form,  and  have  in  some  cases  a  co- 
lumn, or  cluster  of  columns,  in  the  centre,  to 
support  the  vaulted  roof.  The  cloistureu  are 
rectangular  inclosures,  with  a  richly  orna- 
mented and  arched  gallery  running  round  the 
sides.  Such  are  the  leading  features  of  the 
cathedrals  and  large  churches  of  Europe.  The 
numerous  cathedrals  of  France,  Italy,  and 
Germany  present  beautiful  specimens  of  ar- 
chitecture, not  only  in  the  Gothic  style,  but 
also  in  the  Itahan  style.  St.  Peter's  at  Rome 
is  the  largest  cathedi-al  in  Europe.  Vienna 
and  Strasbm-g  have  the  highest  spires ;  the 
former  is  465  feetj  the  latter  450  feet  high. 

CHURN.  The  common  churn  for  making 
butter  is  a  wooden  cask  rather  mder  at  bottom 
than  at  top,  covered  >vith  a  round  lid  having  a 
hole  in  the  centre.  Through  this  hole  passes 
a  round  stick  about  foui*  feet  long,  inserted  in 
the  centre  of  a  round  flat  boai'd  having  holes 
in  it;  the  diameter  of  this  board  is  a  httle 
less  than  that  of  the  top  of  the  churn.  The 
milk  is  chm-ned  by  giving  a  vertical  movement 
to  the  board  immersed  in  it. 

There  is  obviously  a  great  waste  of  power 
in  such  a  contrivance ;  and  many  forms  have 
been  devised  to  render  the  work  of  the  churner 
more  efficacious.  One  of  the  most  recent  is 
the  aimospheric  churn,mside  by  Mr.  Samuelson. 
It  consists  of  a  squai-e  box^  inside  which  are 
four  vanes  or  boards,  made  to  rotate  round  a 
central  horizontal  axis,  the  handle  of  which 
projects  through  one  side  of  the  box.  Two  of 
the  vanes  are  perforated,  and  two  are  solid ; 
the  former  break  the  cream  and  separate  the 
butter  frohi  the  butter-milk  ;  while  the  latter 
cause  air  to  be  forced  into  the  milk>  These 
chm-ns  are  made  of  various  sizes,  to  churn 
from  4  to  96  quarts,  and  flrb  sold  from  25s.  to 
to  110.5.  each. 

CIDER,  01-  CYDER.  There  are  two  cider 
districts  ill  this  couhtry.  The  Hereford  cider 
district  is  comprised  in  the  four  counties  of 
Hereford,  Gloucester,  Worcester,  and  Mon- 
mouth ;  the  Devonshire  cider  district  in 
those  of  Devon,  Dorset,  Somerset,  and  Corn- 
wall. ' 

_  The  prihcipal  kinds  of  apple  used  in  these 
districts  for  cider  are  the  Now  Enxwholp,  the 
Wilding,  the  Cherry  Pcarmain,  and  the  Yellow 
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and  Eed  Norraau.  In  the  Devonshire  dis- 
trict, the  situations  chosen  for  orchards  are 
generally  hoUow  dells  or  shelving  hanks,  in 
the  neighhourhood  of  the  farm-houses,  the 
land  on  which  they  are  planted  being  put  to 
Httle  other  use ;  while  in  the  Hereford  dis- 
trict the  choice  is  determined  chiefly  by  the 
quality  of  the  soil,  without  reference  to  the 
position  of  the  farm-house.  Very  little  atten- 
tion is  paid  to  enriching  the  soil  round  the 
trees  when  once  they  have  been  planted.  In 
by  far  the  largest  proportion  of  orchards,  with 
the  exception  of  gathering  the  fruit,  nothing 
is  done  to  the  trees  from  the  beginning  of  the 
year  to  the  end.  The  fruit  of  the  different 
varieties  of  apple  ripen  at  different  times  of 
the  year,  earlier  or  later,  according  to  the  sea- 
son. The  customary  method  of  picking  the 
fruit  is  by  striking  the  trees  with  poles,  pro- 
vincially  called  « poulting,'  and  then  gathermg 
the  fallen  apples ;  but  it  is  better  economy  to 
pay  a  small  extra  price  for  collecting  the  fruit 
which  faUs  at  several  times.  When_  the 
apples  have  been  gathered,  each  sort  by  itself 
is  collected  into  heaps,  about  ten  inches  deep, 
where  they  remain  for  a  month,  or  more,  until 
they  become  mellow ;  they  are  then  ready  for 
the  mill. 

Cider  is  manufactured  with  very  rude  ma- 
chinery, by  the  following  process  : — The  apples 
are  thrown  into  a  circular  stone  trough,  usu- 
ally about  eighteen  feet  in  diameter,  called  the 
chase,  round  which  the  runnsr,  a  heavy  ckcu- 
lar  stone,  is  turned  by  one  or  two  horses.  The 
crushed  pulp  ox  must  is  pressed  between  horse- 
hair cloths,  and  the  juice  expelled.  This  juice 
is  poured  into  casks,  placed  either  out  of  doors, 
or  in  sheds  where  there  is  a  free  current  of 
air  In  about  three  or  four  days  the  hquor 
ferments  ;  the  thick  heavier  parts  subside  as 
a  sediment  at  the  bottom  of  the  cask,  and  the 
lighter  becomes  bright  clear  cider.  This  is 
4hen  racked,  or  drawn  off  into  another  cask. 

The  fermentation  of  cider  is  a  process  re- 
quiring great  care  and  skill.  Slight  fermenta- 
tion  wiU  leave  the  hquor  thick  and  unpalata- 
ble; rapid  fermentation  will  impair  both  its 
strength  and  durabihty;  excessive  fermentation 
will  make  it  sour,  harsh,  and  thin.  It  is  not 
the  habit  of  the  farmer  to  add  sugar,  treacle, 
brandy,  or  any  colouiing  matter  to  the  liquor ; 
it  is  only  adulterated  in  the  hands  of  cider 
dealers  and  publicans,  who  often  '  doctor  up 
sour  cider  to  make  it  palatable. 

At  the  beginning  of  January  the  cider  is 
moved  into  cellars,  where  by  large  gi-owers  it 
is  frequently  stored  in  casks  of  great  capacity, 
containing  1000,  1500,  or  even  2000  gal- 
lons lu  March  the  liquor  is  bunged  down  ; 
iti3'thenfttforaale,and  may  be  used  soon 


afterwards,  though  it  wiU  greatly  improve  by 
keeping. 

Cider  of  good  quahty  is  made  in  Ireland,  in 
the  counties  of  Waterford  and  Cork ;  in  Nor- 
mandy, whence  we  have  many  of  our  best 
apples;  in  Belgium;  and  of  inferior  quahty 
in  Germany.  It  is  also  made  in  abrmdance, 
and  of  excellent  quality,  in  many  parts  of  the 
United  States  of  North  America. 

CIGAR.  The  manufacture  of  cigars  is 
exceedingly  simple.  A  boy,  with  a  quantity 
of  unstripped  leaves  before  him,  takes  them 
one  by  one,  strips  them,  and  then  passes 
them  to  the  cigar-maker,  who  is  seated  iu 
front  of  a  low  work-bench,  which  has  raised 
ledges  on  every  side  excepting  that  nearest  to 
him.  He  takes  a  leaf  of  tobacco,  spreads  it 
smoothly  before  hun  on  the  bench,  and  cuts 
it  to  a  form  resembling  one  of  the  gores  or 
stripes  of  a  balloon.  He  then  lays  a  few  frag  ■ 
ments  of  tobacco  leaf  in  its  centre,  and  rolls 
the  whole  up  mto  a  form  nearly  resembhng 
that  of  a  cigar.  The  next  operation  is  to 
place  the  partially-formed  cigar  in  an  iron 
guage,  which  cuts  it  to  a  given  length.  The 
maker  then  lays  a  narrow  strip  of  leaf  upon 
the  bench,  and  roUs  the  cigar  spkally  in  it. 
AU  this  is  done  with  great  rapidity,  a  few 
seconds  bemg  sufficient  for  the  production  of 
a  cigar.    The  cigars  are  finally  di-ied  for  sale. 

The  following  account  of  the  cigar  manu- 
facture at  Havannah  appeared  in  some  of  the 
London  jom-nals   in   1841:— The  greatest 
manufactm-ers  of  Havannah  cigars  are  Ca- 
banas,  Hernandez,   Silva,  and  Rencareiul ; 
there  are  a  hundred  othei-s  of  less  note,  who 
make  from  10,000  to  100,000  a  day.  The 
cif'ar  is  composed  of  two  distinct  pai-ts,  the 
inside  and  the  cover.  For  these,  two  different 
kinds  of  leaves  are  used ;  of  which  that  for 
the  cover  is  generally  finer  in  textiu-e  and 
more  pliant.    These  leaves  ai-e  damped  the 
night  previous  to  their  being  made  up ;  when 
roUed,  they  are  placed  on  a  large  table,  where 
they  are  divided  into  the  various  qualities  ot 
first,  second,  third,  &c.,  and  priced  accord- 
in^lv    Those  which  are  most  carefully  rolled 
are  called  ReqaUas,  and  are  sold  at  22  to  26 
dollai-s  per  thousand;  while  the  second  best, 
which  are  of  the  very  same  tobacco,  and  made 
by  the  same  man,  only  with  less  cai-e,  ai-e  sold 
at  14.  dollars;  and  others  ai-e  done  so  low  as 
6  dollars.    D.  Hernandez  employs  about  fifty 
men  in  his  manufactory.  Of  the  best  common 
cigars,  a  workman  can  make  a  thousand  a 
day  ;  of  the  Regalias  six  hundred.    The  daily 
issues  from  that  immense  fahrica  are  about 
30,000  cigai-s;  which  at  U  dollars  per  thou- 
sand would  give  nearly  100/.  per  day.  Tliey 
pay  an  export  duty  of  half  a  dollar  per  thou- 
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sand,  and  an  import  duty  in  England  of  nine 
shillings.  The  very  best  in  quality  do  not 
find  their  way  to  Europe,  because  they  ore 
not  fashionable  here  :  they  are  generally  dark 
coloured  ;  whereas  a  light  coloiu-ed  and 
smoothly  roUed  cigar  is  preferred  to  the 
sti-ong  and  highly  flavoured  rough  ones,  which 
are  the  best. 

CI'NGHONA;  Jesuits'  or  Peruvian  Bark. 
By  whom  the  important  properties  of  the  va- 
rious species  of  this  genus  was  first  made 
known  to  Europeans  is  unrecorded.  The  na- 
tive Peruvians  attached  no  febrifugal  import- 
ance to  the  bark.  Its  introduction  to  Europe 
took  place  through  the  Spaniards  in  the  year 
1640.  Little  was  known  of  the  tree  producing 
this  substance  tUl  the  voyage  of  La  Conda- 
mine,  who,  in  1738,  first  printed  a  detailed 
account  of  Quinquina,  as  it  was  ti.en  called. 

The  manner  of  collectuig  the  Cinchona 
bark  of  commerce  is  thus  described: — In  the 
month  of  April  the  preparations  for  an  expe- 
dition commence  ;  and  in  May  the  people  start 
for  the  forest,  whence  the  last  green  bales  are 
transmitted  home  in  November.  They  fell 
the  trees  close  to  the  root,  sparhig  those 
trunks  which  appear  too  young,  as,  till  they 
have  attained  maturity,  the  bark  is  of  no 
value.  The  next  process  is  to  di^dde  the 
stems  into  pieces  of  uniform  length,  rejecting 
only  the  very  smallest  branches.  The  bark 
is  then  cut  lengthwise,  so  as  to  remove  the 
rind  without  injuring  the  wood  or  severing 
any  of  the  fibres.  In  a  few  days  the  bai'k  is 
taken  off  in  strips  as  broad  as  possible.  In 
the  market  the  value  of  the  bai-k  depends  on 
the  celerity  with  which  it  is  dried.  In  the  dense 
forests  it  is  impossible  to  perform  this  opera- 
tion properly,  and  therefore  the  bundles  of 
green  bark  are  dispatched  with  all  speed  to 
the  nearest  inhabited  place,  where  the  person 
appointed  to  take  charge  of  them  is  stationed. 
They  are  laid  in  a  spot  exposed  to  the  full 
action  of  the  sun,  and  the  greatest  care  is  re- 
quisite to  protect  them  from  the  wet. 

Cinchona  barks,  in  England,  are  classed 
under  three  heads  —  pale,  yellow,  and  red 
barks.  Of  each  there  are  several  varieties. 
Of  the  Pa'e  Barks,  three  varieties  are  known 
in  English  commerce: — 1,  Crown  or  Loxa 
Bark;  2,  Gray,  Silver,  or  Huanuco  Bark; 
3,  Ash  Bark.  These  are  always  quilled,  and 
never  in  flat  pieces.  The  powder,  which 
gives  the  name,  varies  from  gray  to  fawn 
colour.  The  Crown  Bark  occurs  in  pieces 
from  6  to  14  inches  long,  the  quills  varying 
in  diameter  from  the  fourth  or  even  smaller 
part  of  an  inch  to  nearly  half  nn  inch.  The 
colour  of  the  exterior  is  marked  dark  gray,  in 
some  specimens  verging  to  brown.  The  odour 


resembles  that  of  tan.  The  taste  at  first  is 
slightly  astringent,  and  faintly  acid ;  after- 
wards very  astringent,  somewhat  bitter,  but 
not  acrid.  The  Gray  and  Ash  Barks  differ 
from  the  Crown  chiefly  in  tint. 

The  Yellow  Barks  also  present  three  varie- 
ties. The  variety  best  known  in  England 
occurs  in  two  forms — quiUs  and  flat  pieces ; 
the  quills  were  formerly  most  prized,  but  all 
well  -  informed  persons  now  prefer  the  flat 
pieces  as  much  richer  in  quinia.  The  exter- 
nal surface  is  generally  grayish  brown,  in- 
cUning  to  blackish,  yellow,  or  whitish,  accord- 
ing to  the  kind  of  lichen  by  which  it  is  beset. 
The  flat  Yellow  Bark,  or  that  in  splints, 
occurs  either  with  the  epidermis  or  divested 
of  it. 

The  Bed  Bark,  of  which  one  kind  only  is 
known  in  EngHsh  trade,  was  not  much  used 
in  Europe  till  1779.  It  occurs  in  quills  and 
flat  pieces,  most  frequently  in  the  latter 
form. 

The  various  forms  of  Cinchona  Bark  are 
justly  considered  the  most  valuable  tonic  a,nd 
febrifugal  medicines  we  possess ;  and  the 
commerce  in  them  has  thereby  become  im- 
portant. 

CINCHONIA,  is  a  vegetable  alkali  con- 
tained in  all  the  varieties  of  Cinchona,  but 
principally  in  the  Cinchona  lancifolia,  or  pale 
bark.  Cinchonia  has  a  fieculiar  bitter  taste ; 
and  combines  with  many  of  the  acids  to  pro- 
duce a  peculiar  class  of  salts. 

CINNABAE.  [Meecuey.] 

CINNAMON  has  been  known  to  European 
nations  from  very  high  antiquity.  That  which 
is  now  chiefly  consumed  in  England  is  the 
aromatic  bark  of  a  small  tree  found  in  the 
island  of  Ceylon.  The  time  for  stripping  ofi" 
the  bark  is  from  May  to  October.  The  bark, 
after  being  removed  from  the  branches,  is 
tied  up  in  bundles  for  twenty-four  hours,  du- 
ring which  time  a  sort  of  fermentation  takes 
place,  which  greatly  facilitates  the  separation 
of  the  outer  part  of  the  bark  from  the  cuticle 
and  the  epidermis,  which  is  very  carefully 
scraped  off  the  Ceylon  cinnamon.  It  is  then 
rolled  up  into  quills,  or  pipes,  about  three  feet 
in  length,  the  thinner  or  smaller  quills  being 
surrounded  by  larger  ones,  a  mark  which  al- 
ways distinguishes  cinnamon  from  cassia.  It 
is  then  conveyed  to  Colombo,  where  it  is 
sorted  by  government  inspectors  into  three 
kinds,  of  which  the  two  finest  alone  are  al- 
lowed to  be  exported  to  Europe,  while  the 
third,  or  inferior  kind,  is  reserved  to  bo  dis- 
tilled, along  with  the  hroken  pieces  of  the 
other  two,  for  the  purpose  of  obtaining  the 
oil  of  cinnamon.  The  select  cinnamon  is 
formed  into  bales  of  about  02  J  lbs.  weight, 
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containing  some  pepper  or  coffee,  and  wrapped 
in  double  cloths  made  of  hemp. 

This  fine  cinnamon  occurs  in  pieces  about 
forty  inches  in  length,  generally  containing 
from  six  to  eight  rolls  or  quills  in  each,  one 
within  the  other,  of  the  thickness  of  vellum 
paper,  of  ft  dull  golden  yellow  colour.  It  is 
very  fragrant,  agreeably  aromatic,  taste  plea- 
sant, warm,  aromatic,  slightly  astringent. 
Analysed  by  Vauquehn,  it  yielded  volatile  oil, 
tannin  in  large  quantity,  an  azotised  colouring 
matter,  a  peculiar  acid,  mucilage,  and  fecu- 
lum. 

The  root  of  the  cinnamon  tree  yields  a  land 
of  camphor,  and  the  leaves  yield  an  oil  which 
resembles  oD.  of  cloves,  which  it  is  often  used 
to  adulterate.  This  is  quite  distinct  from  the 
oil  of  cinnamon  obtained  from  the  bark.  The 
ripe  berries  yield  by  decoction  a  solid  volatile 
oil,  shnilar  to  the  oil  of  junipers. 

Cassia  is  often  mistaken  for  cinnamon  ;  but 
they  differ  in  the  following  pai-ticulars :  The 
bales  in  which  Cassia  an-ives  are  much  smal- 
ler, containing  only  from  two  to  four-  pounds, 
bound  together  by  portions  of  the  bark  of  a 
tree.  The  quills  are  thicker,  rolled  once  or 
twice  only,  and  never  contain  thinner  pieces 
within ;  the  diameter  of  the  bark  is  much 
thicker  than  that  of  cinnamon,  and  harder, 
and  the  outer  rind  less  carefully  removed.  It 
has  the  odour  of  cinnamon,  but  fainter  and 
less  grateful ;  the  taste  more  acridly  aromatic, 
pungent,  less  sweet,  at  the  same  time  more 
powerfully  astringent,  yet  mucilaginous. 

Oil  of  Cinnamon  is  obtained  chiefly  from 
the  fragments  which  fall  from  the  quills  dmdng 
the  inspection  and  sorting  at  Colombo.  These 
fragments  are  coarsely  powdered,  and,  after 
being  immersed  for  forty-eight  hom-s  in  sea- 
water,  are  distilled,  when  a  milky  fluid  cogues 
over,  which  separates  into  two  parts,  a  light 
oil  which  floats  on  the  water,  and  a  heavy  one 
which  sinks.  In  time  a  spontaneous  separa- 
tion takes  place,  and  there  ai-e  formed  trans- 
parent crystals  of  stearojpten,  or  cinnamon 
camphor.  Oil  of  Cassia  is  also  obtained  by 
distillation;  at  first  it  is  whiter  than  oil  of 
cinnamon,  afterwards  it  becomes  yellow,  but 
never  of  such  a  fiery  yellow  as  cinnamon-oil. 
The  odoui-  is  agi-eeable,  but  not  so  delicate ; 
the  taste,  acrid,  burning,  but  different  from 
cinnamon. 

Oil  of  cinnamon,  as  a  costly  article,  is  often 
adulterated  with  oil  of  cassia ;  with  the  oil  of 
cassia-buds  ;  with  the  oil  of  the  Cerastis  lanro- 
cerasus,  or  cherry-lauret ;  and  it  is  also  said 
with  oil  of  bitter  almonds,  an  exceedingly  dan- 
gerous intermixture. 

Cinnamon  is  an  exti-emoly  valuable  aroma- 
tic stimulant,  useful  both  in  cookery  and  in 


medicine.    Cassia  has  similar  properties  in  a 
less  degree. 

347,868  lbs.  of  cinnamon  were  imported  in 
1848. 

CIPOLIN  is  a  variety  of  green  marble  with 
white  zones,  foimd  in  the  vicinities  of  Rome 
and  Autun. 

CIRCLE.  The  following  rules  respectin  ' 
the  circle  are  of  constant  apphcation  in  nif: 
chanical  operations.  To  find  the  cu'cumfe.r- 
ence  of  a  circle  (mth  more  than  sufficient 
nearness  for  practical  purposes )  take  the  113th 
part  of  355  times  the  diameter,  or  3.14159 
times  the  diameter.  To  find  the  area  in  sgi/art- 
units,  multiply  the  number  of  units  in  the  ra- 
dius by  itself,  and  take  the  113th  part  of  355 
times  the  result  (or  multiply  by  3.14159). 

CIRCUMFERENTOR.  This  mstriunent 
is  a  species  of  surveying  compass,  consisting 
of  one  circular  plate  of  bi-ass,  gi-aduated,  and 
of  another  tm-ning  on  the  same  axis,  which 
carries  a  vernier ;  these  are  supported  on  a 
tripod  stand,  and  imay  be  rendered  horizontal 
by  means  of  small  spirit-levels.  The  upper 
plate  carries  two  sight-vanes  or  perforated 
plates  in  vertical  positions,  at  the  opposite  ex- 
tremities of  a  diameter,  and  through  these  an 
object  is  seen  when  the  bearing  of  a  station 
line  from  the  magnetic  meridian  is  to  be 
found. 

Such  an  instrument,  being  far  inferior  to  a 
theodoHte  in  respect  of  the  accuracy  vrith 
which  by  its  means  a  sm-vey  may  be  made,  is 
not  much  used  in  Europe  ;  but  in  the  United 
States  of  America,  and  in  the  British  Colonies, 
where  land  is  less  valuable,  it  is  almost  the 
only  instrument  employed. 

CI'THARA  was  an  ancient  stringed  instru- 
ment, supposed  to  have  been  somewhat  like 
the  modern  guitar. 

CITRIC  ACID.  This  acid  exists  in  nume- 
rous fruits,  particulariy  those  of  the  orange 
tribe,  such  as  the  Ipmon  and  lime,  either  alone 
or  with  malic  and  other  acids ;  sugar,  muci- 
lage, and  extractive  are  also  present.  It  is 
coloiu-less,  inodorous,  and  extremely  sour. 
When  decomposed,  it  yields  p)Tocitric  acid, 
and  several  other  compounds.  The  citric  acid 
is  separated  and  purified  on  a  large  scale. 
Citric  acid,  when  crystalUsed,  has  scarcely  any 
odour,  but  a  very  distinct  acid  taste.  It  is  so- 
luble in  cold  and  still  more  in  warm  Avater.  It 
is  used  as  a  discharge  in  calico  printing. 

Citric  acid  combines  with  ammonia,  potash, 
soda,  iron,  zinc,  copper,  silver,  lead,  and  other 
bases,  to  form  salts. 

Concentrated  citric  acid  is  somewhat  caustic, 
but  l.imon  juice  is  gratefully  acid.  To  imitate 
the  natural  state,  citric  acid  is  only  given 
largely  diluted.    In  this  state  it  proves  a 
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pleasant  di-inlc  ia  fevers  and  diseases  where 
the  temperature  of  the  hody  rises  above  the 
natural  standai-d.  According  to  Broussais,  it 
agrees  better  than  any  other  acid  with  the  sto- 
mach when  atfected  with  acute  inflammation. 
It  is  not  so  pleasant  as  lemonade  prepared 
from  new  fresli  lemons ;  and,  according  to  the 
statement  of  Sir  G.  Blane,  the  solution  of  citric 
acid  is  not  so  efficacious  in  the  prevention  and 
cure  of  sea-scurvy  as  the  recent  lemon-juice. 
This  is  attributable  to  the  absence  of  the  vola- 
tile oil  and  the  hitter  principle  of  the  rind, 
which  are  valuable  adjuncts  to  the  citric  acid 
in  its  action  on  the  stomach.  The  utiUty  of 
■  lemon-juice  in  promoting  the  digestion  of  ge- 
latinous meats,  such  as  veal  and  turtle,  is  weU 
known.  Fresh  lemon  juice  may  he  preserved 
in  bottles  in  the  same  way  as  ripe  fruits,  by 
boiUng  the  bottles  in  which  it  is  contained  for 
half  an  hour,  first  placing  them  in  cold  water 
and  gradually  heating  it,  and,  as  soon  as  the 
contents  of  the  bottles  have  fallen  to  the  tem- 
perature of  the  air,  closing  them  hermetically. 
^Vhere  lemon  juice  so  preserved,  or  fresh  le- 
mons, cannot  be  obtained  by  ships  on  long 
voyages,  the  dissolved  citric  acid,  to  which  a 
portion  of  an  alcoholic  extract  of  lemon  peel 
may  be  added  at  the  time  of  using,  is  some- 
times used  when  apprehensions  of  scmwy  are 
entertained. 

Citric  acid,  as  weU  as  lemon  j,uice,  is  much 
employed  to  decompose  alkahne  carbonates, 
forming  therewith  pleasant  efifervescing  solu- 
tions. 

CITRON,  is  one  species  of  that  important 
kind  of  fruit  which  includes  the  Lemon  and 
Orange. 

CIVET  is  a  perfume  obtained  from  an  ani- 
mal bearing  the  same  name.  The  animal  is 
a  native  of  North  Afi-ica,  and  is  two  to  three 
feet  in  length.  The  perfume  is  procured  by 
scraping  the  inside  of  the  pouch  with  an  iron 
spatula,  at  intervals  of  three  or  fom-  days ; 
about  a  drachm  may  be  obtained  each  time. 

As  civet  sells  at  rather  a  high  price,  that 
which  goes  by  the  name  in  the  market  is  too 
often  adulterated  with  suet  or  oil. 

CLACKMANNANSHIRE.  This  Scottish 
county  presents  a  fair  amount  of  produce  and 
manufacturing  industiy.  In  the  parish  of 
AUoa  are  distilleries,  breweries,  manufactm-es 
of  yams,  plaidings,  shawls,  tartans,  druggets, 
and  blankets,  corn  and  flour  mills,  besides  a 
glass  work,  a  foundi-y,  a  brick  and  tile  work 
and  pottery,  and  a  tan  work.  There  a>-e  sal- 
mon fishings  in  the  Forth.  The  manufacture 
of  Scotch  blankets  and  serge  was  formerly 
carried  on  at  Tillicoultry,  but  shawls  and  tar- 
tans have  been  found  more  lucrative,  and  have 
engrossed  mucli  of  the  industry  of  this  popu  - 


lous village.  Small  quarries  of  sandstone  and 
limestone  are  wrought  in  various  pai'ts  of  tho 
county,  but  the  most  important  branch  of  in- 
dustry pursued  is  the  working  of  the  extensive 
coalfields  in  Alloa  and  Clackmannan  piarishes, 
which  form  that  part  of  the  county  lying  on 
the  hanks  of  the  Forth.  Coal  has  been 
wrought  here  for  200  years,  and  there  is  an 
immense  annual  exportation  of  that  article 
from  Alloa.  The  occupation  next  and  almost 
equal  in  importance  is  the  iron  manufacture, 
at  Devon  iron  works,  on  the  banks  of  the 
stream  of  that  name,  and  in  Clackmannan 
parish.  Small  railways  connect  these  several 
works  mth  Alloa  harbour  and  Clackmannan 
Pow,  and  they  will  soon  be  brought  into  ready 
communication  -with  all  the  great  markets  by 
the  Stirling  and  Dunfermline  line  of  railway. 

CLAEET,  a  name  used  in  England  to  de- 
note the  red  wine  of  Medoc,  or,  more  coiTectly 
a  mixture  of  that  wine  with  some  other  more 
full-bodied.  The  word  clairet,  from  which  the 
name  is  derived,  is  used  in  France  to  signify 
those  wines  which  are  red  or  rose-coloured; 
but  the  name,  as  understood  by  us,  is  not 
known  in  that  country.  [Boedeaux  ;  Wine 
Manufactuee.] 

CLARIFICATION,  the  process  of  render- 
ing a  fluid  clear  by  separating  the  substances 
which,  being  suspended  in  it,  render  it  turbid. 
Isinglass,  gelatine,  bullocks'  blood,  and  white 
of  eggs,  are  employed  for  the  purpose.  In 
the  great  London  porter-breweries,  a  liquid 
solution  is  prepared,  of  which  isinglass  is  one 
ingredient;  and  a  very  small  portion  of  this 
'  fining-Uquor '  is  put  into  every  butt  of  beer. 

CLARINET,  a  musical  instrument  made 
of  wood,  similar  in  shape  to  the  oboe,  but  of 
rather  larger  dimensions,  and  having  a  fixed 
mouth-piece  containing  a  reed,  which  forms 
the  upper  joint  of  the  instrument.  In  the 
orchestra  three  instruments  are  employed,  of 
different  dimensions,  namely,  a  c,  a  b,  and  an 
A  clarinet,  to  play  in  different  modes  or  kej's. 
The  compass  is  from  e  in  the  base  to  a  in  al- 
tissimo.  The  clarinet  was  invented  about  a 
century  and  a  half  ago,  by  Denner  of  Niirn- 
herg.  The  Bajn;  Clarinet,  and  the  Oontra-Basc 
Olarinct,  invented  by  Streitwolf,  about  twenty 
years  ago,  are  longer,  lai-ger,  and  deeper-toned 
instruments  than  the  above. 

CLARION,  Avas  the  name  of  a  shrill  kind  of 
trumpet,  not  now  in  use. 

CLAVICHORD,  was  the  riame  of  a  musical 
instrument  which  preceded  the  pianoforte. 
The  strings  were  struck  by  brass  pins,  pi-oject- 
ing  from  the  reinote  ends  of  the  keys,  instead 
of  by  hammers;  but  the  tone  was  one  Avhich 
would  now  be  deemed  intolerably  harsh  and 
wiry. 
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CLAY.  Any  natural  mixture  of  earths 
which  breaks  down  or  disintegrates  in  water, 
and  affords  a  plastic  ductile  mixture  may  be 
called  a  clay.  Pipe-Clay  is  of  a  grayish-white 
colour,  has  an  earthy  fracture,  and  a  smooth 
greasy  feel.  Potter's  Clay  disintegrates  hy  ex- 
posure to  the  ah- ;  when  mixed  with  sand  it  is 
made  into  bricks  and  tiles.  Stourbridge  Clay 
is  of  a  dark  colour ;  it  is  extensively  employed 
in  the  manufacture  of  crucibles.  Brick-Clay 
or  loam  varies  much  in  appearance,  texture, 
and  composition ;  it  lies  in  abundance  upon 
the  London  clay,  and  frequently  rests  upon 
an  interposed  bed  of  sand.  London  Clay  is  a 
blueish  deposit,  often  including  beds  of  sand- 
stone. Plastic  Clay  consists  of  a  variable 
number  of  sand,  clay,  and  pebble  beds,  irregu- 
larly alternating,  lying  immediately  upon  the 
chalk.  Porcelain  Clay  is  of  various  shades  of 
wHte  ;  it  is  duU  and  opaque  ;  occurs  friable 
or  compact ;  feels  soft  to  the  fingers,  and  ad- 
heres to  the  tongue. 

Clay  is  an  essential  component  pai-t  of  aU 
fertile  soils.  A  clay  soil  consists  of  a  large 
proportion  of  alumina  jmited  to  sihca  of  vari- 
ous degrees  of  fineness,  and  frequently  also  a 
portion  of  carbonate  of  lime.  In  rich  wheat 
soils  the  silica  is  veiy  fine,  and  intimately 
mixed  with  the  alumina ;  but  Enghsh  clays 
are  not  usually  of  this  character,  and  are  not 
so  much  approved  for  wheat  crops  as  Ughter 
soils.  Clay  land  will  bear  a  repetition  of  the 
same  crops  much  oftener  than  lighter  lands. 
The  great  disadvantage  of  clay  soils  in  a  moist 
climate  like  that  of  Great  Britain  arises  from 
an  excess  of  water,  and  the  obvious  remedy  is 
perfect  draining  of  the  subsoil.  [Deaining.] 
Clay  is  extensively  used  in  many  parts  of 
England  to  improve  light  land,  by  being  car- 
ried on  the  surface  in  considerable  quantities. 
Burnt  clay  is  used  as  manure.  Clay  by  burn- 
ing alters  its  nature  ;  it  becomes  insoluble  in 
water,  and  loses  its  attraction  for  it ;  it  then 
resembles  sihcious  sand,  and  may  greatly  im- 
prove a  very  strong  retentive  clay,  tempering 
it  and  rendering  it  more  porous. 

The  Newcastle  district  will  furnish  many 
specimens  of  clays  used  in  the  Arts,  for  exhi- 
bition at  the  approaching  industrial  festival. 
The  manufacture  of  fire  clay  into  bricks,  &c., 
is  carried  on  very  extensively  in  the  neighbour- 
hood of  this  town ;  and  among  the  articles 
exhibited,  formed  of  clay,  will  be  fire-bncks, 
vases,  pedestals,  and  ornaments  of  vaiious 
kinds.  Stourbridge  will  in  hke  manner  send 
specimens  of  those  clays  and  clay-manufac- 
tures which  have  given  celebrity  to  that  town. 

CLE'PSYDrA.  Before  the  invention  of 
pendulum  clocks,  it  was  not  unusual  in  astron- 
omical  observations  to  measure  tune  by  tlie 
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flowing  of  water,  upon  a  principle  which,  in 
its  most  simple  application,  resembled  that  of 
the  hour-glass,  but  which  was  varied  by  con- 
trivances for  accuracy  or  ornament.  Such  a 
contrivance  was  called  a  clepsydra  or  water- 
clock.  The  Chaldeans  divided  the  day  into 
twelve  equal  parts  by  a  Clepsydra.  Water- 
clocks  were  used  in  Egj'pt,  Greece,  and  Rome ; 
and  there  is  evidence  that  they  were  used  in 
India  in  the  twelfth  century.  Many  fanciful 
forms  of  Clepsydrae  are  given  in  old  works  on 
Hydraulics  ;  but  modem  clock  and  watch 
work  has  rendered  them  quite  obsolete. 

CLICHEE  MEDALLIONS.  Large  medal- 
Hons  are  sometimes  made  in  France  by  a  pro- 
cess called  en  clichee.  The  metal  of  which 
the  medallion  is  formed  is  used  while  in  a 
pasty  state,  between  sohd  and  hquid.  Such 
medallions,  unlike  more  elaborately  wrought 
coins  and  medals,  have  a  device  on  one  side 
only,  on  which  side  alone  they  are  intended  to 
be  seen ;  they  appear  to  have  been  devised  ir 
France,  where  large  and  cheap  medallions  are 
more  prized,  and  are  more  extensively  pro- 
duced, than  in  England.  In  the  time  of  Na- 
poleon, it  was  customary  to  make  large  medal- 
hons  en  clichie,  bronze  them,  mount  them  into 
the  hds  of  snuff-boxes,  and  protect  them  with 
convex  glasses. 

The  medallions  are  made  in  the  following 
way.    The  metal  employed  is  fusible  metal, 
[Alloy]  which  melts  at  a  very  low  tempera- 
ture.   This  being  melted  in  an  iron  vessel,  a 
httle  is  taken  up  in  a  ladle,  and  agitated  until 
it  assumes  a  pasty  consistency.    Sufficient  to 
form  one  medallion  is  pom-ed  on  a  piece  of 
clean  paper,  placed  in  the  bottom  of  a  box  en- 
closed on  all ;  a  stamper  is  made  to  fall  sud- 
denly on  the  mass,  and  unpress  a  derice  upon 
it,  which  device  remains  when  the  metal  cools. 
The  device  is  produced  in  one  of  two  ways. 
In  one  case  the  original  medaUion,  which  is 
to  serve  as  a  copy  for  those  to  be  made,  is 
used  as  a  model  from  which  a  mould  en  clichee 
is  made,  and  this  mould  is  fixed,  face  down- 
wards, to  the  bottom  of  the  stamper ;  Avhile 
in  the  other  case  a  die  is  engraved,  and  this 
die  itself  is  fixed  to  the  stamper.  It  is  obrious 
that  the  same  results  are  produced  by  both 
means.    The  box  contains  a  litUe  simple  me  ■ 
chanism  for  regulating  the  descent  of  the 
stamper,  and  to  prevent  the  semi-liquid  metal 
from  splashing  about.    The  medallions  are 
made  one  by  one,  and  removed  as  fast  as  made. 

The  medallions  are  generally  finished  by 
bronzing.  The  back  and  edge  ai-e  brought 
true  by  turning  in  a  lathe ;  and  the  medallion 
is  then  subjected  to  some  one  of  many  difi'er 
ent  routines  of  processes,  any  of  which  m\\ 
impart  a  bronzc-lUie  colour  to  the  sm-facc. 
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The  dies  or  moulds  for  clichee  medallions 
may  be  formed  of  iron,  brass,  copper,  wood, 
siilphnr,  or  plaster.  Tlie  Italian  figure  casters 
often  employ  a  land  of  clichee  method  in  pro- 
ducing moulds  for  small  casts. 

CLITHEROE,  in  Lancashire,  was,  until 
recently,  a  place  of  little  trade ;  but  extensive 
print  works  and  cotton  manufactories  have 
been  established,  which,  along  with  the  lime- 
kilns, pro^dde   ample  employment  for  the 
increasing  population.    The  neighbourhood 
abounds  with  limestone,  for  which  there  is  a 
great  demand,  as  it  can  now  be  conveyed  by 
water  to  any  pai't  of  the  kingdom.    The  chief 
establishment  in  the  town  is  the  celebrated 
print-works  of  Messrs.  Thomson  at  Primrose 
Lodge,  on  the  south-west  margin  of  the  town. 
A  dam  has  been  throAvn  across  the  valley  of 
Meai-ley  Brook,  to  form  a  resen'oii' for  working 
the  great  water-wheel  of  these  works.    At  the 
beginning  of  the  present  year,  765  males  and 
121  females  were  employed  at  the  Primrose 
works.    Attached  to  the  works  is  a  farm  of  80 
acres,  supplied  with  manm-e  by  means  of  sew- 
age refuse,  which  would  othenvise  contami- 
nate the  streams.     The  chief  proprietor  of 
these  works  is  one  of  our  most  accomplished 
manufacturers.     No   caUco-printer   in  this 
country  has  done  more  to  study  the  chemistry 
of  colours,  and  the  application  of  taste  to  the 
production  of  designs. 

Tliere  are  four  cotton  factories  at  Clitheroe, 
which  at  the  beginning  of  1850  employed  556 
males  and  1,117  females.  Nearly  one  third  of 
the  total  population  of  CHtheroe,  adults  and 
cliildren,  are  employed  at  the  five  large  esta- 
blishments. 

The  Bolton  and  Blackburn  Railway  has  re- 
cently (.June  1850)  been  extended  to  Cli- 
theroe. 

CLOA'CjE,  were  large  arched  ckains  or 
sewers,  formed  under  the  streets  of  some  an- 
cient Roman  cities.  The  most  remarkable 
were  the  cloacffi  of  Rome,  large  portions  of 
which  still  remain,  and  which  were  doubtless 
of  high  antiquity. 

The  cloacaj  of  Rome  consisted  of  several 
branches,  which  ran  in  the  low  parts  between 
the  hills ;  these  branches  fell  into  one  very 
large  arched  drain,  constructed  of  solid  blocks 
of  stone,  called  the  Cloaca  Maxima.  A  por- 
tion of  this  cloaca  is  visible  near  the  arch  of 
Janns.  The  arched  drain  of  the  Cloaca  Max- 
ima is  fifteen  feet  wide,  and  thirty  high  f these 
dimensions  include  the  masonry),  with  three 
arches  in  contact  one  within  another  :  in  some 
parts  there  are  raised  paths  along  the  sides  of 
the  cloaca ;  and  in  the  walls  are  stone  brack- 
ets to  support  the  ends  of  the  waste  pipes  of 
the  fountain.    The  only  cloaoro  or  drains  for 


a  city,  which  can  be  compared  with  the  cloacB 
of  Rome,  are  the  sewers  of  London. 

The  maintenance  of  the  Roman  cloacae  was 
originally  the  business  of  the  censors,  but 
afterwards  belonged  to  the  tediles.  Agrippa, 
during  the  sedileship,  made  numerous  large 
cloac£e.  The  city  of  Pompeii  had  cloacfB  on  a 
smaller  scale. 

CLOCK  AND  WATCH  MAKING.  The 
first  author  who  has  introduced  the  term  horo- 
logimn  as  applicable  to  a  clock  that  stmck  the 
hours  appears  to  be  Dante,  who  was  born  in. 
1265  and  died  in  1321.    It  would  appear  from 
this,  that  strildng  clocks  were  known  in  Italy 
as  early  as  the  latter  part  of  the  thirteenth  or 
beginning  of  the  foiu-teenth  century.  There 
is  known  to  have  been  some  such  kind  of 
clock  at  quite  as  early  a  period  in  England ; 
but  it  is  considered  probable  that  the  next  fol- 
lowing century  produced  the  first  clock  pi'o 
perly  so  called,  the  term  horologivm  having 
previously  included  many  kind  of  time  mea  • 
surers.    Many  allusions  to  celebrated  clocks, 
in  France,  Italy,  Germany,  and  Holland,  are 
to  be  met  with,  belonging  to  the  fourteenth 
and  fifteenth  centmies.    It  is  now  believed 
that  a  regulated  clock  was  not  the  invention 
of  one  man,  but  a  compound  of  successive 
inventions,  each  worthy  of  a  separate  con- 
triver. 

There  was  a  clock  made  in  1364  by  De 
Wyck,  for  the  Emperor  of  Germany,  which 
had  two  pallets  worked  by  a  crown-wheel,  and 
two  weights  on  a  lever  to  regulate  the  move- 
ment to  time.    In  1484  Walthus  made  a  ba- 
lance-clock for  astronomical  observations.  In 
1560  Tycho  Brahe  had  four  clocks  which  in- 
dicated hours,  minutes,  and  seconds  ;  the 
largest  of  which  had  only  three  wheels,  one 
having  1200  teeth.    In  1577  Moestlin  had  a 
clock  whose  beats  enabled  liim  to  determine 
approximately  the  a:pparent  diameter  of  the 
sun,    At  wliat  time  watches  or  small  clocks 
were  introduced,  by  the  use  of  a  mainspring 
instead  of  a  weight  as  the  moving  power,  is  not 
known  ;  but  it  is  supposed  to  have  been  in 
the  early  part  of  the  sixteenth  century.  Gali- 
leo's discovery  of  the  isochronism  of  the  pen- 
dulum paved  the  way  for  the  introduction  of 
pendulum  clocks  ;  and  it  is  probable  that  both 
Galileo  and  Huyghens  had  constructed  pen- 
dulum clocks  before  1648,  though  some  writers 
say  that  Richard  Harris  made  a  pendulum 
clock  a  few  years  earlier,  viz.  in  1641.  In  1676 
Barlow,  a  London  clock-malfer,  invented  the 
repeating  mechanism  by  which  the  hour  last 
struck  may  be  known  by  pulling  a  string.  Se- 
veral artists  followed  in  the  same  line,  parti- 
cularly Quarc,  in  London,  and  Julien  lo  Roy, 
Collier,  Larfay,  Thiout,  &c.,  on  the  Continent, 
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Clocks  were  soon  after  this  made  to  show  not 
only  mean  but  appsa-eut  thne. 

A  London  clockmaker  named  Clement  in- 
vented in  16H0  the  anchor-escapement,  which 
was  a  great  improvement  on  the  crown-wheel 
before  in  use ;  he  also  introduced  the  practice  of 
suspending  the  pendulum  by  a  thm  and  flexi- 
ble spring.  The  next  important  improvement 
was  the  adjustmentof  the  length  of  the  pendu- 
lum to  the  vai-ied  effects  of  heat  and  cold.  Inl715 
George  Graham,  by  substituting  a  jax  of  mer- 
ciu-y  for  the  pendulum-ball,  succeeded  m  re- 
taining the  point  of  suspension  and  the  centre 
of  oscillation  at  the  same  distance  from  each 
other  The  principal  objection  to  this  pendu- 
lum is  its  liabiUty  to  breakage,  of  which  its 
author  felt  the  full  force,  and  in  consequence 
suggested  the  idea  of  the  opposite  expansions 
of  different  metals  as  a  compensation  for  a 


certain  pins  and  levers  which  move  the  ham- 
mer belonging  to  the  bell ;  this  part  of  the 
mechanism  is  exceedingly  beautiful,  especially 
when  the  clock  strikes  the  quarters. 

Once  in  eight  days  the  clock  is  '  wound  up,' 
which  consists  in  coihng  up  the  going  spring 
very  tightly  in  its  barrel.  In  its  efforts  to  un- 
coil itself,  the  spring  forcibly  puUs  round  the 
main  wheel  with  which  it  is  placed  in  connec- 
tion ;  and  the  fusee  causes  this  motion  to  go 
on  pretty  steadily  and  equably.  As  the  main- 
wheel  cannot  rotate  without  moving  the  train 
of  wheels  to  which  it  is  connected,  all  these 
latter  also  rotate,  with  a  velocity  depending 
on  the  number  of  teeth  which  act  on  each 
other.  In  two  of  the  wheels  these  numbers 
ai-e  so  regulated  that  the  wheels  revolve  in 
one  hour  and  twelve  hours  respectively ;  and 
the  axes  of  these  wheels  serve  as  axes  for  the 
of  different  metals  as  a  compeu«a.iux.  hour  hands.    Meanwhile  the  se- 

pendulum.  John  Harrison  inimediatdyt^^^^^^^^  '^v"s  motion  to  che  second  ta-ain 

his  attention  to  the  ^^^^J^f^^' ai-e  so  connected  with  the 
^-^^-^1^:^^^^::^:^  ~ei:  as  to  enaUe  the  bell-hammer  to 


perseverauuG,  kji^>.^^  o  -•    _         ^     i  „ 

his  humble  and  retired  situation,  not  only  as 
tonished  the  world  by  his  improvements  in 
horological  machines,  but  absolutely  construc- 
ted with  his  own  hands  a  timekeeper  which 
determhied  the  longitude  .vithm  such  limits 
as  to  nrocure  hun  the  parliamentary  reward  of 
20  000Z     Although  the  anchor  escapement 
previously  mentioned  was  a  great  improvement 
upon  all  that  had  preceded  it  still  it  was  sub  - 
ject  to  objections,  not  one  of  the  least  of  which 
was  that  at  every  vibration  a  considerable  re- 
coil took  place.    The  ^  ^f,* 
escapement  were  however  removed  (about  the 
same  time  with  the  invention  of  Harnson  s 
pendulum)  by  Graham,  who  intiroduced  what 
fs  caSed  tiie  dead-beat  escapement,  which  is 
both  simple  and  effective. 

EioU-Bar,  CToc/...-In  an  eight-day  clock 
there  are  two  ban-els  containing  springs,  one 
0  give  motion  to  the  train  of  wheels  caUed 
l!,oin,  train,  and  the  other  to  the  str^ku^ 
train  The  first  of  these  sprmgs  gives  motion 
to  a  wheel  called  the  main  -heel,  which  in 
its  turn  acts  upon  several  otiier  wheels,  the 
time  of  rotation  of  which  ^^-^^P^^J^^^^  ^^^^ 
that  of  the  minute  and  hoiu-  l^t^'"^-  Jhf  ^""^ 
wheel  of  this  system  acts  upon  two  httie  levers 
:  ptllets,  which  give  an  f  ernatmg  niotion 
to  the  pendulum  of  Uie  clock.  A  ./^-s^'^,  wh  ch 
is  a  kind  of  spiral  system  of  grooves,  is  fitted 
IS  a  Kiuu  y     1  „„o1i1p«  t.he  mam  wheel 


gomg  wheels  as  to  enable  the  bell-hammer  to 
be  moved  at  the  proper  time.  One  of  the 
many  kinds  of  pendulum,  concealed  behind 
or  within  the  clock,  is  set  in  motion  by  one  of 
the  wheels,  and,  by  its  isochronous  or  '  equal- 
timed  '  ^dbrations,  tends  to  give  regulaiity  to 
the  movements  of  the  wheels  generally. 

Large  Pendulum  Clocks.— Tmrel  clocks  dif- 
fer from  other  machines  employed  for  measm- 
ing  time,  not  only  in  then:  greatly  superior 
size,  but  because  such  a  clock  is  frequentiy 
requu-ed  to  indicate  the  time  upon  as  many  as 
four  different  dials,  on  the  four  external  faces 
of  the  tower  in  which  it  is  mounted.    1  his  is 
accompUshed  by  placing  the  clock  near  tiie 
centre  of  an  apartment,  and  causmg  the  mo- 
tion of  the  axis  which  under  ordinary  cu-cum- 
stances  wovild  carry  tiie  imnute  hand  (which 
revolves  once  in  an  horn-),  to  be  transmitted 
bv  bevil-gear  to  a  vertical  rod,  the  opposite 
end  of  which  can-ies  a  horizontal  be^l-wheel 
nearly  on  a  level  with,  and  situated  centnca lly 
with  reference  to,  the  fom-  external  ^^^'  l^^ 
motion  of  tliis  central  wheel  is  communicated 
by  four  vertical  bevil-wheels  of  the  same  size 
aid  1  umber  of  teeth,  ranged  round  it.  cn-civm- 
?erence,  to  fom-  horizontal  rods  tiie  opposite 
lZTo\  which,passing  through  the  severd 
dials,  cai-ry  the  four  mmute-hands.    At  the 
Sat  of  each  dial  is  a  series  of  w^ieels  and 


id      sp  ra\  system  of  grooves,  is  fitted  hac  c  oi  _ ^ 

;;;h;mainw^eel,andenablesthen^^^^  revolves  once  in  twelve 

to  maintain  an  equable  ^oiwn^nm  ^  turret-clock,  the  movin" 


to  mamtara  an  ^""....w  —  - 
varlg  pulling  force  of  the  sprmg.    All  the 

;t  movement  of  two  index  hands,  act  upon 


hours.  In  a  turret-clock,  the  moving  power 
is  supplied  by  the  descent  of  a  weight  regula- 
ted in  the  case  of  the  movement,  oi  gomg- 
tmin  by  the  oscillations  of  a  large  pendulum, 
Sn  that  of  the  striking  train  by  the  resist^- 
ance  of  the  air  to  the  rapid  revolutions  of  a  flj 
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or  fan  set  in  motion  by  the  wheelwork.  Owing 
to  the  necessity  for  using  a  very  heavy  ham- 
mer to  strike  the  houi-s  in  a  chm-oh  clock,  the 
power  required  for  working  the  sti-iking-train 
considerably  exceeds  that  of  the  going  train. 

Musical  Chimes. — These  require  the  addition 
of  another  train  of  mechanism,  somewhat  like 
that  which  constitutes  the  striking  train.  The 
mechanism  of  the  chimes  very  nearly  resem- 
bles, on  a  large  scale,  that  of  a  musical  snuff- 
box: levers,  connected  with  hammers  which 
sti-ike  upon  a  series  of  bells,  bemg  substituted 
for  the  springs  which  in  the  musical  snuff-box 
are  caused  to  vibrate  by  the  projecting  pins  on 
the  revohdng  barrel. 

In  the  new  Royal  Exchange  clock,  made  by 
Mr.  Dent,  many  improvements  have  been  in- 
troduced.   There  is  a  simple  but  strong  cast- 
iron  framing,  which  enables  the  several  parts 
of  the  clock  to  be  put  together  with  less  strain 
than  usual.  The  wheels  for  the  stiildng  ti-ain 
are  made  of  cast  iron ;  more  durable  and  less 
costly  than  the  usual  gun-metal  wheels.  The 
wheels  of  the  going  train,  smaller  and  requir- 
ing to  be  more  nicely  adjusted  than  those  of 
the  striking  ti-ain,  are  made  of  hammered 
brass.    Hollow  iron  drums  are  used  instead 
-of  wooden  cylinders  for  the  di-iving  barrels, 
'.and  wire  instead  of  hemp  or  ropes  for  suspend- 
img  the  weights.  It  was  required,  by  the  terms 
of  contract,  that  this  most  admirable  clock 
should  have  a  compensation-pendulum,  and 
that  it  should  be  so  constructed  as  not  only 
to  show  perfectly  correct  time  upon  the  dials, 
but  also  to  tell  it  witli  accuracy  by  maldng  the 
first  stroke  of  the  hour  upon  the  beU  true  to  a 
second.   This  object  is  attained  by  a  beautiful 
arrangement  of  mechanism.  In  this  clock  has 
.also  been  introduced  a  beautiful  contrivance 
for  mamtaining  the  motion  of  the  wheels  du- 
ring the  time  of  winding  up,  which  was  in- 
rented  a  few  years  since  by  Professor  Airy  for 
.he  clock-work  of  the  great  Northumberiand 
:elescope  at  the  University  of  Cambridge. 

Pocket  Watches.  — A  pocket- watch  is  very 
annular  in  principle  to  a  good  clock,  except 
^hat  the  regulation  of  the  former  is  by  a  ba- 
mnce  and  spring,  and  that  of  the  latter  by  a 
»endulum.  It  would  be  a  matter  of  some  dif- 
icnlty  to  determine  what  artist  first  reduced 
he  portable  spring- clock  to  the  dhnensions  of 
.watch  to  be  worn  in  the  pocket.  The  small 
locks  pnor  to  the  time  of  Huyghens  and 
looke  were  very  imperfect  machines;  thev 
•Id  not  even  profess  to  subdivide  the  hours 

71^^^"]^^^  ^""^  ^^"""'^^  ""^'1  invention 
I  the  balance-spring,  which  is  to  the  balance 
■nat  gravity  is  to  the  penduhim,  and  its  intro- 
'Uction  has  contributed  as  much  to  the  im- 
Tovement  of  watches  as  did  that  of  the  pen- 
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dulum  to  clocks.  The  honour  of  this  inven- 
tion was  warmly  contested  by  the  last-named 
individuals  previous  to  1058  ;  but,  so  far  as 
priority  of  publication  is  concerned,  the  honour 
is  due  to  Hooke. 

When  clocks  and  watches  had  acquired  a 
certain  degree  of  accuracy  in  their  perform- 
ance, the  time^lost  in  winding  up  (especially 
when  it  had  ""to  be  done  every  twenty-four 
hom-s)  became  a  matter  of  importance,  and 
there  have  been  several  inventions  to  remedy 
this  evil.    By  Huyghens  the  clock  was  kept 
going  while  winding  up  by  means  of  an  end- 
less cord.    The  forcing  spring  gives  another 
plan,  in  which  a  lever  is  so  adjusted  as  to 
aUow  the  wheels  free  movement,  while  the 
spring  ban-el  is  being  acted  on  by  the  key. 
But  Harrison's  contrivance  for  the  same  pur- 
pose is  the  one  now  in  general  use,  both  in 
clocks  and  watches,  and  is  admu-ably  adapted 
to  the  purpose,  as  it  requires  no  attention 
from  the  person  who  has  to  wind  up  the  ma- 
chine, but  is  always  in  its  place,  and  ready  for 
action  the  moment  the  operation  of  windinc^  is 
commenced.    It  is  generaUy  caUed  the  going 
fusee,  but  a  better  name  for  it  is  maintaining 
power.    The  principle  of  its  action  depends 
on  the  mode  in  which  the  fusee  is  fixed  into 
a  socket  connected  with  the  main  wheel,  so 
as  to  allow  the  wheel  and  the  fusee  to  rotate 
independently  of  each  other  when  required. 

The  word  escaj)ement  is  a  term  applied  to  a 
combination  of  parts  m  a  clock  or  watch,  which 
has  for  its  object  the  conversion  of  the  cu-cu- 
lar  motion  of  the  wheels  into  a  vibratoiy  mo- 
tion, as  exhibited  in  the  pendulum.  The 
component  parts  include  the  scape-wheel,  the 
pallets  with  their  arbor  or  axis,  and  a  bent 
ever  attached  thereto,  caUed  the  crutch,  which 
last  piece  maintains  the  motion  of  the  pendu- 
lum.   In  a  watch  this  combination  consists  of 
the  scape-wheel,  together  with  all  those  parts 
lying  between  it  and  the  balance,  and  which 
are  concerned  in  converting  the  cii-cular  mo- 
tion of  the  wheels  into  the  alternating  one  of 
the  balance.    The  pallets  act  upon  or  between 
the  pointed  teeth  of  the  scape-wheel  by  a  reci- 
procal or  oscillatory  motion. 

In  a_  common  Vertical  Watch,  the  barrel 
contaanmg  the  spring  i«  near  on^  edge;  and 

barrel,  formed  by  a  narrow  strip  of  highly  tem- 
pered steel  is  fastened  at  one  end  to  the 
tenor  of  the  barrel,  and  at  the  other  to  the 
"ns  fro"'t7  °'  ^       «teel  chain 

woundl  ^"'^'^^^^^^  the  watch  is 

to  thr  n?>,        '  ^application  of  the  watch-key 

Irom  off  the  cylindrical  surface  of  the  baxrel, 
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and  wound  on  the  grooved  surface  of  the  fusee. 
In  this  process  the  sprmg  mthin  the  bm-ei 
hecomes  coUed  round  very  tightly ;  and,  it  is 
the  recoil  or  resistance  of  the  spiing  which 
slowly  pulls  the  chain  hack  agaan  to  the  ha..el 
and  causes  the  fusee  to  rotate,        ^  ^^^^^^^^ 
concentric  with  a  toothed  wheel  jhose  teeth 
act  upon  those  of  a  second  wheel,  and  those 
upon  a  third,  and  so  on  throughout  the  deh- 
cate  machine  :  one  wheel  rotau^g  with  such  a 
ve  ocSy  as  to  enable  an  index  hand  upon  its 
Ss  io  mai-k  hom-s,  another  minutes,  another 
a  seTuds-watch)  seconds,  and  another  to 
S  upon  the  regulating  or  pendulum  appa- 

'"""Sne  of  the  chief  distinctive  features  m 
watches  and  the  one  by  which  the  name  or 
r  iSon  is  often  determined,  is  the  nature 
of  he  escapement.    The  rfup/...  escapement 
^0  named  from  a  French  watchmakei^  is  much 
more  intricate  than  the  escapement  of  a  com- 
Ton  vertical  watch.    A  vertical  ^atck  has  he 
Scapement  perpendicular  to        -e  ^^^^^ 
watch,  while  a  horizontal  watch the  escm 
lent  so  formed  parallel  to  the  face  of  he 
watch    A  lever  watch  has  an  escapement  dif- 
fer^, from  all  the  others,  which  is  prefen-ed 
to  Those  of  either  the  vertical  or  horizontal 
watch     Eaxnshaw's  detached  escapement,  m- 
Tended  chiefly  for  chronometers,  is  cons^ered 
to  excel  all  others  for  the  accuracy  of  its  pei 

'ThXm  repeater,  or       f    "1? I.r?; 
Tohed  to  those  watches  which,  m  addition  to 
^     -Z  ih^  time  on  the  dial,  ai-e  supplied 
t-ScisTf^r  giving  audible  indication 

s^^ro'^s^ 

a  string  may  pecuhar  mechan- 

last  struck.    But,  tiom  iub  rnmutes  in 

every  uui"  o         e,\\{na  up  of  this  aeri- 

a  common  ,.ateh,  tl,o  wl.eo  ZJW'^' 

and  pmions  Pia«^^'  gerving  to  communi- 
^•ame.plate  and  t     ^i^,  semn^^^  ^^^^ 

'tofhanTs-nS^^^^^ 
index  hancis,  con-.  v^noatin"  watch  has 

:if :"t::-       ».iod  u,o  ... 


the  movement  from  the  motion-work  to  the 
hammers  which  are  to  sU-ike  the  hours  and 
quarters. 

Many  interesting  novelties  have  been  intro- 
duced TOthin  the  last  few  years,  in  respect  to 
clocks  and  watches. 

Trinity  Church  at  HuU  is  beheved  to  have 
the  largest  clock  in  the  world  wth  fom-  dials 
or  faces.  Each  dial  is  13  feet  in  diameter, 
and  each  pak  of  hands  weighs  56  lbs. 

A  useful  kind  of  kitchen  clock  was  described 
a  few  yeai-s  ago  by  the  late  Mr.  Loudon.  It 
had  a  bell  which  called  the  attention  of  the 
cook  at  certam  prescribed  periods.  Whether 
it  were  to  boil  an  egg,  or  to  perform  any  other 
kind  of  cooking  which  requh-ed  a  certain  defa- 
nite  number  of  minutes,  the  cook  moved  an 
index  hand  on  the  face  of  a  dial ;  and  when 
the  allotted  time  had  expked,  an  alarum  or 
bell  rang  to  announce  the  fact. 

Many  of  om-  churches  and  pubhc  buildmgs 
have  clocks  of  which  the  faces  ai-e  illununated 
at  ni'^ht.    The  Horse  Guards'  clock  was  thus 
first  lllummated  m  1839,  by  the  rays  from  a 
bude-hght  faUing  on  the  sm-face.  It  has,  how- 
ever, been  frequently  felt  that  the  mode  of 
illuminating  pubhc  clocks  is  not  such  as  to 
enable  the  hands  to  be  visible  for  any  conside- 
rable distance;  the  dkection  of  the  hands  is 
the  one  important  point  in  the  mdications  of 
a  clock  ;  and  if  this  be  made  distmct  the 
illumination  of  the  clock  generally  mg  be  m 
fonlderable  part  dispensed  with.  Mr.  Hughes 
of  Liverpool  mtroduced  a  new  method  m  hat 
town  in  l844,  and  pubhshed  a  small  panvpWet 
relating  to  it.    His  plan  consists  ^  ^^f^^' 
ting  three  points  only  ;        the  centre  of  he 
clock,  and  the  outer  extremity  of  each  of  the 
to  l  ands.   A  sti-eam  of  gas  is  conveyed  mto 
Se  pmdle  or  shaft  on  which  the  hands  are 
fixed!  and  thence  to  the  hands  themselve.  ; 
aS  ^here  are  three  orifices  or  jets  whei^  ti^^^s 
sas  is  ignited.   In  the  centre  is  a  red  hght , 

Zht  A  little  consideration  will  sllo^^  tiiat 
Ws  is  qtite  sufficient  to  make  the  time  mtel- 
r  ^  ]l  fm-  in  looking  at  an  ordmary  clock  or 
SCwr  mt;-e'guided  by  the  di.ct^ 
t^l\y  the  two  hands,  ^vith  respec^^  to  he 
centre,  than  the  figures  towards  '''''^^^^  ''^^ 
ends  of  the  hands  point.  It  can  be  seen  f^m 
:  much  greater  <^i«tan-  Jan Ji  oi^^^^^^ 
kinds  of  iUummated  c  ocks    '^"'^  f 
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or  figm-es  round  the  circiimference  of  the 
dial. 

A  curious  circumstance  is  observable  at 
nearly  all  our  railway  stations.    If  a  train 
proceeds  eastward  or  westward,  the  change  of 
longitude  produces  a  change  in  the  proper 
time  at  the  successive  stations.  If  the  station 
clocks  show  time  corresponding  to  their  longi- 
tudes, it  would  make  the  time-tables  very  con- 
'  fused ;   and  the  pocket  watch  carried  by  a 
passenger  would  never  con-espond  with  the 
station  clocks,  except  at  the  town  from  which 
his  watch  is  adjusted.    But  if,  on  the  other 
hand,  all  the  station-clocks  shew  Greenwich 
time  fwhich  is  the  plan  adopted  throughout 
Great  Britain),  then  those  clocks  will  not  and 
do  not  correspond  with  the  church -clocks  and 
pocket-watches  of  the  several  towns,  and  much 
miscalculation  of  time  results.    Mr.  Pilbrow 
has  suggested  an  ingenious  mode  of  obviating 
these  difficulties,  by  having  a  clock  which  shall 
shew  double  time  ;  and  a  clock  so  suggested 
has  been  constructed  by  Mr.  Fairer  of  Totten- 
ham.   The  arrangement  is  very  simple  :  dif- 
fering from  the  common  clock  only  in  the 
construction  of  the  long  or  minute  hand.  This 
hand  is  shaped  like  the  sector  of  a  circle,  cor 
:'  responding  in  size  or  the  number  of  degrees 
;  to  the  number  of  minutes  in  the  difference 
between  Greenwich  time  and  the  time  at  any 
1  pai-ticular  station.    The  curved  part  of  the 
i  hand  is  made  of  glass,  so  that  the  figures  can 
be  read  through  it.    One  edge  or  comer  of 
the  sector  wUl  mark  Greenwich  time,  and  the 
other  edge  the  time  at  the  station ;  so  that  the 
!  relation  between  the  two  will  be  instantly  ob- 

■  servable. 

A  singular  kind  of  clock  was  registered  in 
.1849  by  Mr.  Tanner,  for  shewing  time  adapted 
;  to  places  m  five  different  longitudes.  There 
!  IS  one  large  dial  plate,  with  four  smaUer  dials 
I  disposed  equidistant  upon  it.    The  large  dial 
has  hour  and  minute  hands,  figures,  &c.,  hke 
an  ordinary  clock ;  whUe  each  small  dial  has 
Its  own  set  of  figures  and  hands.    The  lavse 
dial  shews  Greenwich  time;  while  the  four 
small  dials  may  be  made  to  shew  the  time  at 
tour  different  places  in  any  part  of  the  world  ■ 
cUflenng  from  Greenwich  time  according  to 
:the  differences  of  longitude.    The  mechanism 
ot  the  clock  IS  so  adjusted  as  to  sliew  Green- 
too  ^7'^,*^'°  large  dial,  while  a  train  of 
f^om  tJ7o  ?  ^™"«^its  motion 

from  the  central  clock  to  each  one  of  the  four 

■  last  or  slow,  according  as  the  place  to  which 
the  smaU  dial  refers  hes  east  or  west  of  he 
meridian  of  Greenwich. 

'Jioter  of  Vienna,  m  1840,  which  shewed  the 
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time  for  73  towns  in  different  parts  of  the 
world,  accordmg  to  their  longitudes.  It  had 
a  dial-plate  14  inches  in  diameter,  in  the 
centre  of  which  was  the  dial  for  Vienna ;  and 
around  this  dial  were  aiTanged  72  very  small 
dials  for  the  other  towns;  the  Vienna  dial 
or  clock  was  set  to  work  by  the  descent  of  a  4 
lb.  weight;  and  the  other  72  dials  were  moved 
by  wheels  connected  with  the  Vienna  dial ;  so 
that  one  winding  up  set  the  whole  in  motion. 
All  the  73  dials  shewed  different  time,  accord- 
ing to  the  longitudes  of  the  towns  to  Avhich 
they  were  respectively  adjusted. 

From  a  Eeport  made  by  M.  Fraucoeur  to  a 
committee  on  the  Mechanic  Arts  of  the  So- 
Societe  d'Encoui-agement,  in  1839,  it  appears 
that  the  French  clock  makers  have  endeav- 
om-ed  to  produce  church  clocks  at  a  much 
lower  rate  than  they  could  be  constructed  in 
former  times,  by  the  adoption  of  the  manufac- 
turing system  rather  than  the  handicraft  sys- 
tem: that  is,  by  making  considerable  numbers 
of  each  kind  at  once.    There  is  at  Moret  a 
manufactory  of  what  are  caUed  Jura  Clocks, 
m  which  aU  tiie  pieces  of  the  mechanism  are 
made  m  the  large  way  and  all  made  to  fit  • 
wheels,  weights,    beUs,   dial  plates,  hands^ 
hammers,  &c.,  are  made,  set  up,  and  deUvered 
m  the  market  for  about  forty  francs  the  set 
One  of  these  low-priced  clocks  is  taken,  and 
a  few  changes  made  in  it  to  fit  for  the  tower 
of  a  chm-ch,  by  using  larger  hammer,  beU, 
daal,  and  hands.    According  to  the  report  of 
M.  Francoeur,  as  quoted  in  the  Annates  des 
Mines,  the  result  is  much  cheaper  than  if  a 
single  clock  were  made  throughout  on  the 
usual  system. 

French  clocks,  many  of  which  exhibit  great 
beauty  of  fonii  fthough  we  beUeve  they  ai-e 
scarcely  considered  to  equal  Enghsh  clocks  in 
sohdity  and  durabiUty  of  consti-uction )  were 
unported  in  1849  to  the  value  of  65,000^ 

The  Clock  and  Watch  Manufacture  exhibits 
many  remar-kable  featm-es.  The  large  clocks 
for  pubhc  buildings  are  made  by  a  very  small 
number  of  fii-ms,  on  account  of  the  demand 
bemg  limited  and  the  duration  of  the  clocks 
considerable.  Nearly  aU  the  watch-makers  of 
London  hve  in  one  district-Clerkenwell ;  but 
even  these,  great  as  is  their  number,  do  not 
make  the  wheel-work  for  the  watches  ;  these 
works,  or  movements,  as  they  are  called,  ai-e 
nearly  all  manufactured  in  Lancashii-e,  where 
they  can  be  produced  cheaper  than  in  London. 
There  are  no  watch  factories  in  Clerkenwell : 

traded'"       ^'''^  °"  '^'^'''^  <^^^'^<^^  ol 

hafrn?.''  "T^'^^'^'S  perhaps  three  times 
that  number  of  minor  subdivisions,  all  livin- 
and  working  at  their  own  homes,  most  of  then 
navmg  aid  from  apprentices  or  •ourncymon. 


611 


CLONMEL. 


CLYDE. 


612 


aucl  all  employed  at  some  oije  or  other  of  the 
numerous  parts  of  a  watch.  A  Watch  Manu- 
facturer, in  the  Clerkenwell  sense  of  the  term, 
makes  none  of  these  parts,  but  puts  them  all 
together  when  others  have  made  them. 

CLONMEL  is  one  of  those  towns  to 
which  Ireland  may  fairly  look  as  seats  of  her 
future  prosperity,  whenever  that  prosperity 
shall  arrive.  For  the  last  80  years  Clonmel 
has  been  steadily  advancing  in  prosperity. 
'  It  is,'  says  Mr.  Inglis,'  Avriting  in  183i,  'the 
great  point  of  export  for  Tipperary,  which  is 
one  great  granary,  as  well  as  for  j)arts  of 
other  counties,  for  it  is  the  first  point  at  which 
water-carriage  commences.'  The  exports  ai'e 
chiefly  corn,  bacon,  and  butter ;  of  wheat  from 
two  to  three  hundred  thousand  ban-els  are 
annually  brought  into  the  town.  The  flour 
iTiills  are  very  numerous  and  extensive. 
They  ai'e  chiefly  situated  on  Suir  island. 
The  bacon  ti-ade  was  also  very  extensive 
until  within  a  few  years.  The  butter  trade, 
though  large,  has  also  lately  been  on  the  de- 
cline. Another  considerable  source  of  em- 
ployment is  the  gi'eat  posting  establishment 
of  Mr.  Bianconi,  of  which  Clonmel  is  the 
depot.  There  are  also  several  breweries,  and 
an  extensive  distUlery  in  the  vicinity ;  and  a 
cotton  manufactory,  which  employs  about  200 
persons.  There  is  consequently  little  want  of 
employment.  The  carrying  trade  of  the  town 
is  conducted  by  barges  of  from  20  to  40  tons 
which  ply  on  the  Suir  to  Waterford  :  of  these 
there  are  about  120  on  the  river.  The  northern 
bank  of  the  Suir,  between  the  two  lower 
bridges,  is  quayed  in.  The  Waterford  and 
Limerick  Eadway  now  in  progress  passes 
through  Clonmel. 

CLOVER  was  introduced  into  the  agricul- 
ture of  Great  Britain  about  the  16th  century, 
from  the  Low  Countries,  where  it  had  been 
long  cultivated  as  green  food  for  cattle  m 
situations  where  natm'al  pastures  were  scarce. 
The  species  of  clover  are  anmial,  biennial,  or 
perennial  plants.  The  most  approved  variety 
of  the  biennial  clovers  is  the  common  red  or 
broad  clover,  which  is  usually  sown  with  bar- 
ley or  oats,  or  sometimes  among  wheat  or  rye 
in  spring.  In  Scotland  clover  is  often  so^vn 
among  wheat,  in  Norfollc  invariably  with  bar- 
ley, and  in  Belgium  among  rye.  It  is  usual 
to  sow  rye-grass  in  a  small  proportion  with 
clover  seed,  especially  where  clover,  having 
been  often  repeated  on  the  same*  land,  is  apt 
to  fail.  A  veiy  extensive  use  of  clover-hay  in 
London  is  to  cut  it  into  chaif,  and  to  mix  this 
with  oats  and  beans  for  dray  horses,  which 
liave  little  or  no  hay  given  them  in  any 
other  way;  hut  the  most  profitable  uso  of 
clover  is  to  cut  it  green  for  horses  and  cattle. 


The  white  or  Dutch  clover,  the  cow-grass,  the 
yclloiv  trefoil,  and  the  Iwp  trefoil  are  all  use- 
fully employed  as  fodder.  The  only  annual 
clover  which  is  cultivated  is  the  French  clover, 
a  most  valuable  addition  to  the  plants  usually 
sold  for  fodder,  from  the  short  time  in  which 
it  an'ives  at  perfection  if  sown  in  spring ;  so 
that,  where  clover  has  failed,  this  may  be 
soTO  to  fill  up  the  bare  places. 

On  good  land,  an  acre  of  clover  will  produce 
as  much  as  three  tons  and  a  hah"  of  diy  hay ; 
that  is,  two  tons  the  first  cutting,  and  one  and 
a  half  the  second.  Greater  crops  are  obtained 
on  very  highly  manm-ed  land. 

Clover  seed  was  imported  to  the  extent  of 
99,813  cwts.  in  1848. 

CLOVES.  The  cloves  of  the  spice-shops 
are  the  flower-buds  of  the  Caryophyllus 
Aromuticus,  gathered  before  they  open,  and 
di'ied  in  the  sun.  The  tree  is  a  native  of  the 
Molucca,  whence  it  has  been  caiiied  to  other 
tropical  countries.  The  name  clove  is  a  cor- 
ruption of  the  French  word  clou,  a  nail,  a 
name  that  has  been  suggested  by  the  resem- 
blance of  the  dried  clove  to  a  naU.  The  ai-o- 
matic  stimulating  effects  of  cloves  are  well 
known. 

By  distillation  a  thickish  oil  is  obtained, 
which  is  at  first  colovurless,  but  by  time  be- 
comes yellow  and  brown.  Its  taste  is  very 
fiery  and  ai'omatic;  it  reacts  as  an  acid.  In 
time  there  sepai-ates  fi'om  it  a  stearopten,  or 
clove-camphor,  called  caryophylliit. 

Cloves  are  employed  in  medicine,  and  also 
more  extensively  for  culinaiy  pm-poses.  "SVlien 
received  into  the  stomach  they  are  powerfully 
stimulant,  and  promote  digestion  when  taken 
along  with  food  which  is  insipid  or  difficult  of 
digestion.  Oil  of  cloves  is  used  much  in 
medicine. 

Cloves  were  imported  in  1849  to  the  extent 
of  274,712  lb. 

CLYDE.  Below  Glasgow  the  Clyde  has 
been  made  the  scene  of  astonishing  engineer- 
ing works.  About  80  years  ago,  only  vessels 
of  3J  feet  draught  could  come  up  to  Glasgow 
Bridge  ;  in  1775  the  whole  river  fi-om  Glasgow 
to  Dumbarton  was  deepened  so  as  to  receive 
vessels  of  6  feet  ch-aught :  this  depth  was  in- 
creased by  1831  to  13i  feet;  by  1847  to  15 
feet;  and  works  now  in  progress  will  carry 
the  depth  to  20  feet  at  neap  tides.  The  river 
for  12  miles  is  being  widened,  straightened 
and  deepened. 

A  suggestion  of  a  singular  kind  has  been  re- 
cently thrown  out,  in  the  pages  of  the  Glasgow 
Advertiser,  concerning  the  forthcoming  Indus- 
trial Exhibition.  "  There  is  at  the  present  day 
in  Glasgow,  we  believe,  in  the  hands  of 
Messrs.  Claud,  Girdwood,  and  Co.,  or  theu" 
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successors,  the  very  identical  steam-engine 
I  hat  Henrj' Bell  fitted  on  board  the  Comet, 
J  ilie  fii-st  steamer  that  ever  sailed  on  the  Clyde 
— the  vessel,  in  fact,  which  may  be  called  the 
I  precursor  of  the  splendid  steamers  that  now 
ci^cmnna^^gate  the  globe,  and  bring  the  anti- 
cpodes,  as  it  were,  to  oui-  very  threshold.  This 

■  steam-  engine  has  on  several  occasions  been 
exhibited  in  Glasgow,  and  has  always  been  an 
object  of  much  attraction,  as  properly  it  should 
be,  to  those  who  know  the  value  of  such 
la  wonderful  invention  as  that  of  the  marine 
Bteam -engine.     Mr.  John  Wood,  of  Port 
Glasgow,  the  veteran  ship-builder  who  laid  the 
keel  of  the  first  passsage  steamer  that  navi- 
gated the  Clyde— the  father  of  all  the  won- 
ierful  steamships  that  now  exist— possesses 
.he  draft,  and,  if  reqmred,  could  even  at  the 
Jresent  day  produce  an  exact  counterpart  of 
ihe  Comet.    Now,  what  we  would  propose  as 
i  som-ce  of  atti-action  at  the  Exhibition  of 
--851,  is  that  an  exact  duplicate  of  the  Comet 
ihould  be  built  by  Mr.  Wood,  and  that  it 
hould  be  fitted  with  the  original  steam-engine 
f  that  vessel,  so  as  to  present  an  exact  coun- 
31-pai-tto  that  eventful  steamer  as  she  sailed  ou 
he  river  Clyde  in  the  year  1812.  The  expense 
f  such  an  undertaking  would  be  a  mere  baga 
3lle." 

■  COACHES  AND  COACH-MAKING.  It 
;  stated  by  Stow,  that  in  '1504,  Boonen,  a 
'utchmau,  became  the  queen's  coachman 
id  was  the  fii-st  that  brought  the  use  of 
caches  into  England.' 

A  long  time  elapsed  before  this  luxury  was 
tamed  by  more  than  a  few  very  rich  and 
stmgmshed  individuals,  and  a  very  much 
nger  time  before  coaches  became  general 
caches  let  for  hu-e  were  first  estabUshed  in 
ngland  in  1625;  they  did  not  stand  in  the 
ceets,  but  at  the  principal  inns.    In  1637 
ore  were,  in  London  and  Westminster,  50 
iclcney-coaches.    Stage-coaches   were  first 
edm  England  soon  after  the  introduction 
hired  caiTiages.    The  first  mail  coach  tra- 
iled from  London   to  Edinburgh  about 
»■),  and  to  Glasgow  in  1788. 
The  use  of  stage-coaches  rapidly  extended 
et;  and  from  the  latter  part  of  the  last 
atui7,  until  the  establishment  of  raUwavs 
was  scarcely  any  smaU  town  through 
^1. ^^'^^e  coach  did  not  pass,  and  no 
i^.derable  road  which  was  not\ra4lled  by 
'ny.    In  this  country  the  best  stage-coaches 
re  v.n-y  perfect  machines,  and  the  ^ange 
'nts  by  which  they  were  conducted,  when 
-  number  of  persons  and  animals  that  were 
^aged  is  considered,  were  extremely  com- 
™.    ihe  pnncipal  stage-coaches  ran  with 
IT  horses,  and  the  rate  of  traveUing  among 


the /as«  coaches  was  rapid.  In  1833,  the  dis- 
tance between  London  and  Shrewsbury  (154 
mUes),  Exeter  (171  miles),  and  Manchester 
(187  miles),  was  done  in  a  day.  The  mail  to 
Holyhead  did  the  201  miles  in  27  houi-s,  and 
that  to  Liverpool,  203  miles,  in  21  hours.  The 
coaches  were  on  spruigs,  and,  though  strong, 
were  light  and  elegant. 

.  The  omnibus,  a  sort  of  loiig -bodied  coach, 
was  introduced  into  London  in  1831.  We 
shaU  have  some  details  to  give  in  a  later  ar- 
ticle, concerning  the  hired  vehicles  of  London. 
[Omnibuses  and  Cabs.] 

The  coaches  which  form  the  trains  upon 
raikoads  are  of  very  difierent  construction 
from  those  used  on  common  roads;  they 
are  stronger,  lai-ger,  and  heavier:  thev  are 
fastened  together  ^vith  links  of  cham,'  and 
there  is  attached  to  the  back  and  front  of  each 
a  'fender'  by  which  concussion  is  prevented 
when  the  ti-ain  is  stopped. 
_  Upon  the  Continent,  traveUing  in  public  car- 
riages was  never  so  rapid  or  so  commodious 
as  in  England.  In  France  the  dihgences  were, 
and  those  which  still  exist  ai-e,clumsy  carriages, 
generaUy  consisting  of  three  bodies,  and  are 
dra^vn  by  five  or  six  horses,  usually  driven  by 
one  postilion  from  liis  saddle.  The  first  body, 
called  the  '  coupe,'  fonned  like  a  chariot,  con- 
tains three  people ;  the  second,  which  is  lilce 
a  coach,  the  'interiem-,'  holds  six  persons; 
the  third,  which  is  similar  to  a  coach  turned 
sidewise,  carries  six  or  eight  passengers,  and 
IS  called  the  '  rotonde.'    In  adcUtion  to  these, 
there  is  on  the  roof,  before  the  place  appro- 
priated to  the  luggage,  the  'banquette,'  a 
bench  sometimes  fm-nished  with  a  hood  for 
the  accommodation  of  four  passengers.  But 
every  where  the  use  of  the  raikoad  is  super- 
seding  the  old  stage-coach  on  aU  the  great 
hnes  of  road  in  all  highly  civilised  coun- 
tries. 

In  the  maldng  of  coaches  or  carriages,  as  a 
highly  slaUed  department  of  manufacture ;  the 
timber,  the  iron,  the  leather,  the  brass  and 
plated  metals,  the  trimmings,  and  other  ma- 
tenals,  are  wrought  by  wholly  distinct  bodies 
ot  operatives;  and  there  are  many  minor 
divisions  of  each  class.  The  'body-makers' 
produce  the  vehicle  or  body  itself,  while  the 
carriage-makers'  are  employed  on  the  stouter 
and  stronger  timbers  beneath  and  around  the 
body  Ihe  chief  kinds  of  wood  employed  are 
ash  beech,  elm  oak,  mahogany,  cedar,  pine, 
deal  fiisticbn-ch,  and  larch-each  kind  appro! 
priated  to  the  purpose  for  which  its  fibrous 
n  uro  best  fits  it.  In  worldng  up  these  variel 
ues  ol  timber,  tools  and  processes  are  em- 
ployed  similar  to  those  in  cabinet-making, 
together  with  others  peculiar  to  coach-making! 
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The  various  forms  of  the  coach,  gig,  dennet, 
cui-ricle,  tilbury,  stanlaope,  &c.,  lead  to  the 
exercise  of  much  ingenuity  in  fashioning  the 
wood-work  to  the  requisite  cuiwed  forms.  The 
axles  on  which  the  wheels  work,  the  springs 
wliich  protect  the  carriage  from  concussion, 
and  the  iron  perch  which  is  sometimes  used 
instead  of  wood,  are  the  work  of  the  '  coach- 
smith,'  one  of  the  most  highly  paid  classes  of 
London  workmen.  The  coating  of  the  body 
of  the  coach  with  leather  is  a  most  difficult 
and  dehcate  art ;  and  the  subsequent  paintmg, 
trimming,  and  decorating,  all  rank  among  the 
highest  Icinds  in  their  respective  classes. 
Coach-axles  have  heen  made  the  suhject  of 
patents ;  atid  so  indeed  have  many  other  im- 
provements in  the  manufacture  of  parts  of 
coaches.  So  far  as  regards  workmanship  and 
processes,  carts  and  waggons  hear  almost  the 
same  relation  to  coaches  that  carpentry  does 
to  cabinet-making;  similar  in  character,  hut 
coarser. 

COAGULATION  is  the  solidification  of  a 
liquid  produced  mthout  evaporation  and  mth- 
out  crystallisation. 

COALS  AND  COAL  MINING.  We  shall 
here  treat  in  succession  of  the  formation  of 
coal,  the  coal  fields,  coal  mining,  and  the  coal 
trade, — ginng  a  few  hrief  details  under  each 
heading. 

Formation  of  Goal. — ^From  the  presence  of 
tree-ferns,  and  palms,  and  other  plants  which 
now  grow  in  tropical  climates,  in  coal,  it  has 
been  inferred  that  at  the  period  at  which  the 
coal-beds  were  deposited  the  temperature  of 
these  parts  of  the  world  at  least  was  much 
greater  than  it  is  at  present.  If  the  facts  we 
actually  possess  are  soberly  exammed,  they 
amount  to  these  : — 

1.  That  coal  is  of  vegetable  origin. 

2.  That  at  the  period  of  its  deposit  the 
earth  was  covered  with  a  rich  vegetation,  of 
which  only  a  small  portion  has  been  preserved, 
and  that  of  this  portion  all  the  species  and 
several  of  the  races  are  totally  unknown  at 
the  present  day. 

3.  That  the  chmate  may  possibly  have  been 
something  milder  than  it  now  is,  but  that 
there  is  no  evidence  in  the  vegetable  king 
dom  to  show  that  it  was  materially  dififerent 
from  that  of  the  present  day. 

From  these  data  it  is  assumed  that  coal 
is  the  result  of  vegetable  substances  which 
have  been  pressed  down  through  unknot 
ages  into  a  compact  mass,  which  has  passed 
through  the  intermediate  stage  of  peat  or 
bog,  and  become  gradually  consolidated  into 
coal. 

The  report  of  Sir  H.  Do  la  Beche  and  Dr. 
Lyon  Playfau-,  on  the  quality  of  coal  best 


suited  for  tlie  steam  navy,  contains  mueli 
valuable  information  on  the  different  lands  of 
coal,  and  their  heating  effect.  One  land  'nil 
raise  steam  very  quickly;  another  is  slower  in 
its  action,  but  generates  a  greater  abundance 
of  steam.  Two  kinds  may  be  equal  in  these 
respects,  yet  one  would  speedily  crumble  by 
stowage,  while  the  other  would  remain  un- 
broken. Some  kinds  occupy  much  less  bulk 
for  a  given  weight  than  others.  All  these 
points  being  of  importance,  it  has  been  the 
desire  of  the  Admu-alty  to  ascertain  which 
kind  of  coal  possesses  the  greatest  number  of 
advantages,  and  the  fewest  disadvantages,  in 
respect  to  steam  navigation.  The  commis- 
sioners constructed  apparatus,  especially  cal- 
culated to  further  the  enquiry;  and  experi- 
mented on  thirty  varieties  of  coal.  Among 
the  data  ascertained  were — the  mmiber  of 
pounds  of  water  evaporated  from  an  initial 
temperature  of  212°,  by  one  pound  of  coal ; 
weight  of  one  cubic  foot  of  the  coal,  as  used 
for  fuel,  and  as  calculated  from  the  specific 
gravity ;  space  in  cubic  feet  occupied  by  one 
ton;  cohesive  power  of  the  coal;  weight  of 
water  evaporated  from  212°  by  one  cubic  foot ; 
rate  of  evaporation,  or  weight  of  water  evapo- 
rated in  one  horn*;  chemical  constituents  of 
the  coal,  in  carbon,  hydrogen,  nitrogen,  sul- 
phur, oxygen,  and  ash;  per .  centime  of  coke 
after  coking;  weight  of  water  that  can  be 
raised  from  32°  to  212°  by  the  heat  of  one 
pound  of  coal ;  per  centage  of  the  vai'ious  pro- 
ducts of  combustion,  in  coke,  tai',  water,  am- 
monia, carbonic  acid,  sulphuretted  hydrogen, 
olefiaut  gas,  &a. ;  and  the  force  generated  or 
weight  that  could  be  raised  to  the  height  of 
one  foot  by  the  combustion  of  one  pound  of 
coal. 

The  commissioners  show  that  fuel  for  wai'- 
steamers  ought  to  raise  steam  quickly;  to 
possess  high  evaporative  powers ;  to  contam 
but  little  bitumen;  to  possess  considerable 
cohesion  among  the  particles ;  to  have  density 
and  closeness  of  structure;  to  contain  but 
little  sulphur ;  and  to  have  no  habiUty  to  decay 
dm-ing  storage.    The  kinds  brought  to  the 
test  of  experiment  shewed,  as  might  be  ex- 
pected, very  diflereut  results  under  these  seve- 
ral headings;    insomuch  that  no  one  km{ 
stood  first  on  the  list  in  respect  to  more  than 
two  or  three  of  the  above  quahties.  Thre( 
kinds  of  patent  fuel,  formed  by  admixtures  o: 
coal  dust  with  bituminous  and  other  sub 
stances,  were  included  among  the  varietie! 
examined;  and  it  was  found  that  Warhchr 
patent  fuel  stood  higher  than  any  lands  ' 
coal  in  respect  to  many  qualities.    The  co 
missioners  expressed  an  opinion  that  it  migl 
bo  practicable  to  produce  a  composite  coal, 
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a  mixture  of  many  kinds  of  coal,  which  would 
possess  a  more  useful  aggregate  of  qualities 
than  those  possessed  by  any  one  sort  of  coal 
per  se;  and  they  recommend  further  experi- 
ments as  a  means  of  putting  this  plan  to  the 
test.    As  an  example  of  their  mode  of  stating 
the  evidence  for  and  against  any  one  species 
of  coal,  we  may  take  Anthracite :—« It  has  a 
very  high  evaporative  power;  but  not  being 
easily  ignited,  it  is  not  suited  for  quick  action. 
It  has  gi-eat  cohesion  in  its  pai-ticles,  and  is 
not  easily  broken  up  by  attrition  ;  but  it  is 
not  a  caking  coal,  and  therefore  would  not 
cohere  in  the  fiu-nace  when  the  ship  rolled  in 
a  gale  of  \vind.    It  emits  no  smoke  ;  but  from 
the  intensity  of  its  combustion  it  causes  the 
u-on  of  the  bai-s  and  boilers  to  oxidate  or  wear 
away  rapidly." 

Coal Fiehls.—These  are  large  accumulations 
of  coal  which  exist  in  various  parts  of  the 
world.  _  Coal  is  found  in  these  fields  in  sti-atal 
of  various  thickness,  alternating  with  slate- 
clay  and  sandstone;  the  alternations  being 
frequently  and  indeJSnitely  repeated.  The 
coal  beds,  which  are  of  various  qualities,  are 
pnncipally  distinguished  by  the  proportion  of 
bitumen  in  the  coal.    The  coal-seams,  toge- 
ther with  theii-  alternating  strata,  called  the 
coal-measures,  usually  lie  on  beds  of  mUlstone 
gnt  and  shale  (hard  coai-se-grained  sandstone 
and  slate  clay),  which  sometimes  exceed  120 
fathoms  in  thickness.    Under  this  series  is 
the  mountain  or  cai-boniferous  limestone,  an 
assemblage  of  calcareous  sti-ata,  of  variable 
thickness,  sometimes  exceeding  900  feet.  The 
carboniferous  Hmestone  rests  on  a  bed  of  old 
red  sandstone,  varying  in  thickness  from  200 
to  2000  feet.    These  four  different  series  of 
strata  are  usuaUy  comprehended  under  the 
term  '  coal-formation.' 

The  coal-fields  of  Great  Britain  are  very 
numerous  and  deseiwe  to  be  studied  somewhat 
in  detail  The  Northumberiand  and  Diu-ham 
coal-lield  commences  near  the  month  of  the 
river  Coquet  on  the  north,  and  extends  neariy 
to  the  Tees  on  the  south.  Its  greatest  length 
IS  58  miles,  and  its  greatest  breadth  about  2i 
ihe  beds  of  coal  in  some  places  appeal-  at  tiie 
surface,  while  in  the  opposite  chrection  they 
are  at  great  depths.  The  beds  of  these  coal- 
measures  are  about  80  in  number,  and  con- 

nc  I  of  lpon}  T^'?^  '^"g^^g^t^  thick- 
ness of  1020  feet,  which  varies  however  in 
difi^^rent  parts.  The  aggregate  thickness  o 
conl  ,s  supposed  to  be  about  U  feet,  of  which 
about  30  feet  are  workable.  This  cJaUs 
stupped  in  immense  quantities  from  the  Tvne 

coabformation,  which  extends  through  parts  of 
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Dm-ham,  Northumberiand,  and  Cumberiand, 
independent  of  the  former. 

In  Yorkshire  there  are  detached  coal-fields, 
very  limited  in  extent,  being  small  insulated 
coal-basins,  lying  in  hollows  in  the  gritstone. 
They  occur    near    Middleham,  Leyburne, 
Thorpefell,  near  Burnsell,  and  as  far  west  as 
Kettlewell.    Southward  of  these  is  an  exten- 
sive coal-field,  which  occupies  an  area  extend- 
ing north  and  south  from  a  little  to  the  north- 
east of  Leeds  nearly  to  Derby,  a  distance  of 
more  than  65  miles;  its  greatest  width,  23 
miles,  is  on  the  north,  reaching  nearly  as  far 
as  HaHfax  to  the  west.    The  strata  of  this 
coal-formation  are  very  numerous ;  the  coal- 
seams  are  about  30  in  number,  varying  from 
6  inches  to  11  feet  in  thickness.    Since  the 
opening  of  the  Midland  Eailway,  which  tra- 
verses this  coal-field,  the  worldng  of  the  col- 
lieries has  been  vastly  extended  by  the  facili- 
ties for  inland  caniage.    In  north  Stafford- 
shire there  are  two  detached  coal-fields  :  the 
one  situated  on  the  N.E.  of  Newcastle-under- 
Lyme,  distinguished  as  the  Pottery  Coal  Field ; 
the  other  at  Cheadle,  to  the  east  of  the  first! 
The  first  measures  from  6  to  10  miles  in  every 
direction;   the  second,  from  3  to  5  miles. 
Thirty-two  beds  of  coal  have  been  met  Avith, 
from  3  to  10  feet  thick,  and  at  depths  from 
50  to  400  yai-ds.    The  South  Lancashire  coal- 
field forms  an  area  somewhat  in  the  shape  of 
a  crescent,  having  Manchester  nearly  in  the 
centre ;  and  northward  of  this  ai-e  the  North 
Lancashire  and  the  Whitehaven  beds;  in  the 
latter,  some  of  the  seams  are  very  thick  and 
of  the  finest  quality;  the  shafts  are  veiydeep, 
and  some  of  the  mines  are  worked  under  the 
sea. 

The  South  Staflordshire  coal-field  is  about 
20  miles  long  by  7  broad.    Many  coal-seams, 
of  eight,  six,  and  four  feet  in  thickness,  are 
worked  in  the  norLhem  portion  of  tliis  field; 
but  the  southern  portion  is  of  much  more  im'- 
portance,  as  it  contains  seams  from  30  to  45 
feet  m  thickness.    Tliis  enoimous  thiclaiess 
IS  however  not  one  continuous  seam,  but  a  ■ 
number  of  seams,  divided  by  layers  of  what 
the  miners  call  band,  which  are  very  thin  beds 
of  clay-slate.     The  working  of  these  thick 
seams  is  not  so  profitable  as  might  be  sup., 
posed.    The  pillars  left  standing  in  order  to 
support  the  high  roof  arc  estimated  at  about 
one-third  of  the  whole  coal  in  the  bed,  and 
the  small  coal  left  in  the  mine  is  about  equal 
to  another  third,  so  that  only  one  third  of  the 
whole  IS  at  present  taken  out  of  the  mine, 
i.  his  district  supplies  coal  to  tho  numerous 
iron-works  in  tho  immediate  neighbourhood, 
and  tlie  manufactories  of  Birmingham  and  its 
vicinity;  besides  which,  all  the  neighbouring 
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counties,  as  far  south  as  Reading  and  Glou- 
cester, are  supplied  by  means  of  inland  navi- 
gation. Leicestersliire  and  Warwickshire  have 
small  coal  fields,  independent  of  the  one  here 
noticed. 

In  North  Wales,  a  valley  crosses  the  Isle  of 
Anglesea,  paraUel  to  the  Menai  Straits,  and  is 
flanked  on  both  sides  by  parallel  bands  of 
carboniferous  limestone.  Coal  of  good  quality 
exists  here,  and  a  few  mines  have  been  suc- 
cessfully opened.  In  Flintshire  a  coal-field 
exists,  extending  north  and  south  from  the 
Dee  to  Oswestry,  about  30  miles  :  not  conti- 
nuously however,  but  in  patches.  It  is  sup- 
posed that  the  seams  pass  under  the  Dee,  and 
join  those  of  Lancashire.  The  Coalbrook 
bale  coal-field  is  composed  of  the  usual  alter- 
natmg  strata,  and  comprises  nearly  f)0  alterna- 
tions ;  the  seams  vary  from  a  few  inches  to  5 
"eet  m  thickness  ;  they  occur  at  depths  from 
100  to  700  feet. 

The  coal-field  of  South  Wales  is  upwai'ds  of 
100  miles  in  length,  and  the  average  breadth 
in  the  counties  of  Monmouth,  Glamorgan, 
Caermarthen,  and  part  of  Brecon,  is  from  18 
to  20  miles  ;  it  becomes  much  narrower  m 
Pembrokeshire,  being  there  only  from  3  to  5 
miles.    This  area  extends  from  Pontypool  on 
the  east,  to  St.  Bride's  Bay  on  the  west,  and 
forms  a  vast  basin  of  hmestone,  in  which  all 
the  strata  of  coal  and  ironstone  are  deposited. 
The  lowest  bed  is  700  fathoms  deep  at  the 
centre,  and  all  the  principal  strata  He  from 
500  fathoms  deep  to  this  depth.    But  this 
district  is  intersected  by  deep  valleys,  which 
generally  run  in  a  north  and  south  dhection, 
intersecting  the  coal.    By  driving  levels  m 
tlie  bills,  the  beds  of  coal  are  found  without 
the  labom-  and  expense  of  sinking  shafts; 
there  are  also  many  pits  in  the  low  valleys. 
The  seams  vary  from  a  few  inches  to  9  feet 
in  thickness ;  and  their  aggregate  thickness 
is  about  100  feet.    On  the  south  side  of  the 
basin,  the  coal  is  principally  of  a  bitummous 
nature  ;  on  the  north-east  it  is  a  coking  coal; 
on  the  north-west,  stone  coal.    The  occur- 
rence of  rich  iron  ore  with  or  near  the  coal 
has  led  to  the  estabUshment  of  vast  iron- 
works in  South  Wales.  1 1  • 

The  Gloucester  and  Somerset  coal-field  is 
about  25  miles  long  by  11  wide.  The  seams 
of  coal  ai-e  very  thin  in  comparison  witli  those 
which  are  worked  in  the  principal  coal-fields 
of  England,  and  in  most  of  those  would  be 
rejected  as  not  worth  the  working.  The 
Forest  of  Dean  contains  a  coal-field  about  10 
miles  long  by  0  wide.      .  , 

The  principal  coal-district  of  Scotland  occu- 
T,ies  the  tract  which  foms  the  great  central 
lowland  of  Scotland,  and  Ues  between  the 


great  transition  chain  on  the  south,  and  the 
still  loftier  primitive  mountains  of  the  High- 
lands on  the  north.  In  the  county  of  Had- 
dington are  three  seams  of  good  workable 
coal.  There  are  a  few  mines  in  Fifeshu-e  and 
Mid-Lothian.  In  Lanark  the  coal-fields  are 
numerous  and  extensive.  Throughout  tliis 
district  seven  seams  of  coal  ai-e  usually  found 
within  415  feet  of  the  surface ;  five  of  these 
seams  are  of  sufficient  thickness  to  be  wrought, 
and  of  good  quahty.  Coal  is  found  in  vaiious 
other  parts  of  Scotland. 

Coal  has  been  discovered  in  more  or  less 
quantity  in  seventeen  counties  of  Ireland. 
The  Munster  coal-district  occupies  a  consi- 
derable portion  of  the  counties  of  Limerick 
and  Kerry,  and  a  large  part  of  the  county  of 
Cork;  it  is  by  much  the  most  extensive  in 
Ireland.  Coal  and  cuhn  have  been  raised  for 
near  a  century  in  the  neighbourhood  of  Kan- 
turk,  in  the  county  of  Cork.  At  Dromagh 
coUiery  the  work  has  been  carried  on  to  a 
very  considerable  extent ;  and  the  beds  found 
in  it  are  of  four  kinds,  the  Coal-Bcd,  the 
Eock  Coal,  the  Bulk-Bed,  and  Bath's  Bed. 
The  greatest  depth  of  the  Munster  colheries 
is  about  80  yards. 

On  the  continent  of  Em'ope  coal-fields  are 
very  irregulai-ly  scattered.  They  occm-  abun- 
dantly in  Belgium.  In  Saxony  and  Bohemia 
coal  is  found;  and  in  less  quantity  in  Eussia, 
Sweden,  and  Spam.  France  has  many  coal- 
fields, but  the  produce  is  not  enough  for  her 
consumption.  There  were  425  coal  mines  m 
France  m  1844,  of  which  however  only  252 
were  worked,  employing  30,000  persons. 

Asia  contains  a  Uttle  coal  in  China,  Birmah, 
Incha,  and  Persia.  Coal  has  been  found 
abundantly  both  in  Australia  and  A  an  Die- 
men's  Land.  America,  according  to  recent 
discoveries,  seems  to  be  richer  m  coal  than 
any  other  part  of  the  world.  „  .  .  „ 
Mr  Taylor,  in  his  valuable  '  Statistics  ol 
Coal,''  says  that  the  ascertamed  areas  of  the 
coal-fields  of  various  countries  are  as  tol- 
lows  : — 
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Unitwl  States 
Hritish  America  ... 
Gre.it  Britain 
Spain 

France  ... 
Belgium  ... 

But  the  actual  yeni-ly  production,  and  bring- 
ing to  moi-ket,  fonn  a  remarkably  difierent 
series : — 

Great  Britain  ... 
Delirium 

United  States  ... 
France  ... 
Pr\is^ia 

Austria  ■•• 
Coal  MM„(,.-1ho  thickness  of  workaWe 
beds  of  coal  may  be  said  genorallj  to  %axy 
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from  tlu'ee  or  four  to  eight  or  nine  feet, 
although  sometimes,  when  several  seams 
come  together  without  any  intervening  layers 
of  rock,  they  may  expand  to  twenty  or  thii-ty 
feet,  of  which  we  have  an  example  in  the  '  ten 
yai-d  coal'  of  Staffordshire.  In  every  coal- 
field tliere  ai-e  many  seams  of  coal  at  greater 
or  less  inteiTals,  one  below  another,  of  wliich 
as  many  as  three  or  fom-  are  frequently  worked 
in  the  same  mine. 

When  the  position  of  the  beds  of  coal  has 
been  discovered,  the  first  process  is  to  sink  a 
pei-pendicular  shaft  from  the  surface  so  as  to 
intersect  the  various  strata  containing  the 
coal,  and  of  course  as  many  of  the  beds  of 
coal  as  ai-e  considei-ed  to  be  worth  working. 
The  upper  portion,  as  far  down  as  the  solid 
rock,  is  eitlier  bricked  or  walled,  and  where 
the  groimd  is  weak  this  casing  may  be  conti- 
nued throughout.  On  reaching  the  first  work- 
able seam  of  coal,  the  sinking  of  the  pit  is 
for  a  time  suspended,  and  a  broad  straight 
passage  termed  a  'bord'  or  'gate'  is  diiveu 
from  it  upon  the  seam  of  coal  in  opposite 
dn-ecfions.    The  breadth  of  this  passage  is 
usually  twelve  or  fourteen  feet,  and  it  is 
formed  the  whole  height  of  the  seam  of  coal, 
so  as  to  expose  the  stratum  above,  which  is 
called  the  '  roof,'  and  the  one  below,  which  is 
termed  the  '  thiU,'  and  its  direction  is  always 
arranged  so  as  to  follow  the  cleavage  of  the 
coal  which  forms  its  sides,  which  thus  pre- 
sents a  clean  uniform  surface.     When  the 
principal  bord  has  proceeded  some  distance 
on  both  sides  of  the  pit,  narrow  passages, 
termed  'headways,'  are  driven  from  it  at  re- 
gular mtei-vals,  and  exactly  at  right  angles; 
and  when  these  have  proceeded  eight  or  ten 
yards,  they  are  made  to  communicate  with 
another  bord,  wliich  is  opened  parallel  to  the 
first  and  on  each  side  of  it.    Thus  the  oper- 
ations continue,  until  the  mine  resembles  a 
town  of  streets  rectangularly  arranged.  The 
water  encountered  in  the  above  operations  is 
drawn  to  the  surface  by  a  steam-engine  erected 
at  the  top  of  the  shaft,  which  is  so  arranged 
as  also  to  raise  the  coal  and  rubbish,  for 
which  purpose  either  'corves'  or  baskets  are 
commonly  employed.  In  smaU  coal  mines  tlie 
v  entilation  is  managed  by  separating  a  portion 

tth^L  f  i^'"''^-  p^^^^^y  a"  air- 
So^  rr^'r^'''^^'^^"-''^^^  down  to  the 

is    ?n^/'  ^""f  <=oal-mines  another  shaft 

Ib^n  '  from  the  first,  and 

whe.i  the  communication  between  them  has 
been  effected,  the  one  being  made  downcast 
and  the  other  upcast,  tlie  air  is  made  to  pass 
through  the  whole  of  the  passages. 
rn„i  worldngs  on  the  first  seam  of 

coal  are  thus  going  on,  tlic  sliaft  may  bo  sunk 
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to  a  second  or  third  seam,  where  similar  ope- 
rations will  be  commenced,  small  under- 
ground pits  or  'staples  '  being  sunk  at  inter- 
vals from  the  workings  on  the  upper  seam  to 
those  on  the  seam  below,  by  which  ventilation 
will  be  promoted. 

The  mode  in  which  the  pitman  proceeds  in 
excavating  the  coal  is  by  cutting  a  narrow  fis- 
sure on  the  seam  on  each  side  of  the  bord 
with  his  pick-axe,  and  undermining  the  coal 
between,  and  then  cutting  into  and  forcing 
down  the  isolated  portion  of  coal,  or,  where 
the  seam  is  thicik,  by  detaching  the  great  cu- 
bical mass  thus  prepared  by  blasting,  two  or 
three  shots  being  sometimes  simultaneously 
fired  at  the  top  of  the  seam.    From  GO  to  80 
or  100  tons  of  coal  may  thus  be  brought 
down  at  once,  when  it  is  put  into  corves, 
drawn  along  a  tram-road  to  the  shaft,  and 
thence  raised  by  a  steam-engine  to  the  sur- 
face, where  it  is  often  passed  over  gratings  or 
'  screens'  in  order  to  separate  the  small  pul- 
verised coal  from  the  larger  masses. 

In  mines  which  are  not  endangered  by  ex- 
plosive gases  or  'fire-damp,'  the  coal-miner 
or  'pit-man'  is  guided  in  his  operations  by 
the  usual  subterranean  light — a  small  candle 
stuck  into  a  piece  of  moist  clay;  but  where 
the  fire-damp  is  apprehended  the  safety-lamp 
is  used.    [Lamp,  Safety.] 

The  frequency  of  colhery  accidents  has  re- 
cently drawn  the  attention  of  scientific  men  to 
the  subject ;  and  the  Institute  of  Civil  Engi- 
neers is  at  the  present  time  engaged  in  the 
discussion  of  schemes  for  improved  systems 
of  ventilation. 

Coal  Trade. — It  was  long  considered  politic 
to  check  the  exportation  of  coals  to  other 
countries,  both  through  fear  of  exhausting 
the  mines,  and  because  it  was  imagined  that 
our  superiority  as  manufacturers  might  be 
endangered.  A  hea-vy  export  duty  was  accord- 
ingly levied;  but  this  was  gradually  lessened 
in  1831,  1835,  and  1842,  and  abolished  alto- 
gether in  1845.  There  was  fomierly  a  revenue 
on  coals  carried  coastmse,  but  this  was  abo- 
lished in  1831. 

A  very  peculiar  regulation  was  established 
by  the  coal  owners  of  the  northern  coal-field, 
called  the  'limitation  of  the  vend.'  It  was  a 
systematic  combination  among  the  owners  of 
collieries  having  their  outlets  by  the  Tyne, 
the  Wear,  and  the  Tees,  to  raise  the  price  to 
consumers  by  a  self-imposed  restriction  as  to 
tlie  quantity  supplied.  When  the  coal  duty 
was  abandoned  in  1845  the  coal-owners  gave 
up  the  'limitation  of  the  vend.' 

A  regulation  which  nffecl-s  the  coal  trade 
I'om  the  Tyne  and  the  Wear  has  been  esta- 
bhshed  by  act  of  parliament  (1820),  under  the 
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provisions  of  which  every  ship  must  he  loaded 
in  her  turn ;  and,  if  any  colUery  refuse  to  sell, 
a  penalty  is  imposed  of  lOGl. ;  but  this  regu- 
lation may  be  and  has  been  evaded  by  the 
coal-owners  by  an  easily  concocted  pretext. 
Eegulations  have  also  been  made  as  to  the 
unloading  of  coal-vessels  in  the  Thames':  the 
number  being  guided  by  the  price  of  coal  m 
such  a  way  as  to  Iceep  up  the  monopoly. 

In  May  18-14,  the  harbom'-master  of  the 
port  of  London  presented  a  return  to  the 
lord  mayor,  which  shows  the  operation  of  the 
regulations  established  by  the  coal-owners  in 
the  port  of  London  for  keeping  up  the  price 
of  coal.  On  the  first  of  May  there  were  260 
vessels  laden  with  coal,  detained  in  sections 
waiting  their  '  turn '  of  sale.  On  one  day  in 
the  same  month,  ten  colliers  had  been  de- 
tained, ynth.  their  f  aptains  and  crews,  for  46 
days,  and  two  had  been  detained  above  50 
days.  On  the  27th  of  May,  109  coal-laden 
ships  were  detained  in  sections,  and  the  price 
of  the  best  coal  had  advanced  to  24s.  and  25s. 
per  ton,  or  about  34s.  per  ton  to  the  con- 
sumer. 

The  railways  now  in  progress  wll  have  an 
important  and  most  beneficial  effect  in  redu- 
cing the  price  of  coal  in  all  districts  lying  far 
away  from  the  coUieries ;  indeed  such  influ- 
ence has  ah-eady  been  felt,  since  the  year  just 
named.  The  York  and  Berwick  Railway,  and 
the  York  and  North  Midland  Railway,  carry 
an  immense  quantity  of  coal ;  and  the  Great 
Northern  Company  have  lately  commenced  to 
do  the  same. 

In  1845,  the  coUierios  of  Northumberland 
and  Durham  were  129  in  number  ;  the  steam- 
engines  employed  were  19,204  horse-power; 
the  actual  production  was  6,790,993  tons.  In 
1844  there  were  16,515  persons  employed  at 
the  Tyne  colheries ;  13,173  at  those  of  the 
Wear;  and  4211  at  those  of  the  Tees  ;  makmg 
33,899  in  all.    The  largest  number  at  any  one 
colliery  was  1403  at  Lambton.    The  collieiT 
proprietorships  are  ranged  under  fom-  classes, 
according  to  the  scale  of  the  operations.  The 
1st  class  comprises  four  great  concerns, 
lieaded  respectively  by  the  Marquis  of  Lon- 
d.inderi7,  the  Earl  of  Durham,  Lord  Ravens- 
wortli,  and  the  Hetton  Coal  Company.  The 
capital  sunk  in  each  of  these  concerns  is  sup- 
posed to  he  not  less  than  half  a  million  ster- 
ling; they  each  comprise  from  six  to  twelve 
sepw-ate  mines,  and  all  the  necessai7  engmes, 
waggons,  horses,  &c. :  and  tliey  are  helieved 
to  realise  a  profit  on  an  average  from  35,000/.. 
to  45  000/.  per  year  each.  The  2nd  class  com- 
prises companies  or  partnerships  whose  simk 
capital  ranges  from  one  to  two  hundred  thou- 
sand pounds.   The  3rd  class  mcludes  those 
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concerns  which  have  only  a  single  pit  each, 
and  whose  capitals  are  from  forty  to  sixty 
thousand  pounds.    The  4th  class,  humbler 
but  more  numerous  than  any  of  the  others, 
comprises  those  which  have  a  capital  ranging 
from  eight  to  thk-ty  thousand  poimds.  In 
South  Staffordshire,  the  'Butty'  system  of 
employing  mmers  is  extensively  acted  on. 
This  consists  in  the  miners  being  the  servants, 
not  of  the  proprietor  or  lessee  of  a  colhery, 
but  of  a  contractor  called  a  'butty,'  who  en- 
gages with  the  proprietor  of  the  mine  to 
deliver  the  coal  at  so  much  per  ton ;  hking 
the  labourers  himself,  usuig  his  ovm  horses, 
and  supplying  all  the  tools  necessai-y  for 
worldng  the  mines.    These  butUes  have  m 
general  been  working  miners,  who,  by  the  ac- 
cumulation of  some  little  capital,  or  by  the 
assistance  of  relations,  axe  enabled  to  engage 
a  pit,  mth  or  without  partnership  with  other 
persons,  and  to  enter  mto  a  bond  to  raise  the 
coal  at  a  given  price  per  ton.    But  m  the 
Northumberland  and  Durham  district  the  re- 
lation between  the  proprietors  and  the  mmers 
is  more  dhect  and  intimate.    No  middlemen 
or  contractors  are  employed;  the  overseers, 
viewers,  and  other  intermediate  officers  ai^ 
paid  hv  regular-  salaries  ;  and  the  workmg  col- 
hers  receive  m  cash  from  the  proprietors,  once 
a  fortnight,  the  amount  of  their  earmngs. 

The  coal  trade  of  England  is  one  of  great 
magnitude.  The  coal  exported  from  the  Uni- 
ted Kingdom  to  foreign  counti-ies  m  lb4J 
amounted  to  2,730,507  tons.  The  coal 
brought  to  London  in  the  same  year- amounted 
to  3,380,786  tons.  Of  the  quantity  brought 
to  London,  about  two-fifths  are  shipped  at  the 
Tyne,  and  neariy  the  whole  of  the  remammg 
three-fifths  at  the  Dm-ham  ports.  Of  the  coal 
sent  to  foreign  countries,  about  600,000  tons, 
oi:  more  than  one-fifth  of  the  whole,  is  sent 
to  France :  our  next  best  customers  being 
Germany  and  Prussia,  who  together  take 
about  450,000  tons. 

The  great  to^Tis  of  Lancashire,  lorks  nre, 
Nottinghamshire,  Derbyshire,  Leicestershire 
Warmckshire,  and  Staffordshire,  are  supplied 
by  canals  or  by  land-cai-riage  from  colhenes 
in  the  respective  counties  here  enumeiated 
It  has  been  estimated  that  the  iron-works  of 
Great  Britain,  most  of  which  are  situated  in 
spots  were  coal  is  found,  require  every  year, 
for  smelting  the  ore  and  converting  the  raw 
material  into  bars,  plates,  &c.,  neariy  seven 
raiUions  of  tons.    There  is  good  reason  for 
beliering  that  the   annual  consumption  ot 
coal  within  the  United  Kingdom  is  not  fai 
short  of  35,000,000  tons.    In  l841  the  num- 
ber of  persons  in  Great  Bntani  emploj  ed  m 
coal-mines  was  118,233.   In  Durham  Iheie 
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ivere  in  that  year,  on  an  exact  enumeration, 
more  persons  employed  under  ground  in  coal- 
mines than  in  cultivating  the  surface. 

Coal  and  the  collieries  ^vill  not  be  neglected 
at  the  forthcoming  Exhibition  of  Industry. 
The  coal-owners  of  Northumberland  and  Diu-- 
ham  have  deputed  to  a  number  of  intelligent 
colliery  viewei-s  the  prepai-alion  of  a  map  of 
the  coal  district,  shomng  the  extent  and  out- 
crop of  the  different  coal-beds,  together  -with 
the  faults  and  other  remarkable  interruptions 
—a  section  of  a  coal-field,  from  and  to  given 
points,  north  and  south,  and  a  similar  section 
from  east  to  west — a  model  in  pieces  showing 
the  structui-e  of  a  given  portion  of  the  coal- 
field— a  synopsis  of  the  coal-seams  in  illus- 
tration of  the  map  and  sections — a  collection 
of  the  fossils  found  in  the  coal-strata — work- 
ing plan  of  a  colliery,  exliibiting  the  system 
of  worldng  and  ventilation — a  model  showing 
the  system  of  ventilation — specimens  of  the 
strata  properly  aiTanged — materials,  &c.,  em- 
ployed in  coal-mining — models  of  machinery, 
underground  railways,  engines,  shafts,  lamps, 
loading  machinei7,  drops,  &c. 

A  block  of  coal,  of  gigantic  dimensions,  has 
been  raised  from  Hange  Colliery,  near  Tipton, 
to  be  sent  to  the  Exhibition.  It  is  six  feet 
high  by  eighteen  feet  in  circumference,  and 
weighs  about  five  tons.  It  is  supposed  to  be 
the  gi-eatest  weight  ever  attempted  to  be 
drawn  out  of  a  coal-mine  in  one  piece  ;  and  it 
is  also  a  general  opinion  that  no  coal-field  in 
Great  Britain  coidd  yield  such  a  large  mass, 
except  the  30  foot  seam  of  South  Stafi'ordshire. 
The  specimen  is  said  to  he  remarkably  fine, 
bright,  and  clear. 

COALBROOK  DALE.  This  small  spot, 
situated  in  the  eastern  part  of  Shropshire, 
has  acquired  a  manufacturing  celebrity  for 
the  iron  goods  cast  there  ;  and  this  as  a  manu- 
facture has  depended  in  part  on  the  existence 
of  coal  at  the  spot.  The  coal-field  of  the 
Dale  is  about  C  miles  long  by  2  broad,  and 
contains  86  alternations  of  coal  and  other 
strata,  which  have  been  penetrated  to  a  depth 
of  more  than  700  feet. 

The  Coalbi'ook  Dale  Iron  Works  have  be- 
longed to  the  family  of  Messrs.  Darby  for 
more  than  200  years.  Some  of  the  earliest 
castings  of  great  magnitude  in  this  country — 
indeed  we  believe  the  earliest,  were  made 
here ;  and  the  works  have  ever  since  been  ce- 
lebrated for  the  delicacy  and  beauty  of  tlie 
smaller  castings  in  iron.  On  a  pleasant  fes- 
tive occasion  in  1850,  planned  in  compliment 
to  the  chief  proprietor,  the  colliers,  miners, 
and  workmen  of  the  Coalbrook  Dale  district 
generally,  to  the  number  of  nearly  4,000, 
walked  in  procession  through  Horsehay,Iron- 


bridge,  Madeley,  and  Dawley,  and  ended  the 
day  with  some  of  those  displays  of  kindly 
feeling  which  are  always  so  valuable  in  the 
relation  between  employers  and  the  employed. 

COBALT.  This  metal  was  discovered  by 
Brandt  in  1733,  associated  with  arsenic  and 
other  metals.  It  has  a  reddish  gray  colour, 
and  a  weak  metallic  lustre ;  it  fuses  at  a  high 
temperatui'e,  and  crystallises  in  cooling. 

Cobalt  is  extensively  employed  in  the  Arts. 
Its  oxide  gives  an  intense  and  beautiful  blue 
colour  to  glass,  and  is  hence  much  employed 
in  painting  glass  and  porcelain  ;  while  the 
blue  glass  thus  produced,  when  reduced  to  a 
fine  powder,  is  called  Smalts  or  powder  blue, 
and  is  used  for  correcting  the  yellowish  tint  of 
paper  and  linen. 

The  nitrate  of  cobalt,  when  dissolved  in 
water,  forms  a  sympathetic  ink,  the  ti-aces  of 
which  become  blue  when  heated,  or  green  if 
iron  be  present.  The  acetate  forms  a  sympa- 
thetic ink  which  becomes  blue  when  heated.  The 
phosphate  of  cobalt,  combined  with  alumina, 
produces  a  blue  colour  almost  as  intense  and 
beautiful  as  that  of  ultramarine :  it  is  called 
Thenard's  or  cobalt  blue. 

Cobalt  forms  alloys  with  arsenic,  antimony, 
tin,  zinc,  lead,  gold,  and  platinum. 

COCA,  the  dried  leaf  of  Erythroxylon  coca, 
is  one  of  those  stimulating  narcotics  which 
belong  to  the  same  class  with  tobacco  and 
opium,  but  is  more  remarkable  than  either  of 
tliem  in  its  effects  upon  the  human  system. 
The  plant  is  found  wild  in  Peru,  according  to 
Poppig,  in  the  environs  of  Cuchero,  and  on 
the  stony  summit  of  Cerro  de  San  Cristobal. 
It  is  cultivated  extensively  in  the  mild  but 
very  moist  climate  of  the  Andes  of  Peru,  at 
from  2000  to  5000  feet  above  the  sea:  in 
colder  situations  it  is  apt  to  be  killed,  and  in 
warmer  districts  the  leaf  loses  its  flavour. 

The  effects  of  this  drug  are  said  to  be  of 
the  most  pernicious  nature,  exceeding  even 
opium  in  the  destruction  of  mental  and  bodily 
powers.  The  coca  leaf  is  chewed  by  the 
Peruvian,  mixed  with  finely  powdered  chalk, 
and  brings  on  a  state  of  apathy  and  indif- 
ference to  all  surrounding  objects.  The  desire 
for  this  drug  increases  somiTch  with  indulgence 
in  it, 'that  a  confirmed  coca-chewer  is  said 
never  to  have  been  reclaimed. 

Tlie  immoderate  addiction  of  the  Permdans 
to  the  use  of  this  drug  is  such  that  their 
forests  have  long  since  censed  to  be  able  to 
supply  their  wants  ;  and  the  cnltivation  of  the 
plant  has  been  carried  to  a  very  great  extent, 
not  only  under  the  Incas  but  beneath  the 
local  government  of  the  Spaniards,  who  seem 
to  have  been  no  more  able  to  resist  tlio  temp- 
tation of  a  large  revenue  from  the  monopoly 
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of  this  article  than  European  nations  from  the 
consumption  of  ardent  spirits.  The  cultivation 
of  coca  is  therefore  an  important  feature  in 
Peruvian  hushandry. 

The  exciting  principle  of  the  coca  has  so 
very  volatile  a  nature  that  leaves  only  twelve 
months  old  become  perfectly  inert  and  good 
for  nothing.  Large  lieaps  of  the  freshly  dried 
leaves,  particularly  while  the  warm  rays  of  the 
sun  ai-e  upon  them,  diffuse  a  very  strong  smell 
resemhhng  that  of  hay  in  which  there  is  a 
quantity  of  melilot. 

CO'CCULUS.  Many  species  of  this  plant 
are  usefully  apjDhed,  chiefly  in  medicine;  hut 
that  which  is  best  known  is  the  Cocculus  Indicus, 
a  native  of  East  Africa.  Cocculus  Indicus 
Berries  are  the  fruit  of  the  Cocculus  suberosus, 
or  Menispermum  cocculus.  Besides  being 
occasionally  used  in  medicine,  it  is  a  poison 
■which  is  used  for  destroying  fisli,  and  has 
also  been  extensively  used  by  brewers  as  a 
substitute  for  hops — an  adulteration  which  is 
prohibited  in  Britain  by  severe  statutes. 
Cocculus  Indicus  is  never  used  internally  in 
the  practice  of  medicine  ;  but  an  ointment 
formed  of  the  powdered  berries  is  very  effica- 
cious in  some  cutaneous  diseases. 

Columha  is  the  root  of  the  Cocculus  palmatus, 
a  native  of  the  forests  on  the  east  coast  of 
Africa,  whence  it  is  sent  to  Ceylon,  and  then  ue 
to  Europe.  It  occurs  in  the  form  of  trans- 
verse sections,  the  bark  of  which  is  thick  and 
easily  separable  :  the  woody  portion  is  spongy, 
of  a  yellow  colour,  and  when  old  much  perfo- 
rated by  worms.  The  odom-  is  faintly  aro- 
matic, the  taste  bitter  and  shghtly  acrid.  It 
contains  much  starch,  a  yellow  azotised  matter, 
a  yellow  bitter  principle,  traces  of  a  volatile 
oil,  woody  fibre,  salts  (chiefly  of  lime  and 
potassa),  oxide  of  iron,  and  silex.  The  active 
principle  is  Columbine,  which  may  be  obtained 
either  by  alcohol  or  fether.  Columba  is  much 
used  in  medicine.  Otherroots  are  often  fraudu- 
lently substituted  for  it;  and  slices  of  Bryony 
root  are  often  employed  to  adulterate  it. 

COCHINEAL  is  extremely  rich  in  the  finest 
red  colouring  matter,  and  has  been  long  em- 
ployed in  scaiiet  dyeing,  and  in  the  manufac- 
ture of  carmine.  It  consists  of  a  colouring 
matter,  a  peculiar  animal  matter,  a  fatty 
substance,  and  several  salts.  The  chief  use 
of  cochineal  is  the  dyeing  of  scarlet.  The 
fine  colour  which  it  yields  is  converted  to  this 
tint  by  means  of  chloride  or  muriate  of  tin. 

The  insect  which  constitutes  cochineal  feeds 
chiefly  upon  Cnclus  cocheniWfern  and  C.opun- 
iia.  The  female  insect  only  is  collected. 
Several  varieties  are  distinguished  in  com- 
merce, and  have  different  degrees  of  value 
attached  to  them,  dependent  chiefly  upon  the 


different  methods  employed  to  kill  and  dry 
the  insects.  When  dried,  they  resemble  small 
grains,  scarcely  so  large  as  a  pepper-com. 
ovate,  convex  above,  plane  below,  transversely 
furrowed,  externally  blackish  brown,  but  as  if 
dusted  with  a  white  powder,  hght,  friable,  the 
internal  substance  consisting  of  exti'emelj' 
small  grains,  obscm-ely  purple,  but  when  re- 
duced to  powder  of  a  rich  pui-ple.  They  ai-e 
inodorous,  but  with  a  bitter  sweet  acrid  taste. 
They  impart  to  water  or  alcohol  by  digestion 
an  intensely  red  colom*. 

Cochineal  has  hitherto  been  employed 
mostly  as  a  coloming  material,  either  of  tinc- 
tures, or  of  other  things,  the  nature  of  which 
it  is  wished  to  disguise ;  but  it  is  also  used  to 
a  small  extent  in  medicine. 

Previous  to  the  revolt  of  the  Spanish  Ame- 
rican provinces,  almost  all  the  trade  in  cochi- 
neal with  the  different  mai-kets  of  Em-ope 
was  carried  on  through  Spain,  and  chiefly 
through  Cadiz;  but  since  that  event  the 
markets  of  consumption  are  supplied  with 
cochineal  either  direct  from  the  places  of  pro- 
duction, or  from  neighbom-ing  stations,  to 
which  the  article  has  fouird  its  way  in  the 
natural  com'se  of  commerce.  Representing 
a  considerable  value  in  a  small  bulk,  cochineal 
is  frequently  used,  ■with  great  convenience  to 
merchants,  as  a  medium  for  making  remit- 
tances, and  hence  the  comparatively  circuitous 
route  by  which  the  greater  part  of  it  reaches 
the  places  of  ultimate  consumption.  The 
quantity  of  cochineal  imported  into  Great 
Britain  in  1848  was  18,380  cwt ;  of  ■which  Hon- 
diu-as  jielded  9139  cwt.,  and  Mexico  6054  cwt. 

COCK,  or  STOP-COCK.  The  stop-cocks 
in  most  common  use  consist  of  a  short  tube 
of  brass,  intersected  by  a  neai'ly  cylindrical 
plug,  capable  of  being  turned  on  its  axis  at 
pleasm-e,  and  so  perforated  or  ci\t  that,  while 
in  one  position  it  completely  prevents  the 
passage  of  fluid  through  the  pipe,  it  may  be 
so  tm-ned  as  to  permit  the  fluid  to  pass 
through  it,  and  consequently  to  flow  through 
the  pipe.  The  idnd  of  cock  usually  employed, 
under  the  name  of  a  tap,  for  drawing  off  the 
contents  of  bai-rels,  usually  termmates  in  a 
curved  nose,  or  spout,  from  which  the  liquor 
maybe  conveniently  received  in  a  jug  or  other 
open  vessel ;  but,  ■where  it  is  desired  to  trans- 
fer the  liquor  from  the  cask  immediately  to 
bottles,  the  nose  is  prolonged  into  a  long 
slender  tube,  which  will  enter  the  neck  of  a 
bottle,  and  olmate  the  necessity  for  a  funnel. 
Other  cocks  are  adapted  for  insertion  in  me- 
tallic cisterns  or  boilers,  and  fitted  with  a 
flange  to  bear  against  the  outer  face  of  the 
cistern,  and  a  nut,  wormed  on  to  the  portion 
of  the  tube  of  the  cock  which  passes  mto  the 
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cistern,  by  which  they  may  he  screwed  up 
firmly.  Others  again  are  adapted  for  solder- 
ing to  the  end  of  a  leaden  pipe,  such  as  the 
service-pipe  for  lajing  water  on  to  a  house. 
Some  stop- cocks,  again,  have  no  nose  or 
Bpout,  but  ai-e  made  alike  at  each  end,  for  the 
purpose  of  being  soldered  between  two  lengths 
of  leaden  pipe. 

In  some  cocks  the  plug  is  so  contrived  as 
either  to  contain  a  piece  of  cork,  which  may 
be  tm'ncd  so  as  to  close  the  pipe,  or  to 
revolve  within  a  hollow  cylinder  of  cork,  with 
arrangements  for  opening  or  closing  a  passage 
through  it  at  pleasia-e.  In  others  the  princi- 
ple of  the  revolving  plug  is  entirely  departed 
from,  and  the  pipe  is  closed  by  means  of  a 
flat  disc  of  metal,  covered  yvith.  a  leather 
washer,  and  screwed  up  firmly  against  the  end 
of  the  pipe,  or  by  a  conical  or  globular  valve 
simUai'ly  appUed.  In  such  cocks  caoutchouc 
forms  an  excellent  substitute  for  leather. 
Another  ingenious  class  of  cocks  comprises 
those  furnished  with  contrivances  for  admit- 
ting air  to  a  barrel  as  fast  as  the  liquor  is 
drawn  off,  and  thereby  superseding  the  use  of 
a  vent-peg.  Another  class  are  furnished  with 
apparatus  for  locking  the  cock. 

Cocks  are  most  commonly  made  of  tap- 
mctal,  a  peculiar  alloy  of  inferior  brass,  or 
rather  copper  saturated  with  lead.  Fine  brass 
is  sometimes  used ;  as  also  a  white  alloy  made 
to  resist  the  action  of  vinegar  and.  other  cor- 
rosive liquors.  For  such  hquors,  however, 
cocks  of  porcelain  or  stoneware  are  to  be  pre- 
fen-ed.  Even  wood  is  occasionally  employed ; 
and  attempts  have  been  made  to  manufactm-e 
cocks  of  cast-iron. 

The  four-ivay  cock  consists  of  a  plug  perfo- 
rated -nnth  two  distinct  passages,  and  mounted 
in  a  barrel  into  which  four  separate  pipes  or 
channels  open.  Its  object  is  to  connect  the 
four  passages  with  each  other  in  alternate 
couples,  either  by  a  continuous  revolution 
upon  its  axis,  or  by  an  alternating  motion 
through  one-fourth  part  of  a  revolution ;  and 
it  has  frequently  been  appUed  to  steam  en- 
gines as  a  means  of  alternately  admitting 
steam  to  and  allo\ving  it  to  escape  from  each 
end  of  the  engine-cylinder. 

COCOA  AND  CHOCOLATE.  Cocoa  is 
the  more  familiar  name  of  tlie  article,  the 
proper  name  of  which  is  cacao  ;  just  a  reversal 
of  the  vowels.  It  is  the  cotyledon  of  the  seeds 
of  the  cacao  plant,  which  is  extensively  culti- 
vated in  many  tropical  countries.  The  Mexi- 
cans call  the  tree  chocolalt,  and  hence  our 
name  for  the  seed  in  a  prepared  state. 
The  capsules  of  the  fruit  each  contain  about 
twenty-five  seeds.  The  quality  varies  greatly; 
and  the  Mexicans  are  accustomed,  to  improve 


the  flavour  of  the  inferior  sorts,  to  bury  them 
in  the  earth  in  heaps,  and  allow  them  to  fer- 
ment for  nearly  a  month.  The  kinds  pro- 
duced in  diflerent  countries  vary  much  in  the 
quantity  of  the  oil  or  butter  of  cacao  wliich 
they  contain  ;  a  product  to  which  much  of  the 
nutritious  quality  is  due. 

The  simplest  and  best  form  of  using  cocoa 
is  that  of  cocoa-nibs,  consisting  of  the  seeds 
rouglily  crushed.  Flake  cocoa  is  merely  the 
seeds  crushed  between  rollers.  Common 
cocoa  is  usually  the  seeds  pressed  into  cakes, 
or  reduced  to  a  paste. 

Chocolate  is  cocoa  brought  to  a  further  state 
of  preparation.  The  seeds  or  beans,  after 
being  carefully  picked,  are  gently  roasted  in 
an  iron  cylinder;  and  when  the  aroma  begins 
to  be  well  develojied,  they  are  turned  out, 
cooled,  and  sifted.  They  are  then  mixed  into 
a  paste,  and  put  into  moulds,  and  when  dry 
they  form  the  ordinary  chocolate  of  the  shops, 
especially  in  England  ;  but  on  the  continent 
the  chocolate  is  more  frequently  sold  in  a 
flavoured  state,  having  had  vanilla,  cloves, 
cinnamon,  almonds,  starch,  or  sugar  mixed 
with  it.  Lard,  sago,  and  red  lead  are  said  to 
be  used  in  the  compounding  of  some  of  the 
cheap  kinds  of  chocolate.  The  various  '  patent' 
chocolates  presented  to  our  notice  in  the 
shops,  are  simply  various  modes  of  preparing 
the  cocoa  seeds. 

The  imports  of  cocoa  are  now  becoming 
lai'ge.    In  1848  they  amounted  to  : — 

British  colonial  cocoa    . .       . .    2,602,3(19  lbs. 

Foreign    3,848,677 

Hucks  and  shells  . .      . .  1,208,282 

Chocolate  and  cocoa  paste     . .  13,016 

7,fi72,284 

COCOA  NUT.  The  cocoa  nut  tree  is 
found  all  over  the  tropical  parts  of  the  world, 
especially  in  the  vicinity  of  the  sea,  gro^ring 
within  reach  of  salt  water,  and  establishing 
itself  upon  reefs  and  sand-banks  as  soon  as 
they  emerge  from  the  ocean.  Its  great  im- 
portance to  man  has  caused  it  to  be  cultivated 
wherever  the  climate  is  favourable  to  its 
growth ;  the  whole  Brazilian  coast  from  the 
river  San  Francisco  to  the  bar  of  Maraan- 
guape,  a  distance  of  280  miles,  is,  with  few 
breaks,  thus  occupied ;  and  it  was  estimated 
that  in  the  year  1813  nofewerthan  10,000,000 
trees  were  growing  on  the  south-west  coast  of 
Ceylon.  The  cocoa-nut  palm  rises  lilco  a 
slender  column  to  from  GO  to  90  feet  in 
height. 

In  hot  countries  the  uses  to  which  the 
cocoa-nut  tree  is  applicable  are  innumerable. 
The  roots  are  chewed  in  place  of  the  areca- 
nut ;  gutters,  drains,  and  the  posts  of  huts 
are  formed  from  the  trunk ;  the  young  buds 
are  a  delicate  vegetable ;  shade  is  fiu-uished 
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by  the  leaves  when  growing,  and  after  separa- 
tion from  the  tree  their  lai'ge  size  and  hard 
texture  render  them  invaluable  as  thatch  for 
cottages  ;  they  are,  moreover,  manufactm-ed 
into  baskets,  buckets,  lanterns,  articles  of  head- 
dress, and  even  books,  upon  which  wi'itiug  is 
traced  with  an  iron  stylus.  Their  ashes  yield 
potash  in  abundance ;  then-  midi-ib  forms  oars  ; 
and  brushes  are  formed  by  bruising  the  end 
of  a  leaf  with  a  portion  of  the  midrib  adhering 
to  it.  From  the  juice  of  the  stem,  a  kind  of 
palm  wine,  and  subsequently  an  ardent  spirit, 
are  prepared ;  the  farinaceous  matter  contained 
in  the  stem  is  a  good  substitute  for  sago ;  and 
a  coarse  dark  colom-ed  sugar,  called  jagghery, 
is  obtained  from  mspissating  the  sap.  This 
jagghery,  mixed  mth  lime,  forms  a  powerful 
cement,  which  resists  moisture,  endures  great 
solar  heat,  and  will  take  a  fine  polish.  The 
ripe  fruit  is  a  wholesome  food,  and  the  milk 
it  contains,  a  grateful  cooling  beverage  ;  in- 
deed these  together  constitute  the  principal 
sustenance  of  the  poorer  Indians  in  many 
countries.  The  fibrous  bai-k  is  used  to  polish 
fm-niture,  as  brushes,  and  to  form  a  valuable 
elastic  cordage  called  coir  ;  the  fibrous  matter 
of  the  husk  is  also  employed  to  stuff  mattres- 
ses, and  a  manufactm-e  of  it  into  cordage, 
mats,  sacldng,  &c.,  has  lately  sprung  up  in 
Great  Britain.  The  shell  is  manufactui-ed  into 
drinking-vessels  and  vessels  of  measure;  and,  fi- 
finally,  the  albumen,  or  white  solid  matter  con- 
tained within  the  shell,  yields  by  pressure  or  de- 
coction an  excellent  oil ;  pressiu'e  is  the  method 
usually  employed.  This  oil  is  not  only  em- 
ployed for  burning,  but  in  the  manufacture  of 
torches,  and  in  the  composition  of  pharmaceu- 
tical preparations;  and  mixed  with  dammer 
(the  resin  of  Shorea  rohusta)  it  forms  the  sub- 
stance used  in  India  for  covering  the  seams  of 
boats  and  ships. 

Cocoa-nuts  are  brought  to  Europe  as  wedges 
to  set  fast  the  casks  and  other  round  pack- 
ages in  the  cargo  of  vessels ;  their  freight 
therefore  costs  nothing. 

It  is  a  curious  circumstance  that  in  com- 
merce there  are  two  kinds  of  Cocoa-Oil  or  Oil 
of  Cocoa,  entirely  different  in  origin.  The 
Cacao  or  cocoa  seeds,  described  in  the  last 
article,  yield  a  butter  or  solid  oil  which  is  use- 
fully employed  in  making  candles,  soaps,  and 
pomatums — chiefly  in  France.  But  that  sub- 
stance which  is  quoted  in  our  market-lists  as 
Cocoa-nut  Oil  is  produced  from  the  cocoa-nut, 
now  under  notice.  So  much  has  this  substance 
now  come  into  demand,  that  no  less  than 
C4,4r)l  cwts.  were  imported  in  1840. 

CODEIA,  an  alkali  discovered  by  Robiqnet 
in  opium,  is  a  bitter,  alkaline,  crystalline  sub- 
stance, used  to  a  small  extent  in  medicine. 


COFFEE.  The  Coffee-Tree  or  Coffea  Ara- 
bica  is  an  evergreen  shrub,  with  oblong  pulpy 
berries,  which  are  at  first  of  a  bright  red,  but 
afterwai'ds  become  pm-ple.  It  is  stated  by 
Niebuhr  to  have  been  brought  from  Abyssinia 
to  Yemen  by  the  Ai'abs,from  a  country  similar 
to  their  own  plains  and  mountains.  By  that 
people  it  has  for  ages  been  cultivated  in  the 
hilly  range  of  Jabal,  in  a  healthy  temperate 
climate,  watered  by  frequent  rains,  and  abound- 
ing in  wells  and  water-tanks.  A  combination 
of  circumstances  seems  to  favour  the  cultiva- 
tion of  coffee  in  Ai'abia,  which  can  hardly  be 
attained  elsewhere.  Frequent  rains,  and  a 
pure  and  cloudless  sky  causing  an  almost  un- 
interrupted flood  of  light,  commimicate  an  ex- 
cessive stimulus  to  all  the  functions  of  vegeta- 
tion, and  ai'e  causes  of  the  perfect  elaboration 
of  those  delicate  principles  on  which  the  aroma 
of  the  coffee  is  dependent. 

The  seed  consists  of  much  homy  albumen 
and  a  peculiar  principle  or  alkaloid,  termed 
cafeinc,  which  is  identical  ^ith  the  active  prin- 
ciple of  tea,  theine,  as  well  as  with  paraguaine, 
the  alkaloid  of  the  Paraguay  Tea.  The  seed 
is  used  in  a  raw  state  in  medicine  ;  but  when 
roasted,  it  forms  the  well-known  coffee  of  com- 
merce. The  coffee-plant  begins  to  produce 
fruit  when  two  or  two  and  a  half  years  old ; 
but  the  quality  of  the  seeds  from  young  stems 
is  not  so  good  as  that  from  stems  fom*  or  five 
years  old.  The  size  and  coloui-  of  the  bean 
(as  the  inner  pai-t  of  the  seed  is  called)  vaiy 
considerably,  those  from  the  West  Indies 
being  larger  than  those  from  the  East. 

Much  more  depends  upon  the  manner  of 
roasting  and  making  the  coffee  than  upon  the 
quality  of  the  bean.  The  superiority  of  French 
coffee,  in  the  preparation  of  which  little  or  no 
Mocha  coffee  is  used,  proves  this  position. 
The  taste  of  raw  coffee  is  somewhat  sweetish ; 
but  the  apphcation  of  heat  in  the  process  of 
roasting  produces  important  changes.  Tlie 
bean  increases  to  nearly  twice  the  original 
size,  while  it  loses  about  a  tliird  of  its  weight: 
a  powerful  and  agreeable  odour  is  evolved, 
and  a  largo  quantity  of  empp-euniatic  oil, 
which  appears  in  small  di-ops  on  the  surface, 
is  formed  along  with  a  bitter  principle,  proba- 
bly by  an  alteration  in  the  c.afiHue  and  of  the 
saccharine  matter.  The  roasting  should  take 
place  in  a  close  revolring  iron  cylinder,  over  a 
clear  but  moderate  fire,  and  should  not  be 
carried  too  far :  when  the  beans  have  acquired 
a  light  chestnut  colour,  the  resisting  should 
be  discontinued.  The  beans  are  then  to  be 
cooled  quickly  by  being  tossed  up  into  tlie  air, 
and  the  grinding,  or  rather  rough  pounding, 
should  be  performed  in  a  covered  mortar 
or  miU.     The  drink  should   be  prepared 
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from  it  as  soon  as  possible,  by  infusion,  which 
is  preferable,  unless  some  apparatus  be  em- 
ploj'ed  by  which  a  kind  of  decoction  is  made 
in  a  close  vessel.  About  half  an  ounce  of 
coffee  powder  should  be  used  for  every  eight 
ounces  (half  a  pint)  of  water.  In  Britain  the 
roasting  is  generally  carried  too  fai* ;  and  the 
subsequent  pai-ts  of  the  process,  instead  of 
being  perfoi-med  immediately,  are  often  post- 
poned for  days  or  even  weeks,  by  which  the 
aroma  is  dissipated :  when  made,  the  Hquid  is 
generally  deficient  m  sti-ength  and  clearness. 
The  employment  of  white  of  egg  or  fish-skin 
to  clarify  is  decidedly  objectionable  :  clearness 
is  thus  pm-chased,  but  at  the  expense  of  the 
strength. 

It  was  an  endeavour  to  establish  an  improved 
mode  of  roasting  coffee  that  led  to  the  death 
of  Mr.  Dakin,  of  St.  Paul's  Churchyard,  in 
1848.  His  plan  consisted  in  placing  the 
coffee  in  a  cyhnder  lined  with  silver^  and  in 
enclosing  this  cylinder  within  a  cellular  steam 
oven,  or  cylinder,  patented  by  other  pai-ties. 
The  heat  attained  within  the  oven  was  very- 
great,  and  the  metal  of  the  oven  was  not 
sound  enough  to  resist  its  action :  an  explo- 
sion ensued,  with  a  fatal  result.  The  silver 
or  silvered  cyhnder  was  an  intended  means  of 
retaining  the  fine  quahties  of  the  coflTee,  with- 
out acquiring  any  defective  quahties  during 
the  roasting. 

The  addition  of  milk  (which  should  always 
be  hot)  and  of  sugar  heighten  the  nourishing 
quahties  of  coffee,  and  in  the  morning  render 
it  a  more  substantial  article  for  brealvfast. 
When  taken  after  dinner  to  promote  digestion, 
it  should  be  without  milk,  and,  where  the  pa- 
late can  be  reconciled  to  it,  without  sugar. 

The  coffee-trade  has  been  wholly  created 
since  the  beginning  of  the  eighteenth  century. 
Neai-ly  all  the  coffee  which  now  comes  to  Eu- 
rope is  the  produce  of  trees  propagated  from 
a  single  plant,  which,  having  been  raised  from 
seed  procm-ed  from  Mocha  in  Arabia,  by  Van 
Hoorn,  governor  of  Batavia,  was  sent  by  him 
to  the  Botanical  Garden  at  Amsterdam,  and 
the  progeny  of  which  was,  in  the  year  1718, 
twenty  years  after  its  reception  from  Java,  sent 
to  Surinam. 

The  coffee  imported  in  184.9  amounted  to 
the  following  quantities : — 


British 
Foreign 


io,m,rm  lbs. 

22,!)a5,!)76  lbs. 
G3,.320,50G  lbs. 


Of  this  quantity  neariy  .17,000,000  lbs.  were 
brought  from  Ceylon  alone. 

The  use  of  chicory  in  coffee  has  already 
been  adverted  to.  [Cuicoky.] 

COFFEE   APPARATUS.  Considerable 


ingenuity  has  been  displayed  in  devising  ap- 
paratus for  prepai-ing  coflee  for  the  table.  The 
ordinary  coffee  pot  is  the  plainest  and  simplest 
of  all ;  there  is  no  contrivance  for  filtering  the 
coffee.  In  Dresden  and  other  parts  of  0- 
many,  a  thick  piece  of  flannel  or  some  other 
woven  material,  is  laid  in  a  funnel ;  the  ground 
coffee  is  placed  on  the  flannel ;  and  tlae  boiling 
water  filters  through  the  coffee,  the  flannel, 
and  the  funnel,  to  a  vessel  below — carrying 
with  it  the  flavour  of  the  coffee  without  the 
grounds  or  sediment. 

Platow's  Automaton  Coffee  Pot  has  for  its 
object  to  make  coffee  in  less  time  and  in  a 
better  manner  than  by  the  ordinary  method. 
The  machine  consists  of  of  two  pai-ts.  There 
is  at  the  top  a  glass  vase  which  screws  off  and 
on  by  means  of  wooden  handles,  and  is  fur- 
nished with  a  long  narrow  straight  tube,  re- 
sembling the  pipe  of  a  common  funnel,  and 
reaching  nearly  to  the  bottom  of  a  metalhc 
ui-n  placed  beneath  the  vase.  Boihng  water 
is  poured  into  the  vase  in  quantity  sufficient 
for  the  coffee  to  be  made  ;  and  this  is  allowed 
to  descend  into  the  urn.  The  ground  coffee 
is  then  placed  within  the  vase,  on  a  small  per- 
forated silver  j)late.  A  lamp  containing  spirit 
or  naphtha  is  placed  beneath  the  urn  ;  and  in 
a  short  time  the  peculiar  action  of  the  appar- 
atus developes  itself.  The  steam  formed  on 
the  surface  of  the  water  in  the  urn  forces,  by 
its  elasticity,  the  water  up  the  tube  into  the 
glass  vase ;  where  it  acts  upon  the  coffee  in 
the  usual  way  for  extracting  the  quahties  of 
the  berry.  When  the  coffee  is  so  far  prepared 
and  is  required  to  be  fined,  the  lamp  is  re- 
moved, the  formation  of  steam  ceases,  a  partial 
vacuum  is  formed  in  the  urn,  and  the  external 
atmosphere, pressing  on  the  open  vase,  presses 
or  strains  the  coffee,  first  through  the  grounds 
and  then  through  the  perforated  silver  plate; 
so  that  it  trickles  into  the  urn  in  the  state  of 
a  pure  bright  decoction.  It  is  thus  seen  that 
the  hquid  makes  two  descents  and  one  ascent 
between  the  vase  and  the  urn,  dming  the  pro- 
cess.  In  a  cheaper  form  of  the  apparatus,  a 
common  fire  or  a  lamp  is  used  instead  of  a 
spirit  lamp. 

A  coffee  pot  of  rather  complicated  structure 
was  patented  by  Mr.  Andi-ews  of  Wolverhamp- 
ton in  1842.  This  coflee-pot  had  no  less  an 
adjunct  than  a  small  forcing-pump,  placed 
near  the  handle.  The  boiling  water  was 
poured  in  the  forcing-pump,  while  the  ground 
coffee  was  put  in  a  perforated  vessel  in  the 
middle  of  the  coffee-pot;  and  the  hot  water, 
bemg  forced  liy  the  pump,  was  nuide  to  satu- 
rate the  ground  coffee  in  a  way  which  (wo 
presume)  was  supposed  to  produce  a  result 
adequate  to  the  costlmess  of  the  apparatus. 
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Waller's  Coffee  Pot,  patented  in  1847,  differs 
in  many  particulars  from  all  the  others.  A 
horizontal  partition,  perforated  near  the  centre 
with  fine  holes,  divides  the  vessel  into  two 
equal  chambers  ;  an  open  pipe  leads  nearly 
from  the  top  of  the  upper  chamber  to  near 
the  bottom  of  the  lower  chamber ;  and  another 
pipe  leads  from  the  perforations  some  way 
down  the  lower  chamber,  with  a  tap  or  cock 
which  can  be  worked  by  a  handle  protruding 
through  the  side  of  the  coffee-pot.  The  requi- 
site quantity  of  water,  either  hot  or  cold,  is 
poured  into  the  upper  chamber,  and  allowed 
to  flow  through  the  perforations  and  small 
pipe  into  the  lower  chamber ;  the  ground 
coffee  is  placed  on  the  perforated  plate ;  the 
spout  is  closed  with  a  cork  or  plug ;  and  the 
vessel  is  placed  on  the  fire.  As  the  water  be- 
comes heated,  the  steam  generated  has  no 
outlet  upwards  or  sideways,  and  it  therefore 
presses  on  the  water,  and  forces  it  up  the  long 
pipe,  whence  it  falls  into  the  upper  chamber, 
upon  the  ground  coffee.  When  all  the  water 
is  thus  forced  up,  the  coffee-pot  is  removed 
from  the  fire,  the  vacuiun  in  the  lower  chamber 
is  condensed,  the  plug  is  removed  from  the 
spout,  the  top  of  the  short  pipe  is  opened,  and 
the  water  trickles  through  the  ground  coffee  and 
through  the  perforations  into  the  lower  vessel, 
imbibing  all  the  soluble  and  aromatic  proper- 
^es  of  the  coffee  as  it  descends. 

COFFERDAM,  called  by  the  French  a  la- 
fardeaii,  is  a  wooden  inclosm'e  formed  in  a 
'•aver,  in  order  to  obtain  a  firm  and  dry  founda- 
tion for  the  piers  of  a  bridge.  It  usually  con- 
sists of  a  double  wall  of  piles,  with  intervening 
opace  between  the  inner  and  outer  wall  filled 
with  clay  or  chalk  rammed  down  hard.  This 
done,  the  water  is  pumped  out  from  the  ulte- 
rior of  the  cofferdam. 

COHESION  means  the  adherence  or  co- 
herence of  particles  of  matter,  by  which  they 
form  collective  masses,  requiring  the  appHca- 
tion  of  more  or  less  force  to  separate  the  parts. 
The  gaseous,  fluid,  and  sohd  states  of  matter 
show  the  most  sensible  effects  of  the  vai'iations 
produced  by  the  action  of  heat  in  the  forces  ex- 
isting between  the  particles  ofbodies.In  the  first 
state,  the  particles  absolutely  repel  one  an- 
other ;  in  the  second,  a  repulsive  force  is  al- 
most exactly  counterbalanced  by  an  attractive 
force,  so  that  there  results  only  that  weak  de- 
gree of  cohesion  which  exists  in  fluids  ;  whfle, 
in  the  third,  the  particles  absolutely  attract 
each  other.  Again,  two  plates  of  a  solid  mate- 
rial may  be  pressed  together  till  the  particles 
at  their  nearest  surfaces  are  brought  close 
enough  to  attract  one  another,  so  that  the 
plates  will  remain  m  cohesion  even  in  a  va- 
cuum ;  and  they  may  be  hammered  together 


till  the  cohesion  is  as  strong  as  if  they  had 
been  naturally  united.  In  the  force  of  cohe- 
sion we  have  therefore  indications  of  a  real 
physical  attraction  :  and  it  follows  that  there 
must  exist  in  the  inten'als  between  the  paili- 
cles  of  bodies  a  repulsive  power,  having  its 
sphere  of  action  interior  to  that  of  the  cohesive 
force ;  from  which  we  ai'e  led  to  conclude  that 
the  particles  of  bodies  really  act  on  one  another 
at  a  distance. 

A  few  practical  considerations  connected 
with  cohesive  forces,  in  relation  to  mechanism 
and  manufactm-es,  are  treated  of  imder 
Steength  of  Materials. 

COINS  AND  COINING.  The  production 
of  coins,  as  a  branch  of  manufactm-e,  is  briefly 
described  under  Mint. 

COIRE,  consists  of  the  fibres  of  the  cocoa- 
nut.  The  rind  of  the  nut  is  soaked  in  water 
for  several  months,  then  beaten  upon  a  stone 
with  a  piece  of  heavy  wood,  and  afterwai'ds 
rubbed  with  the  hand  until  the  intermediate 
substance  is  completely  separated  from  the 
fibrous  portion.  The  rind  of  forty  average 
nuts  supplies  about  six  pounds'  weight  of  the 
fibre.  This  fibi'e  constitutes  the  coire,  which 
is  then  ready  for  use  in  the  same  way  as  hemp 
or  other  fibrous  materials,  for  cordage,  matting, 
canvas,  &c.  Besides  the  actual  weaving  or 
plaiting  of  this  material  into  textile  fabrics  of 
a  coarse  kind,  it  is  used  as  a  stufling  for  mat- 
tresses, pillows,  and  cushions.  The  availabi- 
Uty  of  coire  for  such  a  pui-pose  seems  to  de- 
pend upon  these  qualities : — that  the  coh-e  is 
very  indestructible ;  that  it  does  not  hai'bour 
vermin,  as  horse  hair  w'ould  in  a  waiun  cli- 
mate ;  and  that  it  is  free  from  offensive 
smell. 

COKE  is  coal  divested  of  its  gaseous  and 
more  volatile  constituents  by  partial  combus- 
tion in  close  chambers,  or  in  heaps  from  which 
the  free  access  of  air  is  excluded.  The  sim- 
plest mode  of  coking  coal,  which  is  still  occa- 
sionally followed,  is  to  lay  the  coal  in  large 
flattened  heaps,  often  containing  thirty  or  forty 
tons  each,  in  the  open  air ;  and  to  cover  it 
with  ashes  and  earth  to  confine  the  heat,  so 
that  the  mass  of  coal  may  be  slowly  burnt  in 
a  smothered  manner:  men  being  employed 
duiing  the  process  to  renew  the  covering 
wherever  the  fire  may  begin  to  bum  too 
fiercely.  But  the  best  mode  of  making  coke 
is  by  means  of  ovens.  These  ai'e  of  diflerent 
forms  ;  but  in  principle  they  consist  of  an  in- 
closed chamber,  in  which  the  coal  is  burned 
without  access  of  air :  the  volatile  ingredients 
are  di-iven  off,  but  the  carbon  remains.  Coke 
is  also  made,  in  the  process  of  maldng  gas,  in 
all  gas-worl(s  :  the  coal  which  is  put  into  the 
cylinders  to  make  the  gas  being  removed  as 
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coke  after  the  volatile  matter  has  been  earned 
off  to  tlie  gasometer.  Coke  is  much  prefer- 
able to  coal  where  pm-e  fuel  is  required  in 
many  smelting  operations,  and  where  smoke 
is  wished  to  be  avoided.  An  immense  quan- 
tity is  now  used  for  locomotives  ;  and  the 
principal  railway  companies  have  estabhshed 
coke-ovens  at  then-  depots.  From  a  given 
quantity  of  coal,  the  produce  of  coke  is  about 
20  per  cent,  less  in  respect  to  weight,  but  20 
per  cent,  more  in  respect  to  bulk. 

There  has  recently  been  estabhshed  a  com- 
pany at  Alloa,  for  supplying  coke  -to  the  rail- 
way companies  of  Scotland.  Coke  ovens  have 
been  built  at  a  spot  which  lies  near  the  Forth, 
and  also  near  the  Alloa  branch  of  the  Scottish 
Midland  Eailway  ;  so  that  there  are  great  fa- 
cilities both  for  receiving  coal  and  sending  out 
coke. 

Mr.  Chm-ch's  method  of  making  coke,  in- 
troduced in  1846,  has  many  pecuhaiities.  The 
coke  oven  is  much  more  complicated  than 
those  usually  made,  and  the  process  altogether 
more  carefully  conducted.  The  coal  is  thrown 
into  the  oven  so  as  to  form  a  layer  about  two 
feet  thick  over  the  whole  area.  A  slight  de- 
pression is  made  in  the  middle  of  the  surface 
of  the  layer  ;  and  in  this  depression  is  thrown 
a  little  bm'ning  coal.  All  apertm-es  aro  then 
closed,  except  a  few  for  admitting  air  for  com- 
bustion, and  these  are  gradually  more  and 
more  closed  as  the  coking  advances.  When 
the  cessation  of  flame  shows  that  the  coal  is 
wholly  converted  into  coke,  the  last  aperture 
is  closed.  In  ordinary  coke  maldng,  the  coke 
is  cooled  by  cold  water  being  applied  to  it ; 
but  by  Mr.  Church's  method,  two  air  passages 
are  opened,  which  allow  a  stream  of  cold  air 
to  enter  a  series  of  passages  wliich  run  imder 
and  around  the  oven,  without  communicating 
with  the  interior  ;  these  passages  end  in  a 
chimney  or  flue  ;  so  that  the  air  cools  the 
oven  as  it  passes,  becomes  itself  heated,  and 
finally  escapes.  Not  until  the  oven  and  the 
contents  are  thoroughly  cold  is  the  coke  re- 
moved. The  professed  object  of  this  method 
(which,  regarded  in  a  scientific  point  of  view 
is  much  more  complete  than  the  ordinary  me- 
thod )  is  to  produce  coke  which  shall  be  purer, 
densei-,  harder,  of  more  powerful  heating  qua- 
lity, and  more  abundant  in  quantity,  than  was 
before  producible  from  a  given  amount  of  coal. 
Of  course  a  long  and  strict  trial  could  alone 
test  the  existence  of  these  superior  qualities. 

Mr.  Fisher  patented  a  new  form  of  coke- 
oven  in  1840,  intended  to  produce  a  better  in- 
gress and  egress  of  air  to  the  burning  mass 
beneath  the  coke  retorts,  than  in  the  ordinary 
construction. 

It  lias  been  recently  discovered,  that  al- 


though coke  is  apparently  a  loose  spongy  sub- 
stance, the  particles  of  whicli  it  is  formed  are 
intensely  hard — so  hard  indeed  as  to  cut  glass 
like  a  diamond,  which  no  other  mineral  will 
efi'ect  so  well.  This  is  deemed  a  striking  con- 
firmation of  the  well  known  chemical  fact, 
that  the  diamond  is  nothing  more  than  pure 
cai-bon  in  a  crystaUine  state.  It  is  expected 
that  coke,  cai-efuUy  prepared  for  the  purpose, 
will  gradually  come  into  use  as  a  substitute 
for  the  diamond  in  the  ordinary  cutting  of 
plate  and  window  glass.  Mr.  Nasmyth  stated 
at  the  Swansea  meeting  of  the  British  Associ- 
ation, that  the  eminent  firm  of  Messrs.  Chance 
at  Birmingham,  by  whom  all  the  glass  for  the 
Crystal  Palace  has  been  since  made,  looked 
forward  to  a  saving  of  -iOQl.  a  year,  in  respect 
to  this  apparently  simple  discoveiy. 

COLBEET,  JEAN  BAPTISTE,  is  worthy 
of  a  meed  of  adnaii-ation  from  all  who  advocate 
the  advancement  of  manufactures  and  com- 
merce. Louis  XIV.  appointed  Colbert  contro- 
leur-general  des  finances  ;  and  Colbert's  most 
strenuous  and  effective  efibrts  were  directed 
to  the  encouragement  of  commerce  and  ma- 
nufactures. He  succeeded  in  giving  a  great 
impulse  to  French  industry ;  he  roused  and 
directed  the  national  mindtoivards  a  new  and 
useful  exercise  of  its  faculties.  WooUens, 
sillis,  glass,  pottery,  leather,  and  iron  manu- 
factures were  either  created  by  him,  or  greatly 
enlarged  and  improved.  He  founded  Quebec 
and  Cayenne,  made  new  settlements  in  India 
and  on  the  coast  of  Africa,  and  favoured  the 
colonies  of  Martinique  and  St.  Domingo.  He 
caused  the  first  statistical  tables  of  the  popu- 
lation to  be  made  out,  and  advanced  tho  inter- 
ests of  his  country,  in  industry  and  commerce, 
in  many  ways.  Colbert  was  born  in  1619,  and 
died  in  1683. 

CO'LCHICUM,  or  Meadow  Saffron,  is  a 
plant  with  a  solid  rootstock  or  comms,  found 
wild  in  various  parts  of  Europe  and  in  Great 
Britain,  forming  a  gay  carpet  in  the  autumn 
in  the  fields,  where  its  lively  piirple  crocus- 
like flowers  spring  up.  Its  corms  and  its 
seeds  abound  in  an  acrid,  stimulating,  de- 
leterious principle,  which  has  been  carefully 
examined  by  modern  chemists,  and  forms  an 
important  plant  in  the  Materia  Medica.  lai-ge 
quantities  of  both  corms  and  seeds  being  an- 
nually consumed  in  the  manufacture  of  JEau 
Mkdicinalc,  and  other  medicinal  preparations. 

COLLISION.  When  a  body  in  motion 
strikes  another,  whether  at  rest  or  m  move- 
ment, tlie  particles  of  the  first  body,  at  the 
place  of  contact,  have  their  forward  motions 
retarded,  in  consequence  of  which  the  particles 
immediately  behind  approach  closer  to  those 
in  front  than  they  were  before  the  impact,  and 
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thus  a  condensation  takes  place.  This  con- 
densation gives  rise  to  an  exei  tion  of  the  force 
of  elasticity,  which  acts  against  the  succeeding 
particles,  retarding  the  motions  of  these  last 
and  giving  rise  to  a  new  condensation  and  a 
new  exertion  of  elasticity  against  the  next 
succeeding  particles ;  and  so  on.  The  like 
actions  must  be  understood  to  take  place  in 
the  body  struck  ;  and  these  actions  continue 
m  both  bodies  till  the  bodies  have  attained  the 
state  of  greatest  compression,  when,  for  a  mo- 
ment, both  may  be  conceived  to  move  with  a 
common  velocity.  After  this,  the  force  of 
elasticity  overcoming  the  force  of  compression, 
the  particles  of  both  bodies  gradually  return 
to  a  permanent  state,  which,  if  the  elasticity 
were  perfect,  would  be  the  same  as  that  in 
which  they  were  before  the  impact,  the  force 
of  restitution  thus  causing  the  bodies  to  sepa- 
i-ate  as  if  repelled  from  each  other.  A  certain 
interval  of  time  elapses  between  the  instants 
of  first  contact  and  separation,  but  this  is  so 
short  as  to  be  scarcely  sensible. 

If  the  bodies  have  different  degrees  of  hard- 
ness, an  indentation  may  take  place  in  that 
which  is  the  least  hard,  the  other  penetrating 
to  a  certain  distance  in  it.  When  the  bodies 
are  soft,  like  balls  of  wet  clay,  the  change  ot 
figure  produced  bycolhsionis  manifest.  When 
the  hardness  is  very  great,  a  vast  resistance 
arising  from  friction  will  be  overcome  by  the 
percussion  arising  from  the  descent  of  a  com- 
paratively small  rammer.  It  has  been  ob- 
served that  a  sledge-hammer,  in  driving  hard 
pegs,  produces  an  effect  equivalent  to  the 
pressure  of  70  tons.  It  is  from  this  circum- 
stance that  collision  or  percussion  is  a  veiy 
valuable  mode  of  applying  force,  in  many  of 
the  manufacturing  arts  connected  with  machi- 
nery. 

COLOGNE.  This  important  city  has  the 
manufactures  and  commerce  belonging  to  a 
sort  of  metropolis,  rather  than  one  distinguish- 
ing manufacture.  The  manufactures  ai'e  cot- 
ton yarns,  cotton  goods,  hosiery,  wooUens, 
silks,  velvets,  tobacco,  brandy  and  spirits,  Eau 
de  Cologne,  of  which  above  a  milUon  bottles 
are  annually  exported,  &c.  Being  a  free  port 
and  having  communication  by  railway  with 
Belgium  and  various  parts  of  Germany,  Co- 
logne has  an  important  transit  trade  in  home 
and  foreign  produce.  In  tlie  vicinity  of  the 
city  are  several  coal-mines,  and  abundance  of 
a  particularly  fine  sort  of  porcelain-earth  and 
potter's  clay.  Steamers  i)ly  regularly  between 
Cologne  and  the  to«Tis  along  the  Rhine. 

COLONIES.  The  British  Colonies  exert  a 
most  important  infiuenco  on  our  National 
Manufactures.  So  varied  are  the  climate  and 
productions  of  those  colonies,  scattered  as 
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they  are  in  every  part  of  the  world,  that  the 
talent  of  our  manufacturers  is  repeatedly 
brought  into  play  to  supply  the  every-day 
wants  of  the  colonists :  especially  as  it  is  the 
policy  of  England — wise  or  unwise — to  confins 
her  colonial  trade  pretty  nearly  to  her  own 
manufacturers,  merchants,  and  ship-owners. 

In  a  pai'liamentary  paper  pubUshed  in  1850 
the  whole  of  the  British  Colonies  and  depen- 
dencies, including  British  India,  are  placed 
imder  48  headings  ;  and  the  value  of  all  the 
British  and  Irish  produce  and  manufactures, 
exported  to  those  48  possessions  in  the  year 
1849,  is  stated.  These  exports  are  arranged 
under  48  headings,  according  to  the  kinds  of 
goods  exported.  Without  entering  into  this 
degree  of  minuteness,  it  may  yet  be  interesting 
to  give  the  total  values  to  each  of  the  colonies, 
which  we  do  as  follow : — 


Colony. 

Exports. 

Heligoland    . . 

3571. 

Channel  Islands 

03-4,125 

Gibraltar 

533,481 

Malta  . . 

387,744 

Ionian  Islands 

165,805 

River  Gambia  Settlements  . . 

35,770 

Sierra  Leone 

60,290 

Gold  Coast  Settlements 

134,591 

Fernando  Po 

3,197 

Cape  of  Good  Hope 

520,896 

Ascension  Island 

4,997 

St.  Helena 

18,315 

Mauritius 

234,022 

Aden            . .       . .       . . 

14,564 

East  Indies   . . 

6,149,784 

Ceylon 

159,351 

Singapore 

494,080 

Hong  Kong   . . 

651,969 

Western  Australia    . . 

12.518 

South  Australia 

315,652 

New  South  Wales    . . 

1,330,839 

Van  Diemen's  Land  . . 

315,021 

New  Zealand 

106,334 

Hudson's  Bay  Territories    . . 

61,795 

Newfoundland  and  Labrador 

297.349 

Canada 

1,324,931 

New  Brunswick 

277,591 

Prince  Edwai-d  Island 

41.421 

Nova  Scotia  and  Cape  Breton 

276,106 

Antigua 

70,194 

Barbadoes 

319,058 

Dominica 

22,484 

Grenada 

28,348 

Jamaica 

624,568 

MontseiTat 

402 

Nevis 

1,093 

St.  Christopher 

45,408 

St.  Lucia 

16,072 

St.  Vincent    . . 

58,268 

Tobago 

14,887 
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Colony. 

Tortola 
Trinidad 
Bahamas 
Bermudas 
Demerai'a 
Berbice 
Hondm-as  ■  . 
Falkland  Isles 
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Exports; 

46/, 
247,770 
24,709 
47,138 
279,002 
17,819 
206,244 
6,173 

£  16,594,087 


It  is  no  less  interesting  to  see  which  among 
our  manufactures  are  exported  iu  greatest 
value  to  these  numerous  possessions.  Cottons 
1  take  the  lead ;  in  their  various  forms  of  piece 
s  goods,  hosier)^  lace,  small  wares,  twist,  and 
}  yarn,  their  value  is  no  less  than  7,264,409/. 
]  Iron,  steel,  and  machinery,  amount  in  value 
ito  1,056,901/.    All  other  metal  goods  (gold, 
s  silver,  tin,  jiewter,  brass,  and  copper)  give  an 
fi  aggregate  of  1,374,.3]6/.    Woollen  and  wor- 
ssted  goods  amount  to  1,275,833/.    Linen  and 
thempen  goods,  710,951/.    Glass  and  earthen- 
»wai-e.  291,652/.    Apparel,  slops,  haberdashery, 
aand  hats,  1,281,927/.    Leather  and  harness, 
3349,937/.    Beer  and  ale,  294,991/.   Soap  and 
ccandles,   202,077/.     Books   and  stationery, 
•3309,422/. — Out  of  the  sixteen  millions  sterling, 
aabout  eleven  millions  relate  to  the  materials 
fcfor  dress. 

The  imports  from  the  Colonies  to  Great 
EBritain  consist  chiefly  in  the  raw  materials  of 
umaniifactui-es,  and  vegetable  substances  used 
Tforfood.  Their  value  is  not  given  with  the 
lame  degree  of  minuteness  in  the  government 
;ables;  but  they  are  less  in  value  than  the 
SBxports. 

Canada,  Ceylon,  the  Cape  of  Good  Hope, 
mad-several  other  of  these  colonies,  Avill  be  re- 
presented at  the  Industrial  Exhibition. 

COLOURS.  The  word  Colour  is  used  in 
many  different  ways.  Besides  its  original 
meaning,  in  relation  to  the  tints  of  rays  of 
pght,  it  has  gradually  come  to  be  applied  to 
bhe  substances  by  which  those  tints  are  imi- 
ited. 

Painter's  Colours,  for  house-painting  and 
aitnilar  purposes,  are  mostly  prepared  from 
mineral  substances  (white  lead,  red  lead,  um- 
^.er,  ochre,  &c.)  ground  up  with  linseed  oil 
and  turpentine  to  the  state  of  a  thick  liquid, 
t  t  would,  perhaps,  scarcely  be  supposed  that 
PPainters  Colours'  appear  in  the  Board  of 
I  .rade  tables,  as  an  article  of  export  to  the 
•alue  of  about  170,000/.  annunlly. 

The  oil  colours  for  artists  are  more  carefully 
"■repared  than  those  for  house  painting.  Tlicy 
>*sed  to  be  sold  tied  up  in  small  bladders  ;  but 
ingenious  and  more  convenient  wiange- 


ment  is  now  adopted.  Mr.  Winsor's  envelopes 
for  colours,  patented  in  1840,  consist  of  small 
metal  or  glass  tubes,  open  at  both  ends,  and 
provided  vdth  elastic  pistons  or  plugs  of  cork 
or  some  similar  material.    The  piston  has  a 
worm  or  nut  in  its  centre,  which  corj-esponds 
to  a  screw  attached  to  a  handle  rather  larger 
than  the  tube.    The  open  ends  of  the  tube 
are  covered  mth  small  metallic  plates  having 
holes  in  their  centres.    When  the  colour  is 
placed  in  the  tube,  the  arrangement  of  the 
apparatus  is  such  as  to  keep  the  aii-  from  acting 
on  it ;  and  when  any  is  required  to  be  used,  the 
screwis  turned  round,the  piston  is  pressed  down 
and  aUttle  colour  exudes  from  the  lower  end.Mr. 
Rand'sCoUapsibleColour-tubes,  so  useful  to  ar- 
tists, were  the  subject  of  a  later  patent  in  1842  ; 
the  objects  of  which  were,  to  introduce  a  mode 
of  punching  out  by  dies  the  thin  pieces  of  tin 
of  which  the  tubes  are  made ;  and  to  make  a 
screw  cap  at  the  mouth  of  the  tube,  to  prevent 
leakage.     These  little  tubes,  by  a  gentle 
squeeze,  are  made  to  jdeld  tlie  colour  at  one 
end  just  in  sufficient  quantity  for  use. 

Water-Colours  for  artists  include  both  vege- 
table and  animal  as  well  as  mineral  substances, 
and  are  prepared  -nath  very  great  care. 

Mr.  Smith  of  Blackford  has  lately  commu- 
nicated to  the  Royal  Scottish  Society  of  Arts, 
a  paper  sho^ving  that  when  chromate  of  lead 
is  mixed  with  muriate  of  ammonia,  and  sub- 
jected to  the  action  of  heat,  a  substance  is  ob- 
tained of  a  different  coloiu-  from  either  of  the 
matters  used.    If  the  proportions  of  the  sub- 
stances be  varied,  and  different  degrees  of 
heat  applied,  distinct  colours  and  tints  will  be 
the  result.  Thus,  when  five  parts  of  chromate 
of  lead,  and  one  part  of  muriate  of  ammonia, 
are  heated  to  redness  in  a  crucible,  a  red  colour 
is  obtained ;  a  blue  colour  is  formed  by  heating 
10  parts  of  muriate  of  ammonia,  and  1  part  of 
chromate  of  lead  to  ebullition  ;  and  a  green  is 
produced  when  the  last  mixture  is  heated 
nearly  to  redness.   By  employing  various  pro- 
portions of  the  substances,  and  different  de- 
grees of  heat,  a  great  variety  of  tints  are 
formed— scariets,  oranges,  browns,  blues,  pur- 
ples, greens,  yellows,  and  others.    It  is  con- 
ceived tliat  these  properties  may  lead  to  use- 
ful applications  in  the  arts. 

COLU'MBIUM,  a  metal  discovered  in  1801 
by  Mr. Hatch ett  in  a  ferruginous  mineral  from 
North  America,  is  a  black  powder  wliicli  by 
the  burnisher  acquires  the  colour  and  lustre 
of  iron.  It  is  neariy  insoluble  in  acids  and  in 
chlorine.  When  heated  in  (he  nir,  it  is  oxi- 
dised, and  converted  into  columbic  ncid.  Its 
combinations  vnlh  other  bodies  are  very  little 
used,  or  even  known. 

COLUMBUS.   This  truly  great  man  cx- 
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erted  such  immense  influence  on  the  industry 
and  commerce  of  the  last  three  centuries  by 
liis  discoveries  in  America,  that  it  is  desirable 
here  to  note  down  the  extent  and  dates  of  his 
researches.  Born  at  Genoa  in  or  about  1445, 
he  acquu-ed  a  taste  for  a  maritmie  life ;  and 
towards  the  close  of  the  century  he  conceived 
the  idea  of  crossmg  the  Atlantic,  and  reaching 
Asia  on  the  opposite  side  from  that  which  it 
had  ah-eady  presented  to  European  travellers  : 
the  intervening  Continent  of  America  being 
then  unknown.  After  many  difficulties  Fer- 
dinand and  Isabella  of  Spain  authorized  an 
Expedition  by  him  in  1492. 

On  Friday,  August  3,  1492,  Columbus,  as 
admiral  of  the  seas  and  lands  which  he  ex- 
pected to  discover,  set  sail  from  the  bar  of 
Saltes,  near  Palos,  with  three  vessels  and  120 
men,  who  were  full  of  doubts  and  fears,  and 
were  partly  pressed  mto  the  service.  With 
great  difficulty  he  succeeded  in  uiducing  his 
crew  to  persevere  through  a  tedious  voyage, 
tm  on  October  11,  1492,  the  manifestations  of 
land  were  such  as  to  convince  the  most  de- 
jected.   Accordingly,  after  the  evening  prayer, 
Columbus  ordered  a  careful  look  out,  and 
himself  remained  on  the  high  stern  of  his 
vessel  from  ten  o'clock,  when  he  had  observed 
glimmerings  of  light,  as  he  supposed  on  shore, 
till  two  in  the  morning,  when  the  foremost 
vessel  fired  a  gun  as  a  signal  of  land  havmg 
been  discovered.    Not  an  eye  was  closed  that 
night,  and  on  October  12,  with  tears  of  joy, 
after  fei-vid  thanksgivings,  Columbus  kissed 
the  earth  on  which  he  landed,  and  with  great 
solemnity  planted  the  cross  in  the  new  world, 
at  Guanahani,  or  San  Salvador,  one  of  the 
Gucayos,Lucayan,  or  Bahama  Islands.  Those 
who  had  lately  been  most  in  despah  were  now 
the  most  extravagant  in  their  joy. 

On  the  24th  Columbus  set  out  m  quest  of 
gold  and  Cipango  (Japan).  After  discovering 
Concepcion,  Exuma,  and  Isla  Larga,  Cuba 
broke  upon  him  hke  an  elysium  ;  he  no  longer 
doubted  that  this  beautiful  land  was  the  real 
Cipango.    When  this  delusion  was  over,  he 
fancied  Cuba,  which  to  the  day  of  his  death 
he  took  for  part  of  the  main  land  of  India,  to 
be  not  far  from  Mango  and  Cathay.    He  next 
took  Hayti  or  Santo  Domingo  for  the  ancient 
Ophir,  the  source  of  the  riches  of  Solomon, 
but  he  gave  it  the  Latin  diminutive  of  His- 
paniola,  from  its  resembling  the  fairest  tracts 
of  Spain.    Leaving  here  the  germ  of  a  future 
colony,  he  set  sail  homeward  January  4,  149.3. 
After  weathering  a  dreadful  storm,  he  at  last 
landed  triumphantly  at  Tales,  March  15, 1493. 
He  proceeded  to  Barcelona,  where  Ferdinand 
and  Isabella  received  him  seated  in  state,  rose 
as  he  approached,  raised  him  as  he  kneeled  to 


kiss  their  hands,  and  ordered  him  to  be  sealed 
in  their  presence. 

On  September  25,  1493,  Columbus  left  Ca- 
diz on  a  second  expedition,  with  seventeen 
ships  and  1500  men.   He  discovered  the  Ca- 
ribbee  Islands,  Puerto  Eico,  and  Jamaica; 
and  after  repeated  mutinies  of  his  colonists, 
and  great  hardships,  he  returned  agamst  the 
trade-winds  to  Cadiz,  June  11,  1496.  Ha%ang 
dispelled  various  calumnies  that  had  been  ac- 
cumulated upon  him,  Columbus  embarked  on 
May  30,  1498,  at  San  Lucar  de  Barrameda,  on 
a  third  expedition,  with  only  six  vessels.  In 
this  voyage  he  discovered  Trinidad,  the  mouths 
of  the  Orinoco,  the  coast  of  Paria,  and  the 
Mai-garita  and  Cubagua  Islands.    On  August 
14  he  bore  away  for  Hispaniola  to  recruit  his 
health.    ^Vhile  here  the  inti-igues  of  his  ene- 
mies induced  Ferdinand,  m  July  1500,  to  de- 
spatch Francisco  Bovadilla  to  supersede  Co- 
lumbus, and  biing  him  back  in  chams.  A''al- 
lejo,  the  officer  who  had  Mm  m  charge,  would 
have  taken  his  chams  off;  but  Columbus 
proudly  refused.    The  general  burst  of  mdig- 
nation  at  Cadiz,  which  was  echoed  throughout 
Spain,  on  the  arrival  of  Columbus  in  fetters, 
compelled  Ferdinand  himself  to  disclaim  aU 
knowledge  of  the  shameful  transaction.  With 
restricted  powers  and  a  broken  frame,  but 
mth  his  ever-soarmg  and  krepressible  enthu- 
siasm, Columbus  sailed  from  Cadiz  again  on 
May  9,  1502,  with  four  caravels  and  150  men, 
in  search  of  a  passage  to  the  East  Indies  near 
the  Isthmus  of  Darien,  which  should  super- 
sede that  of  Vasco  de  Gama.    The  mutmy  of 
his  crew  compelled  him  to  return  to  Hispa- 
niola after  coasting  the  Mosquito  Coast,  Costa 
Kica,  and  Veragua  to  the  point  called  El  Re- 
trete.  He  reached  Santo  Dommgo  August  13, 
1503.    Saihng  homewards  on  September  12, 
he  anchored  his  tempest-tossed  and  shattered 


bark  at  San  Lucar  on  November  /,  lo04. 
From  San  Lucar  he  proceeded  to  Sex^Ua, 
where  he  soon  after  received  the  news  of  the 
death  of  his  patroness  Isabella.  Hejvas  de- 
tained by  illness  till  the  spring  of  1 50o,  when 
he  arrived  at  Segovia,  to  have  only  another 
coiu-tly  denial  of  his  redress,  and  to  linger  a 
year  longer  in  neglect,  poverty,  and  pain  t  U 
death  gave  him  reUef  at  XMohd  on  the  20tli 

of  Mav,  1506.  .        ,      ,  ^ 

COLUMN.  The  column,  in  architecture, 
is  a  shaft  of  wood,  stone,  or  ii-on,  in  the  form 
of  a  truncated  cone,  a  little  swelled  from  the 
straight  line  at  about  one-third  its  heigM 
from  the  lower  extremity  :  this  swelling  3 
called  the  6nta.sis.  Columns  are  of  vano^ 
proportions  and  kinds  :  circular  on  the  pla^. 
'and  rai-oly  polygonal.  The  Romans  ho^l  fi^e 
models  of  columns,  which  were  called  ciders, 
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but  the  Greeks,  from  whom  the  Eomans  appeal- 
to  liave  derived  their  ai'chitectiire,  only  three. 
The  Egyptians  used  columns,  hut  they  were 
very  dilierent  in  then-  form  and  proportions 
from  both  the  Roman  and  Greek  examples. 

It  seems  not  at  all  improbable,  that  the  ad- 
mu'able  construction  of  the  Palace  of  Industry 
by  Messrs.  Fox  and  Henderson,  in  which 
hght  and  graceful  columns  of  kon  form  so 
notable  a  featm-e,  i^ill  go  far  to  bring  into 
vogue  a  new  kind  of  architecture,  in  which 
imexpected  resources  may  gradually  develope 
themselves. 

COMB-CUTTING.    The  old  method  of 
foi-ming  the  teeth  of  combs  is  by  means  of  a 
double  saw,  which  consists  of  two  separate 
fine  saws,  placed  pai-allel  with  each  other,  and 
adjusted  to  such  a  distance  from  each  other 
as  to  embrace  a  tooth  of  the  required  fineness 
between  them.    These  two  saws  are  so  ar- 
ranged that,  while  one  cuts  into  the  comb  to 
the  fuU  depth  required,  the  other  cuts  only 
about  half  that  depth,  and  by  this  contrivance 
the  uniformity  of  the  comb  is  secured,  be- 
cause, while  the  deeper  saw  is  completing  the 
first  cut,  the  shallower  one  is  forming  the  com- 
mencement of  the  second,  and  when,  on  the 
completion  of  the  first  cut,  the  deep  saw  is 
put  into  the  second  cut  to  complete  it,  the 
-shallower  oneimmechately  commences  a  third 
I  The  cuts  thus  formed  are  subsequently  en- 
'.  larged  and  rendered  smoother  by  means  of  a 
vvery  thin  wedge-shaped  file,  which  also  points 
tthe  teeth.    Though  this  method  of  comb-cut- 
tting  is  still  practised,  a  much  quicker  mode  of 
rpeiforming  the  same  operations  by  means  of 
I' circular  saws  and  revohdng  cutters  for  point- 
iiing  the  teeth  has  been  long  in  use. 

By  the  above  described  modes  of  comb  -cut- 
tting  all  the  material  of  the  interstices  between 
lithe  teeth  is  lost  or  destroyed,  but  by  the  ope- 
r  ration  known  as  the  parting  of  combs  such 
loss  or  waste  of  material  maybe  avoided  in 
lithe  manufacture  of  combs  of  tortoiseshell, 
!  horn,  or  any  tough  material.  Two  combs  are 
'  by  this  process,  made  out  of  one  piece,  the 
i.teeth  of  one  being  cut,  by  the  pressure  of 
•  chisel-like  instruments,  out  of  the  interstices 
of  the  other. 

An  American  patent  was  taken  out  in  1830, 
by  Mr.  Ives  of  Connecticut,  for  making  mc- 
;  tallic  combs  by  the  following  method.  A  strip 
of  sheet  metal  is  prepared,  of  a  width  equal  to 
ilthat  of  the  intended  comb,  and  of  a  thickness 
equal  to  that  of  the  intended  teeth.  The  piece 
■  of  metal  is  bent  or  plaited  in  a  zig-zag  man- 
i:iier  crosswise  :  the  bends  being  of  siu;li  width 
"'Only  as  shall  adapt  them  to  the  forming  of  a 
"Single  tooth.    The  bending  is  eflected  by  a 
sort  of  crimping  rollers;  and  these  plaits  or 


bent  portions  are  placed  up  together,  being 
kept  separated  by  a  distance  equal  to  the  in° 
terval  between  the  teeth  of  the  intended  comb. 
Eibs  are  soldered  to  make  the  back  of  the 
comb  ;  and  the  two  surfaces  are  smoothed  or 
cut  away,  so  as  to  separate  the  several  plaits, 
and  make  each  one  stand  singly  as  a  tooth  of 
the  comb. 

COMBINATION  LAWS.     These  laws, 
which  were  an  object  of  much  solicitude  to 
manufacturers  and  artizans,  were  repealed  in 
1824.    Till  then  any  combination  of  any  two 
or  more  masters,  or  any  two  or  more  workmen, 
to  lower  or  raise  wages,  or  to  increase  or  di- 
minish the  number  of  liours  of  work,  or  quan- 
tity of  work  to  be  done,  was  punishable  at 
common  law  as  a  misdemeanour  ,•  and  there 
were  also  thirty-five  statutes  in  existence, 
most  of  them  applying  to  particular  trades, 
prohibiting  combinations  of  workmen  against 
masters.    The  act  passed  in  1824  repealed 
all  the  statute  and  common  law  against  com- 
binations of  masters  and  of  workmen,  provided 
a  stunmary  mode  of  conviction,  and  a  punish- 
ment not  exceeding  two  months'  imprison- 
ment, for  violent  interference  with  workmen 
or  masters,  and  for  combinations  for  violent 
interference  ;  and  it  contained  a  proviso,  with 
regard   to   combinations  for  violent  inter- 
ference, that  no  law  in  force  with  regard 
to  them  should  be  altered  or  afi'ected  by 
the  act.    But,  all  the  common  law  against 
combinations  bemg  repealed  by  the  act,  this 
proviso  was  considered  as  of  no  force ;  and 
the  act  also  went  beyond  the  intentions  of  the 
framers  in  legahsing  combinations  unattended 
with  violence  for  the  purpose  of  conti-oUing 
masters  in  the  mode  of  carrying  on  their 
trades  and  manufactures,  as  well  as  peaceable 
combinations  to  prociu-e  advance  of  wages  or 
reduction  of  hours  of  work. 

Immediately  after  the  passing  of  this  act  a 
number  ot  widely-organised  and  formidable 
combinations  arose  in  various  trades  and  ma- 
nufactures for  the  purpose  of  controlling  the 
masters  as  to  the  way  in  which  they  should 
conduct  their  business;  and  the  extent  to 
which  the  act  had  repealed  the  common  law 
being  doubtful,  and  the  act  having  clearly 
gone  beyond  tlio  resolutions  on  which  it  was 
grounded  in  legahsing  combinations,  the  act 
of  1825  was  passed,  which  is  the  act  now  in 
force  relative  to  combinations.  It  relieved 
from  all  prosecution  and  punishment  persons 
meeting  solely  to  consult  upon  rate  of  wages 
or  ]iours  of  work,  or  entering  into  any  agree- 
ment, verbal  or  written,  on  these  points.  And 
It  provulod  a  punishment  of  not  more  than 
three  months'  imprisonment,  with  or  without 
hard  labour,  for  any  onn  using  violence  or 
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tlireats  to  make  a  workman  leave  liis  hmng, 
or  retuni  work  unfinished,  or  refuse  to  accept 
work,  or  belong  to  any  club,  or  contribute  to 
any  common  fund,  or  pay  any  fine  for  not  be- 
longing to  a  club,  or  contributing  to  a  common 
fund,  or  refusing  to  conform  to  any  rules 
made  for  advance  of  wages  or  lessemng  ot 
tbe  hours  of  work,  or  regulations  of  the  mode 
of  carrying  on  any  business,  and  for  any  one 
using  violence  to  make  any  master  alter  his 
mode  of  carrying  on  his  business.  By  this  act 
therefore,  combinations  of  masters  and  work- 
men to  settle  as  to  rate  of  wages  and  hours  of 
labour  are  made  legal :  but  the  common  law 
remains  as  it  was  as  to  combinations  for  other- 
wise controlhng  masters.     This  enactment 
does  not  necessarily  interfere  with  plans  for 
joint  enterprises  among  workmen.  [Co-Ope- 

x^ATivE  Systems.]  _     ,  ■  ,  i,  xi 

COMBUSTION,  a  process  m  which  botn 
liaiitand  heat  are  emitted  by  chemical  agency. 
When  a  piece  of  charcoal  is  ignited  and  put 
into  oxygen  gas,  combustion  commences  and 
continues  with  increasing  brilliancy  until  the 
charcoal  disappears,  or  the  oxygen  has  under- 
Kone  a  change  which  renders  it  iucapable  ot 
further  action  as  a  supporter  of  combustion. 
This  is  an  example  in  which  a  gas  (carbonic 
acid)  is  the  result  of  the  combustion  ;  but  in 
other  examples,  such  as  burning  iron  m  oxy- 
gen gas,  a  sohd  oxide  is  produced.  IgniUon 
differs  from  combustion  in  this,  that  the  heated 
body  gives  out  light  and  heat  ^vithout  under- 
going decomposition.    In  all  common  cases 
of  combustion,  the  heat  which  is  generated  by 
it  is  accompanied  by  flame,  but  not  necessarily 
so     Some  idea  of  the  difference  may  be 
formed  by  observing  the  circumstances  under 
which  bituminous  coal  and  anthracite  bui-n ; 
the  former  burns  with  flame,  and  the  latter 

with  scarcely  any.  .  .    ,  i 

COMPASS,  AZIMUTH.    This  msta-ument 
used  by  astronomers  and  by  surveyors,  is  a 
compass  with  a  telescope,  or  mth  plain  sights 
generally  vertical  wires)  attached  to  it  m  sue 
imanner  as  to  be  moveable  round  a  vertica 
axis  independently  of  the  needle  or  of  the 
IZ  to  which  the  needle  is  affixed   A  pointer 
shows  the  angle  which  the  P0«^  ^^'l  f 
telescope,  or  sights,  marks  out  on  the  caid, 
that  s.'lL  heaHn,  of  the  object  towardswhich 
ihe  sights  are  directed.    This  angle  is  the 
true  azimuth  of  the  object. 

roJlPASS.THE  MARINER'S.  This  in- 
vahiable  instr'ument  is  a  cyhndrical  box  gene 
j-ally  of  brass,  in  the  centre  of  which  is  fixed 
vertically  a  steel  pin  terminating  ni  a  fine  co- 
ol^ohit  and  on  this  is  accurately  balanced 
meal  PO>"t.  ^"^  °  ^  ^  ,i,<,,,iar  cai-d  to  the 
iSTofZS:^^^  a  needle  is  attached 


THE  MARINER'S  COMPASS.  648 

in  tbe  direction  of  a  diameter.  In  the  centre 
of  the  needle  is  usually  inserted  a  piece  of 
agate  in  the  lower  part  of  which  is  sunk  a  co- 
nical hole  to  receive  the  point  of  the  pin ;  and 
the  needle  with  the  card  is  supported  on  that 
point  so  as  to  traverse  freely  in  a  horizontal 
position.  The  rim  of  the  compass-box,  or  the 
circumference  of  the  card,  is  divided  into 
thirty-two  equal  parts  called  points,  which  have 
symmetrical  designations  on  opposite  sides  uf 
each  of  the  four  cardinal  points  as  tliey  are 
called,  namely,  the  north,  the  east,  the  south, 
and  the  west.  In  some  compasses  the  points 
are  subdivided  into  quarters  of  II J  degrees 
each,  and  sometimes  into  single  degrees. 

When  the  needle  is  attached  to  a  card,  the 
north  point  on  the  card  is  directly  over  the 
northern  extremity  or  pole  of  the  needle.  To 
insure  the  horizontality  of  the  compass-card 
the  cyhndrical  box  in  which  it  is  enclosed  is 
supported  in  a  lioop  at  opposite  points  by  pms 
projecting  from  it,  so  as  to  aUow  the  box  to 
revolve  inside  the  hoop.    This  hoop  is  sup- 
ported in  the  same  manner  on  pivots,  the  hue 
I  of  which  is  at  right  angles  to  the  first  pivots  ; 
so  that,  between  the  rotation  of  the  compass - 
box  in  the  hoop  and  the  hoop  itself,  the  former 
can  always  find  its  position  of  equihbrmm, 
which  is  the  horizontal  position.    The  small 
oscillations  of  the  apparatus  are  immediately 
destroyed  by  the  friction.    The  appai-atus  is 
then  said  to  be  supported  on  gimbles,  or  gun- 

The  Mariner's  Compass  still  remains,  m 
principle,  what  it  has  been  for  ages  ;  but  there 
have  not  been  wanting  attempts  to  improve  it 
in  minor  details.    Mr.  Da^'id  Napier  included 
in  his  patent  of  1848  a  kind  of  compass-box 
haTOig  an  analogous  movement  to  that  ot  his 
barometer  [Baho^ieter].    There  is  ordina^ 
clock-work  machinery  placed  at  the  bottom  of 
the  compass-box.    Connected  mth  this  are  a 
lever  and  aprieker,  which  rise  and  foil  at  cer- 
tain i-e-rular  intervals  of  time.    Within  the 
^ipi-box  is  placed  a  ruled  circular  piece  of 
paper  containing  24  concentric  circles  and 
number  of  radiating  lines  corresponding  - 
H  e  noints  of  the  compass  in  a  compass  caul. 
XCdcal  pricker  is  made  to  ti-avel  over  the 
Lface  of  the  paper  from  the  inner  concen- 
tric circle  to  the  outer  one,  and  m  a  line  pa- 
rallel yvith  the  keel  of  the  vessel,  once  in  ~4 
hours.    The  pricker  punctures  the  paper  at 
certain  regular  intervals  of  time  ;  while  the 
;"Jer  follows  tbe  movements  of  the  magne^ 
and  compass  card  ;  the  consequence  of  which 
hat  the  direction  of  the  b^uVs  coiirse^nU 
be  indicated  by  the  punctures  on  ^^^^'  f  ^^f 

lines,  while  the  hours  of  f  ^^^l^.d  by 
gpond  to  these  du-ections  will  be  maakea  oy 
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the  punctm-es  on  the  concentnc  circles.  A 
uew  paper  has  to  be  used  every  day:  each 
paper  being  a  record  of  one  day's  proceedings. 

The  Admiralty  have  recently  bestowed  a 
good  deal  of  attention  on  the  stoi-m  compasses 
of  Mr.  Walker,  wliich  ai'e  becoming  extensively 
used  in  the  navy.  During  a  storm  the  ordi- 
nary compasses  are  liable  to  great  derange- 
ment by  the  -sdolent  commotion;  and  Mr. 
Walker  has  sought  to  devise  such  an  adjust- 
ment of  the  apparatus  as  wll  bring  this  evil 
to  a  minimum. 

COMPASSES.  There  are  many  varieties 
of  these  useful  instruments.  The  Oommon 
Compasses,  or  Dividers,  are  simply  two  pointed 
legs  on  a  common  pivot,  for  transferring  dis- 
tances. For  drawing  a  circle  the  lower  end  of 
one  of  the  legs  is  removed,  and  its  place  sup- 
plied by  a  holder  for  a  pencil,  or  by  a  steel 
pen.  In  the  Hair  Compasses,  one  of  the  legs 
lias  a  part  attached  to  the  upper  part  by  a 
spring,  so  that  by  means  of  a  screw  a  very 
small  motion  may  be  given  to  the  lower  end  ; 
tlie  instrument  is  convenient  for  very  accurate 
di\iding,  but  must  be  used  with  care.  Triaii- 
r/iilar  Compasses  have  three  legs  and  two  pivots, 
so  that  the  three  points  of  a  triangle  can  be 
at  once  transferred  ;  the  instrument  is  useful 
only  in  rough  work,  as  it  is  difficult  to  handle. 
Proporlional  Compasses  consist  of  two  dividing 
compasses  with  a  common  pivot,  which,  when 
open,  present  vertically  opposite  angles  ;  con- 
sequently, the  intei-vals  between  the  points  of 
one  and  the  other  are  in  the  same  proportion 
as  the  legs  of  one  to  the  legs  of  the  other. 
The  pivot  is  a  clamping  screw,  which  can  be 
transferred  along  tlie  interval  between  the 
pairs  of  points ;  and  a  scale  points  out  how  to 
adjust  the  instrument  to  alter  any  line,  or  sur- 
face, or  solid,  in  a  given  proportion.  These 
compasses  sometimes  have  an  apparatus  for 
slight  adjustment.  Beam  Compasses  consist 
of  a  cylindrical  bar,  perpendicular  to  which, 
with  clamping  screws,  slide  a  point  and  a  pen- 
cil. The  use  of  it  is  to  describe  large  circles, 
or  measure  large  distances,  the  common  com- 
passes being  very  liable  to  slip  when  opened  very 
wide.    It  is  a  very  safe  and  sure  construction. 

A  machine  used  as  a  substitute  for  com- 
passes, in  describing  a  curve  passing  through 
three  or  more  points  nearly  in  a  straight  line 
is  made  as  follows  : — An  elastic  rod  of  metal 
is  furnished  with  a  rigid  bar  on  which  it  can 
be  drawn  up  by  screws,  so  that  the  rod  shall 
form  an  arc,  the  chord  of  which  is  a  part  of 
the  bar.  This  may  be  adjusted  so  as  to  pass 
through  the  given  points  when  the  curve  is  to 
bo  traced  along  the  front  of  the  rod.  This  is 
sometimes  called  a  Shipwrights'  Bow. 
COMPOSING  MACHINES.    In  ordinary 


typography  [Pbinting]  the  types  are  collected 
one  by  one,  by  the  fingers  of  the  compositor, 
from  little  cells  or  compartments,  and  ar- 
ranged in  the  proper  order  for  printing.  About 
ten  years  ago  however  two  very  ingenious  at- 
tempts were  made,  by  Messrs.  Young  and  Del- 
cambre  in  one  case,  and  by  Captain  Eosenberg 
in  the  other,  to  perform  this  work  by  the  aid 
of  a  machine. 

Messrs.  Young  and  Delcambre's  first  com- 
posing machine  was  patented  in  1840 ;  but  by 
the  year  1842  considerable  improvements  had 
been  introduced  in  its  mechanism.  Considered 
in  its  latest  form,  it  does  not  set  up  types  in 
a  state  fit  for  printing  from  ;  but  it  is  intended 
so  to  facihtate  the  process  of  composition  as 
to  enable  that  to  be  done  by  females  and  chil- 
dren which  now  requires  the  services  of  highly 
paid  men,  and  to  do  the  work  more  quickly. 

The  mechanism  for  carrying  out  this  in- 
tended object  may  be  described  as  follows. 
The  general  appeai-ance  of  the  machine  some- 
what resembles  that  of  a  cottage  piano  fortO; 
without  its  case.  There  is  a  row  of  keys  which 
are  played  upon  by  the  fingers  of  the  compo- 
sitor, who  is  seated  in  front  of  the  machine. 
There  is  one  key  to  each  letter,  stop,  numeral, 
space,  &c.,  required  in  printing ;  so  that  the 
number  of  keys  must  be  veiy  considerable. 
Each  key  is  marked  with  its  particular  letter 
or  other  type,  and  each  type  is  placed  in  a  re- 
ceptacle containing  many  duphcates  of  that 
character.  These  receptacles  ai-e  all  filled  with 
types  by  boys ;  and  one  compositor  can  use 
tlie  types  as  fast  as  two  boys  can  supply  them. 
The  compositor  seats  himself  in  front  of  the 
instrument,  vnth  the  author's  MS.  placed  he- 
fore  him.    We  wUl  suppose  the  first  word  to 
be  The.    He  places  his  finger  on  the  key 
marked  with  a  capital  T ;  the  key  moves  an 
upright  steel  lever,  the  upper  end  of  which 
pushes  a  type  out  of  its  receptacle  or  channel; 
this  type  is  a  T,  which  slides  down  an  incHned 
plane,  in  a  little  hollow  or  groove,  until  it 
reaches  a  sort  of  spout  at  the  bottom  ;  thence 
it  passes  to  the  justifying-box,  where  the  auto- 
matic action  of  the  machine  terminates.  Here 
another  compositor  takes  up  tlie  type  and  ar- 
ranges it  in  tlie  composing  stick,  as  in  ordinaiy 
printing.    While  the  T  has  been  thus  ti-avel- 
ling  downwards,  the  h  and  the  e  liave  been 
mado  to  follow,  and  are  treated  exactly  in  tlie 
same  way ;  and  so  on  throughout  the  MS. 
The  number  of  jiersons  required  to  work  the 
machine  is  five ;  viz.  two  to  distribute  the  typo 
used  in  previous  printing  and  to  supply  the 
types  to  the  receptacles,  one  to  play  the  Iccys, 
one  to  work  an  excentric  wheel  wliich  forces 
the  arranged  types  into  the  justifying-box,  and 
one  to  justify  or  place  the  types  in.  the  com- 
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posing  stick.  Two  of  thu  persons  are  females, 
and  three  boys  ;  and  these  five  are  said  by  the 
inventor  to  be  able,  after  six  months  practice, 
to  compose  and  distribute  6000  types  in  an 
hour ;  1,500  per  hour  being  an  ordmary  com- 
positor's work,  including  corrections. 

It  is  singular  that  two  machines  were  in 
progress  for  the  same  object  about  the  same 
time.  EosenbCTg'3  Type  Composing  Machine 
was  patented' in  1841,  shortly  after  the  first 
patent  of  Messrs.  Young  and  Delcambre.  The 
two  machines  beai"  a  strong  general  hkeness  ; 
but  there  are  sufficient  points  of  difference  to 
mark  the  ingenuity  which  has  been  shewn  in 
each.  Eosenberg's  Machine  is  rather  more 
compact  of  the  two,  and  effects  more  by  auto- 
matic means— requiring  the  aid  of  fewer  per- 
sons. In  Captain  Eosenberg's  own  statement 
of  the  capabilities  of  his  machine,  he  claims 
for  it  the  the  power  of  composing  10,800  types 
in  an  horn- ;  of  requmng  only  three  persons 
instead  of  five ;  and  of  distributing  the  type 
as  well  as  composing  it,  instead  of  composing 
only  as  in  Young  and  Delcambre's  machine.  _ 

The  compositor,  pressmg  on  the  keys  in 
succession,  forces  down  the  several  types  from 
a  series  of  vertical  racks  in  which  they  had 
been  i^laced.  The  tj^es  ai-range  themselves 
in  proper  order  upon  an  endless  belt  or  chain, 
which  is  constantly  passing  through  the  mid- 
dle of  the  machine  from  right  to  left.  The 
types  travel  along  this  endless  band  tiU  they 
come  to  a  receiver,  where  they  rank  themselves 
closely  side  by  side  until  enough  are  so  ar- 
ranged to  form  one  line  of  the  book  to  be 
printed.  The  compositor  is  warned  by  the 
strildng  of  a  little  bell  that  the  line  is  full ; 
and  by  turning  a  handle  close  to  him,  he  re- 
moves the  finished  line  from  its  place,  and 
leaves  room  for  the  next  Une.  An  assistant 
compositor  then  takes  up  the  finished  line,  in 
a  small  apparatus  into  which  it  falls,  reads  it, 
corrects  any  mistakes,  and  places  it  in  the 
page  of  type  ready  for  printing.  All  the  leads 
for  '  spacing  '  the  type  are  apphed  by  hand  by 
this  assistant  compositor.  The  arrangement 
of  the  types  in  their  original  receptacles  is  so 
peculiar,  that  the  compositor  can  sometimes 
compose  or  bring  down  four  or  five  types  at 
one  time,  by  pressing  four  or  five  keys  at  once, 
as  a  pianoforte  player  can  do.  This  may  be 
done  whenever  the  letters  of  a  word  succeed 
each  other  in  the  order  which  they  follow  m 
the  alphabet.  For  instance,  in  the  word  adopt 
each  letter  has  a  later  alphabetical  rank  than 
the  one  which  precedes  it ;  so  that  if  the  five 
con-esponding  keys  be  pressed  down  at  one 
time,  the  five  types  will  be  found  ranged  in 
their  proper  order  on  the  endless  band  :  it  is 
true  that  they  will  bo  unequally  distant  apart ; 


but  they  all  become  pressed  together  closely 
at  a  later  stage  of  the  operations.  The  word 
accenliialion  is  given  as  an  example  wherein 
three  jiressm-es  on  the  keys  will  sufiice  instead 
of  twelve;  thus,  accentu — at — ton, in  which  each 
of  the  three  groups  consists  of  letters  which 
take  rank  in  then-  proper  alphabetical  order. 

The  Distributing  Machine  is  quite  detached 
from  the  Composing  Machine.  When  the 
printing  is  completed,  a  fine  of  type  is  lowered 
from  the  galley  [Puinting]  into  a  sort  of  tra- 
velling carriage,  by  means  of  a  shder  witli  a 
handle.  The  distributor  reads  over  the  hue, 
and  puts  his  finger  successively  on  a  row  of 
keys,  each  key  corresponding  to  a  pailicidar 
letter ;  the  key  is  raised  by  the  touch,  and  he 
moves  the  carriage  sideways  until  it  is  stopped 
by  the  key  which  has  been  thus  raised.  The 
type  contained  in  the  carriage  is  by  this  move- 
ment forced  out  of  the  line  in  which  it  had 
preriously  held  a  place,  and  faUing  down 
through  a  recess,  it  is  deposited  in  a  small  re- 
ceptacle. By  the  tune  the  whole  hue  has  been 
thus  distributed,  by  touching  the  keys  as  many 
times  as  there  ai-e  tj^cs  in  the  line,  all  the  n's 
are  found  in  one  receptacle,  all  the  V&  in  an- 
other, and  so  on.  By  means  of  a  '  feeding- 
stick,'  200  or  300  of  these  types  of  one  letter 
maybe  lifted  up  and  transferred  from  the  dis- 
tributing machine  to  the  composing  machine, 
ready  to  be  used  over  again. 

There  is  considerable  mechanical  beauty  in 
these  two  machines,  especially  Eosenberg's ; 
and  the  leading  prmters  would  certainly  by 
this  tune  have  adopted  them  liad  the  state- 
ments of  the  respective  patentees  been  borne 
out.  It  seems  however  now  fully  decided  that 
a  book  cannot  be  printed  so  quickly  or  cheaply 
by  the  aid  of  these  machines  as  by  the  ordi- 
nary means. 

CONCAYE  and  CON^T^X.  Actirve  or  sur- 
face is  concave  on  the  side  on  which  straight 
lines  drawn  from  point  to  point  in  it  fall  be- 
tween the  curve  or  smface  and  the  spectator ; 
that  side  is  convex  on  wliich  the  curve  or  siu-- 
face  falls  between  such  Hues  and  the  spectator. 
A  surface  may  be  either  entirely  concave,  as 
the  inside  of  a  sphere,  or  entirely  convex,  as 
the  outside;  or  concave  in  some  direclions  and 
convex  in  others,  as  the  surface  of  a  dice  box. 

CONCENTEIC,  means  haAing  the  same 
centre ;  thus  concentric  circles  are  those  de- 
scribed about  the  same  point. 

CONCEETI'NA,  a  musical  instrument  re- 
cently invented  by  Professor  Wheatstone,  the 
principle  of  which  is  exphiined  under  the  word 
AcooRDioN.  One  variety  is  called  the  Double- 
Action  Concertina,  because  two  springs  ni-o 
given  to  each  note,  in  order  that  the  same 
sound  may  be  produced  whether  the  bellows 
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be  pressed  in  or  drara  out.  The  Single  Ac- 
tion Concertina  has  but  one  spring  or  tongue 
for  each  note,  yielding  a  sound  only  when  the 
bellows  are  moved  inwards ;  that  is,  pressed. 
There  are  U-eble,  tenor,  and  base  concertinas, 
embracing  different  portions  of  the  musical 
scale.  The  concertina  is  fai-  more  complete 
as  an  instnunent  than  the  accordion. 

CONCRETE.  This  name  is  given  to  a  veiy 
useful  kind  of  cement  or  rather  rough  earth, 
largely  used  'm  the  foundation  of  buildings. 
It  usually  consists  of  crushed  pebbles,  rough 
sand,  and  lime.    The  Palace  of  Industry  af- 
fords an  example  of  the  useful  application  of 
I  concrete,  as  a  means  of  presei-ving  wood  and 
i  iron  from  damp.    The  columns  and  the  floor- 
i  ing  joists  are  shielded  from  the  damp  soil  by 
1  layers  of  concrete. 

CONDENSER,  is  the  general  name  for  a 

•  vessel  employed  to  facilitate  the  liquefaction 
I  of  aqueous  or  spirituous  vapours,  by  exposing 
:  them  to  the  cooling  effect  of  a  current  of  wa- 
:  ter,  which  maybe  either  injected  immediately 

•  upon  or  among  the  vapour,  or,  where  it  is  re- 
I  quired  to  keep  the  condensing  water  and  the 
■  product  of  condensation  distinct,  separated 
:  from  the  vapour  by  a  thin  partition  of  metal. 
:  In  the  latter  case,  copper  is  the  metal  most 
;  generally  employed,  on  account  of  the  rapidity 

■mth  which  it  conducts  heat,  and  the  faciUty 
■with  which  it  may  be  fashioned  into  thin  sheets 
adapted  for  the  purpose.  Mr.  Siemens  de- 
scribed before  the  Society  of  Arts  in  1850  a 
remarkable  condenser,  so  contrived  as  to  save 
or  render  available  the  heat  developed  during 
the  process  of  condensation.  [Brewing  ; 
Distillation  ;  Steam  Engine  ;  Steam  Ves- 
sel.] 

CONDIMENTS  are  substances  taken  with 
food,  either  to  impart  flavour  or  to  promote 
digestion  :  such  as  salt,  vinegar,  lemon-juice, 
aromatic  herbs,  oil,  butter,  sugar,  honey,  and 
sauces. 

CONE.  The  following  measurements  re- 
lating to  the  cone  are  often  useful.  The  sur- 
face of  a  cone  is  one  half  the  circumference  of 
its  base  multiplied  by  the  distance  from  the 
vertex  to  the  circumference  of  the  base  (called 
the  slant  side).  The  solidity  of  a  cone  is  one- 
third  of  the  product  of  the  area  of  the  base 
and  the  perpendicular  distance  of  the  vertex 
from  the  axis. 

CONFECTIONS,  called  also  Conserves  and 
JSlctiKaries,  are  formed  of  fresh,  generally  suc- 

'  culent,  vegetable  substances,  in  a  few  instances 
with  prepared  chalk,  as  in  the  aromatic  con- 

I  fection,  preserved  bymeans  of  sugar  or  honey. 
These  were  formerly  much  more  numerous 

1  than  at  present. 

When  astringent  substances,  such  as  roses, 
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are  to  bo  pounded,  this  ju-ocess  must  be  con- 
ducted in  marble,  not  iron,  mortars.  The  con- 
serves should  be  put  into  several  small  pots, 
rather  than  one  large  pot,  which  should  be 
glazed  with  salt,  as  in  Bristol  ware,  not  lead. 
They  should  then  be  well  closed,  and  kept  in 
a  dry  cool  place.  Patent  jars,  of  a  very  useful 
land,  are  now  manufactured  for  this  purpose. 

There  are  more  than  twenty  varieties  of  con- 
fections, whose  names  find  place  in  books  of 
receipts. 

CONGELATION.  [Feeezing  Mixtuees.] 
CONGLETON.  At  one  period  the  chief 
manufactures  of  Congleton  were  gloves,  and 
tagged-leather  laces  called  Congleton  points  ; 
but  for  nearly  a  century  the  silk  manufactm-e 
lias  been  the  principal  occupation  of  the  inha- 
bitants of  the  town.  A  number  of  mills  for 
the  manufacture  of  silk  (chiefly  black  silk), 
for  silk  throwing,  silk  spinning,  &c.,  are  situ- 
ated in  Congleton  and  its  immediate  vicinity. 
The  making  of  silk  ribbons  has  of  late  years 
grown  into  an  important  branch  of  industry,  in 
which  females  as  well  as  males  find  employ- 
ment. In  the  neighbourhood  are  several  ex- 
tensive coal  mines.  The  Congleton  viaduct 
of  the  North  Staffordshke  Railway,  about 
half  a  mile  from  the  station,  is  a  fine  work  of 
ten  arches.  It  is  constructed  of  blue  brick 
with  stone  bastions  and  stone  parapet.  The 
arches  are  50  feet  in  span.  The  height  from 
the  bed  of  the  stream  to  the  rails  is  114  feet; 
the  length  of  the  Adaduct,  exclusive  of  the  em- 
bankments, is  231  feet. 

CONGREVE  LIGHTS.  [Matches.] 
CONGREVE  ROCKETS.  [Rockets.] 
CONIA,  is  an  alkali  obtained  from  hem- 
lock (Conium  maculatum) .  It  is  procured 
from  the  seeds  or  fresh  leaves  of  the  j)lant  by 
distillation  with  water  holding  some  potash  in 
solution.  It  has  the  appearance  of  a  colour- 
less volatile  oil,  and  is  lighter  than  water,  its 
specific  gravity  being  0.80.  Its  odom-  is  pow- 
erful, diflusible,  and  repulsive,  somewhat  like 
that  of  hemlock  itself.  It  is  intensely  acrid 
to  the  taste,  and  is  strongly  alkaline.  By  ex- 
posure to  the  air  it  quickly  becomes  of  a  dark 
colour,  and  spontaneously  decomposes  with 
the  evolution  of  ammonia. 

Conia  is  an  awfully  rapid  poison;  but  when 
greatly  diluted  it  is  used  in  medicine. 

CONNAUGHT.  This,  the  north-western 
province  of  Ireland,  is  almost  shut  out  from 
industrial  connection  with  England.  It  is 
very  poor,  and  the  potato  failure  of  1847  ren- 
dered it  still  poorer.  There  have  been  lately, 
however,  numerous  projects  formed  for  the 
improvement  of  this  province,  and  the  deve- 
lopment of  its  great  resources.  Of  these  the 
chief  is  the  extension,  now  in  progress,  of  tho 
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Great  Midland  Railway  from  Mullingar  by 
Atlilone  to  Galway.  Another  is  the  establish- 
ment of  a  packet  station  for  the  conveyance 
of  the  mails  from  that  port  to  Halifax.  The 
Viceroy  steam-ship  was  placed  on  the  station 
in  1850,  but  was  not  of  sufficient  dimensions 
to  perform  the  voyage  witli  the  requisite  speed ; 
and  hanng  been  wreclced  on  the  return  pas- 
sage from  New  York  to  Halifax,  has  not  as 
yet  been  replaced.  The  merchants  of  Galway 
are  at  the  present  time  strenuously  endeavom-- 
ing  to  have  that  port  selected  as  a  mail- packet 
station.  The  improvement  of  the  navigation 
of  the  Shannon  has  given  a  continuous  line  of 
water  carriage  along  the  eastern  boundary  oi 
the  province.  It  has  also  been  in  contempla- 
tion to  connect  the  lakes  of  Galway  and  Mayo, 
so  as  to  form  a  line  of  navigation  from  Gal- 
way to  KiUala,  through  Loughs  Corrib,  Mask, 
Carra,  Castlebar,  Cullin,  Conn,  and  the  river 
Moy  to  Ballina,  a  distance  of  80  miles,  tlirough 
a  district  susceptible  of  immense  improvement. 
To  connect  these  lakes  it  would  require  a 
series  of  cuts  only  17  miles  in  length. 

Perhaps  the  most  useful  of  the  various 
efforts  made  for  the  improvement  of  Connaught 
has  been  the  mtroduction  or  revival  of  the 
culture  of  flax.  The  quantity  grown  m  1847 
was  10,866  cwt.  and  the  cultivation  of  flax 
crops  is  since  then  much  increased.  The 
system  of  farming  has  been  greatly  improved 
in  these  districts  which  have  passed  through 
the  transition  attendant  on  the  recent  change 
of  proprietary  and  occupants. 

CONSERVE.  A  conserve  differs  from  a 
confection  in  having  a  more  definite  relation 
to  some  particular  vegetable  substance.  AU 
conserves  are  pasty  mixtures  of  sugar  with 
some  recent  or  fresh  vegetable,  whether  fruit, 
flowers,  or  leaves.    Theii-  number  is  consider- 

^^CONSERVATORY,  properly  so  called,  is  a 
building  heated  by  artificial  means,  having  its 
whole  southern  part  closed  by  large  glazed 
sashes,  which  may  be  opened  or  shut  at 
pleasiu-e.  Its  floor  is  generally  of  stone,  and 
a  part  of  it  is  occupied  by  a  stage  on  which 
plints  in  pots  can  be  placed.  Plants  wlien 
in  a  gromng  state  require  an  abundant  supply 
of  li^ht:  a  conservatory  is  ill  calculated,  on 
account  of  its  soUd  roof  and  sides  for  the  ad- 
mission of  light,  and  consequently  a  consei- 
Xy  is  not  'suitable  for  plants  in  a  growing 
Tate  ;  but  plants  when  toi-pid,  as  m  the  ^nntel 
eason,  require  a  very  moderate  .n^v}^'  of 
iTght  ^"^^  ^  conservatoiT  is  sufficiently 
calculated  to  admit. 

A  house  of  this  kind  is  best  suited  for  gar 
/lens  of  considerable  extent,  where  a  large 
number  of  plants  is  reqtured  durmg  the  sum- 


mer  for  the  ornament  of  the  flower  garden 
and  shrubbery.  Under  such  circumstances 
the  erection  of  conservatories  is  the  cheapest, 
the  most  efficient,  and  the  most  ornamental 
mode  of  presernng  in  a  healthy  state  during 
winter  not  only  oranges,  myrtles,  and  similar 
plants,  but  in  general  all  the  species  which 
are  natives  of  countries  that,  without  expe- 
riencing severe  frost,  are  cold  enough  during 
winter  to  suspend  the  vital  energies  of  vege- 
tation. 

A  most  important  change  has  recently  been 
introduced  by  Mr.  Paxton  in  the  principle  of 
construction  in  conservatories,  by  the  substi- 
tution of  iron  and  glass  for  brickwork.  Tlie 
Duke  of  Devonshu-e's  magnificent  conseiwa- 
toiy  at  Chatsworth,  planned  by  Mr.  Paxton, 
is  composed  entu'ely  of  iron  and  glass.  The 
length  is  nearly  300  feet,  the  ^\idth  150,  and 
the  height  70.  It  covers  nearly  an  acre  of 
ground,  and  has  a  caii-iage  diive  through  it. 
The  tubes  for  the  hot  water  which  regulate 
the  temperatiu-e  are  six  miles  in  length.  A 
light  but  beautiful  gallery  extends  round  the 
upper  part  of  the  interior  of  the  building ; 
while  around  the  foundation  is  a  tunnel,  which 
gives  access  to  the  stoves  and  pipes. 

The  new  Palm  House  in  Kew  Gardens  is 
another  beautiful  example  of  the  same  kind 
of  construction.  It  is  362  feet  long,  100  feet 
wide  by  66  high  at  the  centre,  and  50  feet 
^ide  by  30  high  at  the  -(vings  or  ends.  The 
curves  which  the  glassy  siu-face  is  made  to 
assume  ai-e  exceedingly  graceful.  A  gallery 
runs  round  the  lofty  central  portion,  which  is 
reached  by  an  elegant  iron  spu-al  staircase. 
The  glass  employed  has  had  a  pale  yellowish 
green  tint  impai-ted  to  it,  to  temper  the  heat 
of  the  solar  rays.  The  sti-uctiu-e  is  heated 
from  beneath  by  stoves,  the  chimney  of  which, 
made  somewhat  ornamental,  is  at  a  consider- 
able distance. 

That  triumph  of  constructive  skill,  tlie 
Palace  of  IndusU-y  in  Hyde  Park,  was  sug- 
gested by  Mr.  Paxton  on  the  strength  of  the 
experience  which  his  couservatoiy-buildmg 
has  afforded  him  ;  and  Messrs  Fox  and  Hen- 
derson  have  worked  out  the  idea  vntli  mastedj 
results.  This  palace  vdM  be  described  in 
another  part  of  the  present  work. 

CONST  \NTINOPLE.  This  capital  of  the 
once  great  Tiu-kish  Empire  is  commercial 
rather  than  manufacturing.  The  harbour 
formed  by  the  strait  called  the  Golden  horn 
is  deep,  commodious,  well  sheltered,  and  ca- 
pable of  containing  above  1000  large  shi,^, 
which  may  load  and  unload  alongside  the 
mmys.  The  number  of  vessels  that  enter 
ycariy  is  from  5000  to  6000;  and  the  dcpar- 
Uire   about  the  same.   About  2000  tons  of 
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coflee,  1,200,000  lbs.  of  sugoi-,  300,000  lbs.  of 
spices,  2000  puncheons  of  rum,  and  very  large 
quantities  of  cheap  cottons,  oi-e  annually  im- 
ported. Other  ai'ticles  of  import  are  dye- 
stufi's,  woollens,  cotton-twist,  cutlery,  coals, 
iron,  furnitm-e,  nails,  butter,  cheese,  flour, 
paper,  glass,  watches,  jewelleiy,  &c.  The 
exports  ai-e  wool,  silk,  opium,  otto  of  roses, 
wax,  hides,  bullion,  diamonds,  goat's  haii-  and 
skins,  valonia,  box-wood,  mohau',  yam,  ifec. 
Steamboats  ply  regulai-ly  to  Trieste,  SmjTna, 
Odessa,  the  Danube,  and  Trebisond,  under 
the  management  of  an  Austrian  company; 
and  to  Malta,  Gibraltar',  and  Southampton, 
under  the  Peninsiilar  and  Oriental  company. 

Among  the  earUest  continental  anuvals  of 
products  of  industry  for  the  Exhibition  in 
Hyde  Park,  has  been  a  consignment  from 
Constantinople,  transmitted  at  the  expence  of 
the  Sultan.  It  comprises  both  natm-al  pro- 
ducts and  manufactured  specimens,  from  va- 
rious parts  of  Tm-key. 

CONTENT,  or  CAPACITY.  The  content, 
or  quantity  of  space  contained  within  any  given 
boundaiy,  is  calculated  by  certain  rules.  The 
solid  content  oi a. parallelopiped  (or  figure  like  a 
box)  is  found  by  multiplying  together  the  units 
in  the  lengths  of  its  three  dimensions.  Thus,  3 
feet  of  length,  2i  feet  of  breadth,  and  4  feet  of 
height,  give  3X2^X4,  or  30  cubic  feet.  The 
solid  content  of  any  cylinder  or  pj-ism  is  found 
by  multiplying  together  the  number  of  square 
units  in  the  base  and  the  number  of  linear 
units  in  the  altitude  ;  and  one-third  of  a  simi- 
lar product  is  the  content  of  a  pjTamid  or  a 
cone.  The  content  of  any  iiTegular  solid 
bounded  by  planes  must  be  found  by  dividing 
it  into  pyramids. 

COOKING  APPARATUS.  If  cookery  he 
raised  to  the  dignity  of  a  chemical  ai-t  (and 
there  is  no  good  reason  why  it  should  not) 
we  ought  to  regard  cooking  vessels  as  chemi- 
cal apparatus.  It  is,  however,  chiefly  in  the 
mode  of  appl}ing  and  economising  heat,  that 
such  apparatus  calls  forth  the  exercise  of 
ingenuity. 

Of  the  ordinaiy  cooking  vessels  we  need  say 
nothing ;  their  simplicity  has  rendered  them 
famiUar  to  all ;  but  of  the  modern  coolung 
stoves  and  apparatus,  many  examples  evince 
skilful  arrangement. 

In  the  so-called '  bachelor's  kettles,'  of  which 
Spiller'3  is  a  recent  specimen,  the  problem 
seems  to  be  to  determine  in  how  short  a  space 
of  time,  and  with  how  little  trouble,  can  a 
frugal  meal  for  one  person  be  prepared. 
Spiller'3  apparatus  consists  of  a  kind  of 
saucepan,  with  a  small  opening  on  one  side  to 
admit  air,  and  a  flue  fixed  in  the  opposite  side 
to  let  off  smoke,   A  very  shallow  tea-lcettle 


foi-ms  the  cover  to  this  saucepan.  In  the 
middle  of  the  saucepan  is  a  small  u'on  grating, 
and  on  this  grating  is  placed  one  of  those 
small  net-work  arrangements  of  sticks  which 
constitute  'patent  firewood'  and  which  are 
now  sold  so  cheaply  at  one  farthing  each. 
This  wood  being  Idndled,  and  the  kettle 
placed  over  it,  the  heat  is  so  confined  as  to 
make  the  water  iir  the  kettle  boil  by  the  time 
the  wood  is  consumed.  With  some  of  these 
contrivances  a  kind  of  small  frying-pan  is 
sold ;  and  by  using  a  larger  piece  of  patent 
firewood,  time  is  allowed  for  a  small  dish  of 
savory  cookery  after  tlie  water  has  boiled :  the 
kettle  being  quickly  replaced  by  the  pan. 
There  is  a  certain  amount  of  usefuhiess  in 
the  contrivance,  which  malies  it  available  for 
others  besides  the  '  bachelors '  whom  the 
patentee  seems  to  have  had  in  his  thoughts. 

Many  vai-ieties  of  gas  cooldng-stoves  have 
been  introduced,  in  which  gas  jets  are  made 
to  yield  heat  sufficient  for  the  processes  of 
boiling,  stewing,  roasting,  baking,  fi-ying,  &c. 
Among  other  varieties  is  Defries'  '  Economic 
Gas  Cooking-stove,'  which  is  made  to  suit 
either  lai-ge  or  small  culinary  wants.  Mr. 
Boggett's  gas  stoves,  for  which  a  patent  was 
taken  out  in  1850,  comprise  many  varieties, 
which  differ  from  each  other  chiefly  in  the 
mode  of  making  the  heat  practically  available. 
There  is  one  form  called  the  Liverpool  Gas 
stove,  in  which  separate  departments  ai-e  pro- 
vided for  roasting,  baking,  broiling,  frying, 
boiling,  stewing  and  steaming.  For  many  of 
these  pm-poses  the  gas  is  supphed  in  a  ring 
of  jets.  On  a  recent  festive  occasion  at  Exe- 
ter, M.  Soyer  cooked  a  monster  joint  of  meat 
by  means  of  this  apparatus.  The  meat 
weighed  565  lbs.,  and  was  cooked  in  a  gas 
oven  in  five  hours,  with  an  expenditure  of 
about  five  shillings  worth  of  gas. 

The  kitchen  ranges,  and  other  stoves  and 
grates  in  which  coal  or  coke  is  burned,  are 
for  the  most  part  contrived  both  for  warming 
apartments  and  for  cooking;  but  some  are 
designed  especially  for  cooking.  The  Cottager's 
stove,  designed  by  Mr.  Grant,  and  manufac- 
tm-ed  by  Messrs.  Bailey  of  Holborn,  consists 
of  a  square  iron  case  supported  on  four  legs. 
Inside  this  case,  and  near  one  end,  is  a  fire- 
pot,  the  top  of  which  opens  into  a  flue  to 
carry  off  the  smoke ;  the  rest  of  the  vacant 
space  constitutes  an  oven;  while  the  top, 
being  flat,  is  available  for  many  cooking  pro- 
cesses. In  some  of  these  stoves  a  boiler  is 
attached  to  that  end  which  is  neai-est  to  the 
fire. 

The  cooking  apparatus  of  Messrs.  Burbidge 
and  Healy  is  founded  on  the  plans  of  hoatinp 
developed  by  Mr.  Sylvester.  There  ure,  as  ir 
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many  otlaer  similar  kinds  of  apparatus,  a 
large  range,  an  oven,  a  boiler,  a  hot-plate,  and 
various  subsidiary  parts  ;  but  its  chief  features 
consist  in  the  economising  of  fuel,  and  in 
lessening  the  amount  of  radiation  sent  into 
the  middle  of  the  room.  This  radiation  is  an 
annoyance  to  the  persons  present,  and  in- 
volves a  loss  of  some  of  the  heat  produced ; 
and  it  is  unquestionably  an  improvement, 
other  things  being  equal,  if  nearly  the  whole 
of  the  heat  produced  can  be  applied  to  the 
purposes  for  which  it  is  primarily  intended. 

Among  the  many  forms  of  cooking  appara- 
tus, that  of  Mr.  Brown  is  distinguished  by 
having  the  whole  kitchen  range,  with  its  oven 
boiler,  hot-plate,  &c.,  set  in  a  frame-work 
which  may  be  i^laced  in  any  sized  fire-place, 
however  large,  without  setting.   The  throat,  or 
opening  to  the  flue,  is  formed  in  the  u-on-work 
of  the  range  itself,  so  as  to  be  at  once  deter- 
minate in  shape  and  size.    With  this  range  is 
used  an  Automaton  Eoasting  jack,  arranged  in 
a  singular  way.    In  front  of  the  range  is 
placed  a  sort  of  semi-cylindrical  oven,  ^vith 
the  usual  hooks  and  dripping  pans  for  roast- 
ing.   A  hollow  tube  projects  from  the  lower 
part  of  the  ove.n ;  and  when  the  oven  and 
range  are  arranged  for  cooldng,  this  tube  is 
thrust  into  an  opening  beneath  the  fire-place 
of  the  range.   While  the  contents  of  the  oven 
are  exposed  to  the  action  of  the  fire,  a  cm-rent 
of  air  is  continually  drawn  through  the  tube 
into  the  oven  ;  and  this  cm-rent  sets  in  rota- 
tion a  vane-wheel  to  which  the  suspended 
hooks  are  attached. 

Eemington's  Eoasting  apparatus,  recently 
introduced,  is,  as  the  name  imports,  adapted 
to  roasting  only.  The  meat  is  suspended  and 
roasted  by  a  jack.  There  are  concave  reflec- 
tors above  and  below,  which  reflect  the  heat  so 
as  to  act  on  the  upper  and  under  surfaces  of 
the  meat.  The  centre  of  both  reflectors  is 
perforated ;  the  fat  which  di-ips  from  the  meat 
passes  through  the  perforation  in  the  lower 
reflector  into  a  small  vessel  beneath,  and  is 
from  time  to  time  poured  into  another  vessel, 
which  is  perforated  and  placed  over  the  per- 
forations in  the  upper  reflector.  The  inventor 
hence  calls  his  apparatus  not  only  a  roaster, 
but  a  '  self-acting  baster.' 

M.  Soyer,  whose  gastronomic  skill  has 
acquired  some  notoriety,  has  de^^sed  a  very 
pretty  and  scientific  cooking  stove,  in  which 
spirit  is  the  fuel  used.  A  lamp  is  so  placed  as, 
by  its  heat,  to  boil  spirit  placed  in  a  vessel 
above  ;  the  steam  or  vapour  of  this  boiling 
spirit  has  no  outlet,  except  through  a  tube 
which  gradually  becomes  so  nan-ow  as  to  re- 
semble a  blow-pipc ;  this  blow-pipe  is  placed 
opposite  to  a  second  spirit-flame,  and  the 


blowpipe  wafts  such  a  constant  stream  of 
spirit-vapour  into  this  flame  as  to  hep-t  it 
greatly,  and  to  make  it  act  rapidly  on  small 
cooking  vessels  placed  above  it.  There  is  a 
good  deal  of  chemical  ingenuity  shewn  in 
thus  feeding  one  spirit-flame  by  vapour  de- 
rived from  another. 

COOLEE.  For  cooling  wine,  M'ort,  &c., 
the  hot  liquor  is  sometunes  exposed  in  shal- 
low wooden  vessels,  and  stuTod  yvith  fans  to 
keep  the  liquor  in  motion,  and  thus  expose 
fresh  sm-faces  to  the  ah*.  Sometimes  cold 
spring  water  is  allowed  to  pass  through  metal 
pipes  placed  in  the  hquor  which  is  to  be  cooled. 
In  Spain  and  Egypt,  wine  is  cooled  by  placing 
it  in  porous  eai-thenware  vessels,  called  by  the 
Spaniards  Alcarrazas  :  the  vessels  ai'e  wetted 
externally,  and  the  consequent  evaporation 
occasions  cold  within. 

A  remarkable  mode  of  cooUug  liquids  was 
mtroducedin  I8i8  by  Mr.  Lillie  of  Manches- 
ter.   It  depends  on  centi-ifugal  force.  The 
hquid  is  placed  in  a  bowl  or  colander,  either 
pierced  with  minute  holes  all  round  the  sides, 
or  having  sides  made  of  wire  gauze.  Through 
the  intervention  of  a  vertical  shaft,  this  bowl 
is  made  to  rotate  rapidly.    The  water  first 
rises  all  round  the  sides,  and  then  rushes 
out  through  the  perforations  or  meshes  in  a 
multitude  of  smaU  streams;  these  streams, 
coming  in  contact  either  with  the  ordinaiy 
atmosphere  in  an  outer  vessel,  or  still  more 
efi"ectively  with  artificial  cm-rents  of  air,  be- 
come rapidly  cooled. 

Professor  Smyth,  of  Edinburgh  Univei-sity, 
has  recently  suggested  a  method  of  cooling 
the  an-  of  rooms  in  sultry  weather.  It  depends 
on  the  principle  that  air  when  compressed 
shows  a  higher  temperature  than  it  had  before, 
but  resumes  its  initial  tempcratm-e  on  the 
pressm-e  being  removed.  Professor  Smyth 
proposes  to  compress  au-,  and  cool  it  while 
under  pressure  ;  so  that  on  regaining  its  ori- 
ginal bulk,  the  temperatm-e  shall  be  less  than 
that  of  the  external  air. 

CO  OPEEATIVE  SYSTEMS.  There  seems 
to  be  a  longing  in  modern  society  for  the  dis- 
covery of  some  new  mode  of  remunerating  the 
workman  for  the  skiU  and  labour  which  he 
bestows  on  manufacturing  operations.  Under 
the  usual  arrangements  the  employer  agrees 
with  the  worimiau  for  a  certain  money  pay- 
ment, determined  either  on  the  quantity  of 
work  done  or  on  the  number  of  hours  engaged : 
in  other  words,  by  '  piece-work '  or  by  '  day- 
work.'    The  relative  supply  and  demand  of 
work  to  be  done  and  of  persons  to  do  the 
work,  is  almost  the  only  condition  which  de- 
termines the  amount  of  wages  to  be  paid  for 
labour.   It  is  mshed  at  the  present  day,  and 
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it  has  often  been  wished  in  fonner  periods, 
that  some  mode  could  be  devised  by  which 
the  workman  would  have  a  deeper  personal 
interest  in  the  success  of  the  firm  for  which 
he  works,  than  he  now  has  ;  that  some  sort  of 
partnership  system  could  be  inti-oduced,  which 
would  make  the  workman  a  partner  on  a  hum- 
ble scale,  and  yet  leave  to  the  capitalist  and  to 
the  sMUed  superintendent  a  proper  degree  of 
liberty  and  of  remuneration.    Something  of 
tliis  kind  is  observable  in  the  system  on  which 
the  Cornish  miners  work ;  and  many  earnest 
persons  are  endeavouring  to  test  the  practica- 
bility of  applying  a  similar  system  to  manu- 
factures generally. 

If  any  clear  and  undoubted  result  had  yet 
1  developed  itself,  we  would  briefly  review  the 
subject  in  this  place ;  but  the  attempts  hitherto 
imade  are  too  much  in  their  infancy  for  us  to 
lido  more  than  point  out  a  few  sources  where 
ithe  reader  can  obtain  information  on  both 
sides  of  the  question.    Among  the  works  we 
Mvould  name  are  Mr.  Babbage's  "■Economy 
opf  Machinery  and  Manufactures  ";  Mr.  Mill's 
'■'^Political  Economy;"   '^Companion   to  the 
EBritish  Almanac,"  for  1851;  "  Beport  of  the 
■'Committee  of  the  House  of  Commons  on  the 
-Savings  of  the  Middle  and  Working  Classes," 
:in  1850  ;  "  Edinhirgh  Review,"  January  1851 ; 
land  the  Reports  of  various  co-operative  asso- 
jiations. 

COPAIBA  or  COPAIVA,  is  a  resin  or  tur- 
pentine produced  from  several  species  of  a 
:r.ree  grown  in  South  America  and  the  West 
tidies.    It  varies  in  appeai-ance  and  qualities 
:iccording  to  the  species  from  which  it  has 
c'een  procured,  and  likewise  according  to  the 
2ge  of  the  tree  and  the  time  of  the  year.  In- 
cisions are  made  in  the  tree,  from  which  flows 
•  liquid  differing  little  in  consistence  from 
hhick  sap.    It  is  collected  in  calabashes,  after 
-^hich  the  incisions  are  closed  with  wax  or 
'lay.    The  incisions  are  repeated  in  general 
hree  times  each  season.  The  fluid  is  brighter 
_r  darker  in  colour,  more  or  less  rich  in  volatile 
d,  more  acrid  or  more  bitter,  according  to 
ircumstances.    It  is  mostly  of  a  light  yellow 
olonr,  clear  and  transparent,  seldom  turbid 
r  cloudy;  odour  peculiar,  volatile ;  taste  oily, 
lud,  sLghtly  aromatic,  at  last  acridly  bitter. 
1  a  state  of  purity,  it  consists  of  a  volatile 
.1,  m  the  proportion  of  40  to  45  per  cent.,  and 
J  per  cent,  of  an  acid  crystalHsable  resin. 
.  IS  frequently  adulterated  with  castor-oil, 
mond,  poppy,  nut-oil,  and  the  finer  sorts  of 
-irpentines.  Good  copaiva  should  be  perfectly 
HUble  m  alcohol  of  the  strength  of  90  per 
'int.    It  is  soluble  in  all  known  tethers,  and 
the  volatile  and  fixed  oils. 
Copaiva  is  a  valuable  ingredient  in  many 
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medicines.  It  is  imported  in  casks  containing 
100  to  150  lbs.  each,  in  large  bottles,  or  in 
cylindrical  tin  boxes. 

COPAL,  a  resin,  the  produce  of  the  Rhus 
copallinum,  a  native  of  Mexico ;  it  is  in  rounded 
masses,  smooth  and  brittle,  nearly  transparent 
and  colourless ;  it  has  but  little  taste,  and  is 
nearly  inodorous;  it  is  insoluble  in  water, 
fusible,  and  inflammable. 

Copal  varnish  is  prepared  from  copal  and 
oil  of  turpentine.  It  is  exceedingly  dm-able 
and  brilliant;  it  resists  scratches,  and  is  sus- 
ceptible of  a  fine  polish.  There  are  several 
modifications  of  this  varnish  used  for  particular 
pmposes. 

COPENHAGEN.  The  trade  of  Copenhagen 
is  considerable,  but  stationary  rather  than  im- 
proving. The  imports  ai-e  chiefly  sugar,  cofiee, 
cotton,  rice,  tobacco,  potash,  train  oil  and 
blubber,  iron,  salt,  wool,  dry  and  salt  fish, 
pitch  and  tar,  flax,  hemp,  oranges  and  other 
fruits,  wine,  brandy,  rum,  coals,  <fec.  The  ex- 
ports consist  of  corn,  flour,  rape  and  other 
seeds,  butter,  cheese,  beef,  pork,  cattle,  wool, 
hides,  bones,  spirits  distilled  from  corn,  peas, 
beans,  &c.  A  foreigner  cannot  trade  as  a 
merchant  without  becoming  a  burgher,  which 
costs  lOO;.  The  industrial  establishments  of 
the  city  are  numerous ;  they  consist  of  brandy 
distilleries,  breweries,  vinegar  distilleries,  sugar 
refineries,  soaperies,  tanneries,  iron  foundries ; 
cloth,  cotton,  sillc,hnen,  and  tobacco  factories ; 
besides  ropewalks  and  extensive  workshops 
for  the  making  of  hats,  gloves,  &o. 

Copenhagen  is  preparing  a  collection  of  its 
produce  and  manufactures  for  the  Hyde  Park 
Exhibition. 

A  few  details  illustrative  of  the  commerce 
of  Copenhagen  are  given  under  Denmaek. 

COPING.  This  name  is  applied  to  the 
stone  or  brick  covering  of  a  wall,  intended  to 
protect  it  from  the  weather.  Plat  coping  is 
called  ^araZZe^  coping,  and  is  used  upon  inchned 
surfaces,  as  on  the  gables  and  parapets  of 
houses,  and  also  on  the  tops  of  garden  and 
other  waUs.  Feather-edged  coping  has  one 
edge  thinner  than  the  other.  Saddle-hack 
copmg  IS  thicker  in  the  middle  than  at  the 
edges.  Coping-stones  should  project  over 
the  walls  which  tliey  cover,  and  should  have 
a  groove  or  throating  underneath  the  pro- 
jected part  to  throw  oft'  the  water.  The  coping 
of  Gothic  battlements.and  the  walls  of  churches, 
castles,  and  dwellings  in  the  Gothic  style  of 
architecture,  have  a  deep  throating  in  the  form 
of  a  bold  cavetto  in  front,  and  ore  sometimes 
decorated  with  mouldings. 

In  South  Wales,  near  the  copper-smelting 
town  ot  Swansea,  very  durable  coping,  of  a 
semi-cylindrical  shape,  is  mado  from  the 
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hard  slag  of  the  copper-works,  cast  into 
moulds. 

COPPER  AND  ITS  MANUFACTURES. 
Copper  is  one  of  the  metals  Avith  which  the 
Greeks  were  acquainted  ;  it  was  used  by  them, 
alloyed  v/ith  tin,  for  cutting  and  warlike  in- 
struments, before  iron  was  luiown,  or  at  any 
rate  before  it  was  common. 

Copper  has  a  red  colour,  and  is  capable  of 
receiving  a  good  pohsh  ;  when  warmed  or 
rubbed,  it  emits  a  disagreeable  smell,  and  it 
imparts  a  nauseous  taste  :  all  its  preparations 
are  poisonous.  It  is  both  malleable  and  duc- 
tile, and  is  so  tenacious,  that  a  we  -rwrr 
nn  inch  in  diameter  supports  a  weight  of 
302  pounds  mthout  brealdng  ;  it  is  extremely 
sonorous,  and  is  a  good  conductor  of  heat  and 
electricity.  It  melts  at  a  temperature  about 
1196°  Eahr. 

This  metal  is  one  of  those  which  occur  m 
the  greatest  number  of  places  and  m  the 
largest  quantity.  It  is  found  in  small  propor- 
tion in  a  metaUic  state,  both  crystalhsed  and 
non-crystaUiscd.  Its  ores  are  very  numerous, 
the  chief  being  sulphiuret  of  copper  and  u:on 
(Copper  Pyrites),  and  sulphm-et  of  copper 
(Nitreous  Copper  Ore).  It  occurs  also  na- 
turally in  some  oxides  and  salts. 

Copper  pyi-ites  occm-s  in  the  north  of  Europe, 
in  England,  especially  in  Cornwall,  Devonshire, 
and  Anglesey,  and  m  many  psu'ts  of  Asia  and 
Africa,  and  the  American  continents. 

In  1844,  a  vem  of  very  productive  copper 
ore  was  discovered  in  South  Austraha.  In 
1846  the  owners  of  the  Capunda  mine  shipped 
to  England  1200  tons  of  copper-ore,  which 
sold  for  2bl.  a  ton,  while  English  copper  ore 
brou-ht  only  19/.    But  the  Burra-Bm-ra  mme 
is  perhaps  the  richest  in  the  world.   It  con- 
tains a  layer  17  feet  high  and  very  wide,  which 
is  worked  like  a  quarry.    The  ore  is  a  pm-e 
oxide  of  copper,  and  fit  to  be  put  at  once  into 
the  smeltmg  forge,  and  yielded  m  1846  from 
35  to  75  per  cent,  of  pui-e  metal,    in  July 
1846,  several  tons  of  ore  from  this  mine  were 
sold  at  Swansea  for  311.  Us.  a  ton  ;  and  dmung 
the  six  months  preceding  May  1847,  2700 
tons  were  raised  from  the  same  mme,  which 
Yielded  87  per  cent,  of  pure  copper,  and  sold 
for  31/.  a  ton.    The  shares  in  this  mmnig 
company,  on  which  only  51.  have  teen  paid 
now  command  a  price  of  more  than  200/., 
and  even  at  that  price  they  yield  a  very  lai-ge 
dividend.    Such  is  the  facility  of  working  the 
Burra-Bim-a  mine,  that  in  30  days  8  miners 
dug  out  80  tons  of  ore.    The  copper  ore  ex- 
ported from  South  Australia  in  six  years 

was  as  follows :— 

■j^Q^g    20  tons. 
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1845   1158  tons. 

1846   6609  „ 

1847   9301  „ 

1848  17006  „ 

There  seems  to  be  remarkable  evidence  of 
the  existence  of  large  masses  of  native  copper 
ai-ound  the  shores  of  Lake  Superior.  One 
such  piece  was  met  with  a  few  years  ago,  at 
Outanagon,  which  weighed  two  tons ;  but  a 
Toronto  newspaper,  m  1846,  gave  an  account 
of  a  mass  of  copper,  far  exceedmg  in  bulk  any 
piece  of  native  metal,  probably,  yet  seen  in 
the  world.  The  miners  had  excavated  90  feet 
horizontally  mthout  conung  to  the  end  of  its 
length  ;  they  had  sunk  4  feet  without  finding 
the  Hmit  of  its  depth ;  but  the  thickness  was 
about  U  feet.  The  part  exposed  to  riew  was 
estimated  to  weigh  80  tons,  and  to  be  worth 
25,000  doUars.  It  was  stated  that  machinery 
was  about  to  be  erected  for  sawing  the  block 
into  moderate  pieces,  as  the  only  mode  of  re- 
moving it  from  its  bed.  Smce  that  time  fur- 
ther indications  of  the  richness  of  this  store 
have  been  obtamed ;  but  the  country  is  so 
scantily  supphed  with  roads,  that  some  time 
vnl\  elapse  before  mkdng  operations  can  be 
regularly  caiiied  on. 

The  copper  of  England  is  chiefly  produced 
from  copper  pyi'ites,  yielded  by  the  mmes  of 
CornwaU  and  Devonshire.  As  coal  is  scai-ce 
in  those  counties  and  plentiful  m  South  Wales, 
tiie  ore  is  conveyed  to  the  latter  distiict  for 
smelting. 

The  first  process  in  smelting  copper  is  to 
calcine  the  ore  ;  this  is  done  by  heatmg  it  in 
a  calcmmg  oven,  which  exiiels  the  ai-senic  and 
the  sulphm-  contamed  in  the  ore,  oxidises 
the  copper  and  the  kon,  and  reduces  them  to 
a  black  powdery  state.   This  powder  is  then 
melted  in  a  highly  heated  oven;  and  when 
liquid  the  mass  is  well  stiired,  to  allow  the 
metalhc  sulphm-et  to  separate  from  the  eai-thy 
matter.    This  metaUic  sulphuret  is  dvmn  oft 
into  a  vessel  of  water  and  gi-aiiulates  into 
coarse  metal,  which  is,  weight  for  weight,  four 
times  as  rich  in  copper  as  the  onS^f^'-^' 
The  coai-sc  metal  is  again  calcined,  and  agam 
melted ;  if  drawn  off  into  water,  it  obtains  the 
name  of  fiue  «,e/n/,  but  if  into  sand,/-/.*,  mco: 
it  now  contains  60  per  cent,  of  copper  (the 
coai-se  metal  having  about  33  per  cent.). 
Another  calcination  and  another  melting  biing 
it  to  the  state  of  coarse  copper,  which  contains 
80  to  90  per  cent,  of  pure  copper.  This  coarse 
copper  is  exposed  to  a  high  heat  m  a  roasting 
furnace,  by  which  volatile  matters  ai-e  expelled, 
Zi  the  metals  become  oxidised  ;  it  is  kept  ml  J 
a  melted  st«te  for  mmy  hom-s,  and  is  drawn  h 
forth  from  the  fimiace  as  blistered  copper, 
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almost  wholly  free  from  sulphui",  iron,  and 
other  impvu'ities.  The  bUstered  copper  is 
ti-ansferred  to  a  refining  furnace,  covered  with 
charcoal,  and  is  brought  to  a  liquid  state.  It 
is  thus  rendered  tough  and  malleable,  and  fit 
for  subsequent  manufactuilng  j)rocesses. 

Attention  has  for  some  years  been  dii-ected 
to  the  commercial  advantage  of  smelting 
copper-ore  by  electric  agency.    Several  j'ears 
ago,  Messrs.  Claubry  and  Dechaud  submitted 
to  the  French  Academy  of  Sciences  a  plan  in 
which  the  ore  was  first  to  be  converted  into 
a  sulphate  of  copper  by  ordinaiy  chemical 
means,  and  then  the  copper  precipitated  from 
a  solution  of  this  salt  by  electiicity.    In  1843 
and  1844  Mr.  Wall  took  out  patents  ;  and  Mr. 
.  Bitchie,  in  1844,  took  out   another  patent, 
:  having  similar  objects  in  view,  namely,  to  se- 
•  parate  the  pure  copper  from  the  impiuities  of 
■  the  ore,  while  in  either  a  melted  or  a  Uqiiid 
i  state,  by  electric  agency.  Electi-o-smelting 
;  however  has  not  yet  been  practised  to  any 
I  considerable  extent. 

Various  important  applications  are  made  of 
I  copper  in  the  state  of  sheets  or  rolled  copper. 
I  Copper,  like  most  of  the  unmixed  metals,  is 
j  generally  rolled  hot,  being  malleable  at  all 
I  degrees  of  heat  tUl  it  approaches  its  melting 
1  point.  Most  of  its  alloys  with  zinc,  forming 
1  brass,  are  maUoabJe  only  when  cold,  with  the 
i  exception  of  one  or  two  lately  brought  into 
:  use,  wliich  are  extremely  malleable  at  a  cer- 
;  tain  high  temperature.  Copper  for  the  pur- 
1  pose  of  rolling  leaves  the  smelting  works  in 
1  cakes  about  12  X  18i  inches,  each  weighing 
1  about  90  lbs.  The  cakes  are  put  into  muffles, 
^  where  they  ai'e  uniformly  heated ;  and"  the 
1  heated  copper  is  diwvn  between  cast-iron 
t  rollers.  This  double  process  of  heating  and 
r  roUing  is  repeated  until  the  cake  of  copper  is 
r  reduced  to  the  form  of  a  sheet.  An  oxide 
:'  forms  on  the  surface  dm-ing  these  operations ; 
hut  this  is  easily  removed  by  the  applica- 
tion of  a  saline  liquid,  aided  by  heat.  The 
edges  are  then  trimmed,  and  the  sheet 
copper  is  fit  for  application  to  manufactm-ing 
;  purposes. 

Copper  forma  valuable  alloys  with  other 
metals.    Those  which  result  from  its  union 

'With  tin  and  with  zinc  are  the  most  important, 
such  as  Bronze,  Bell-MeUd,  and  ^rass.  Tute- 
nag  is  an  alloy  of  copper,  zinc,  and  a  little 

;iron.     Tombac,  Btiick  Gold,  Similor,  Prince 

lliupcrl's  Metal,  and  Pinchbeck,  are  alloys  con- 
taining more  copper  than  exists  in  common 
brass.  Manhcim  Gold  is  a  peculiar  alloy  of 
copper  and  zinc,  which  is  said  to  consist  of 

'three  parts  of  copper  and  one  part  of  zinc. 

'  Paclrfon/j,  or  the  white  copper  of  China,  is  an 
alloy  of  copper,  nickel,  and  zinc,  now  exten- 


sively employed  in  this  country  under  the 
name  of  Gei-man  Silver. 

The  compounds  of  copper  with  non-metallic 
substances  are  numerous  and  important.  The 
oxides  are  often  employed  to  give  a  blue  colour 
to  other  substances.  The  sulphuret  constitutes 
one  of  the  most  valuable  ores  of  copper. 
Acetate  of  Copper,  more  commonly  known  as 
verdigris,  is  much  employed  in  painting,  dye- 
ing, and  calico-printing.  The  Arsenite  of 
Copper  forms  Scheele's  Green,  a  well  known 
valuable  pigment.  Green  Verditer  and  Re- 
finers' Verditer  ai-e  obtained  from  Carbonate  of 
Copper,  and  Blue  Verditer  from  the  Nitrate. 
Sulphate  of  Copper,  under  the  name  of  Blue 
Vitriol,  is  largely  employed  by  colour  makers, 
dyers,  and  others. 

The  principal  peculiarity  of  manufactm-es 
in  copper  arises  from  the  facility  with  which 
it  may  be  fashioned  by  the  hammer.  The 
processes  of  casting  and  roUing,  both  of  which 
are  extensively  practised  in  the  manufacture 
of  copper  goods,  so  closely  resemble  the  like 
operations  upon  other  metals,  that  they  do 
not  require  further  notice  ;  hut  the  operations 
of  the  coppersmith  are  very  distinct  from  any 
other  branch  of  metallic  manufactures.  For 
example,  in  the  manufacture  of  the  lower  half 
or  hemisphere  of  the  large  vessels  called 
sugar-pans,  used  in  sugar-refining,  the  copper 
is  in  the  first  place  cast  into  a  fonn  resembling 
that  of  a  double  convex  lens,  or  spectacle- 
glass,  thickest  in  the  middle,  and  diminishing 
gradually  towards  the  edges.  This  lens  is 
then  subjected  to  the  powerful  blows  of  a  tilt- 
hammer,  dii-ected  more  continuously  near  the 
centre  than  near  the  edges.  Tliis  hammering 
while  it  reduces  the  thickness  of  the  copper, 
makes  it  cmi  up  at  the  edges,  and  assume  a 
dished  or  hollow  form.  Another  process  no 
less  peculiar  to  the  manufactm-e  of  copper  is 
the  hammering,  technically  called  planishing, 
by  which  the  metal  is  rendered  dense  and  firm, 
and  its  toughness  is  increased.  Any  one  who 
examines  a  large  copper  vessel  wiU  perceive, 
both  in  the  hammer-marks  and  in  the  density 
and  close  grain  of  the  surface,  evidences  of  the 
planishing  process. 

It  is  by  the  combined  operations  of  casting, 
rolling,  hammering,  and  planishing,  aided  by 
the  fastening  processes  of  riveting  and  solder- 
ing, that  nearly  all  articles  of  copper  are  made. 
There  are  five  difierent  modes  of  forming 
copper  piping  out  of  sheet  metid ;  in  the  first 
the  edges  of  the  sheet,  which  is  curved  round 
a  mandril,  ai-e  made  to  meet  without  over- 
lapping, and  united  by  a  hard  solder;  in  the 
second  they  overlap,  and  are  united  by  soft 
solder ;  in  the  third  they  overiap,  and  are 
seciured  by  rivets  :  in.  the  fourth  the  edges  arc 
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folded  one  over  another,  and  made  close  and 
firm  by  hammering ;  while  in  the  fifth  both 
edges  of  the  pipe  ai-e  tui-ned  back,  and  covered 
with  a  strip  of  sheet  metal,  the  two  edges  of 
which  are  turned  in  and  hammered  down. 

Copper  was  at  first  obtamed  m  this  countrj- 
in  small  quantities  in  working  the  tui  mines 
in  Cornwall;  but  about  the  close  of  the  17th 
century  mines  were  set  at  work  purposely  for 
copper.  Improvements  in  the  art  of  smeltmg 
have  greatly  increased  the  products  of  the 
mines,  and  ores  which  produce  only  three  or 
four  per  cent,  of  metal  are  now  smelted.  The 
average  annual  produce  of  the  Cornish  mines 
was  only  about  3,300  tons  in  1780 ;  the  later 
produce  we  shaU  presently  have  to  mention. 
The  value  of  the  produce  of  all  the  British 
copper-mines  is  m  good  years  about  l,500,000i. 
Four-fifths  of  the  whole  quantity  is  raised 
from  the  Cornish  mmes ;  the  rest  being  de- 
rived from  Devonshire,  Staffordshire,  Angle- 
sey, and  the  Isle  of  Man. 

The  duty  on  foreign  copper  ore,  previous 
to  1842,  was  121.  a  ton,  and  on  smelted  but 
imwrought  copper  27Z.  aton  ;  these  rates  were 
greatly  lowered  in  1842,  and  were  reduced  to 
merely  nominal  amounts  in  1848. 

The  Cornish  copper-ore  sent  to  Swansea  to 
be  smelted,  from  1820  to  1850,  has  varied 
from  100,000  to  160,000  tons  annuaUy.  The 
quantity  has  gradually  increased,  but  the 
quality  of  the  ore  has  deteriorated.  The 
selling  value  of  this  ore  for  the  last  few  years 
has  been  from  800,00UZ.  to  900,000/.  Between 
1844  and  1848  the  foreign  copper  ore  smelted 
at  Swansea  varied  from  36,000  to  47,000  tons 
annually.  The  whole  of  the  ore,  British  and  Fo- 
reign, smelted  at  Swansea  dui-ing  the  sixteen 
years  from  1833  to  1848,  has  yielded  the  fol- 
lowing averages : — 

Average  quantity  smelted    ..  194,142  tons. 

Average  price  per  ton  . .        £J  Js- 
Average  money  value  . .    .  •  ^L,i^i,oio 
Average  produce  of  copper  . .  18,567  tons. 
Average  richness  of  ore      . .  lOi  per  cent. 
Til  1848  four  firms  at  Swansea  purchased  and 
sinelted  no  less  than  four-fifths  of  all  the 
British  and  foreign  ore  smelted  m  Great  Bri- 
tain ;  the  firms  were  those  of  Messrs.  Wilhams 
and  Foster,  Messrs.  Yivian,  Messrs.  Simms 
and  Willyams,  and  Messrs.  Grenfell ;  and  the 
value  of  the  ore  pui-chased  by  them  exceeded 
1,100,000/. 

COPPERAS.  The  sulphate  of  copper  is 
frequently  called  Blue  Copperas,  the  sulphate 
of  iron  Green  Copperas,  and  the  sulphate  of 
zinc  White  Copperas. 

COPYING  MACHINES.  Copying  Ma- 
chines are  extensively  used  in  mercantile  es- 
tablishments  for  producing  duphcates  of 
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letters,  invoices,  and  other  manuscript  papers. 
The  most  simple  contrivance  acts  by  trans- 
ferring, by  means  of  a  rolhng  or  screw  press, 
a  portion  of  the  ink  with  which  a  letter  is 
written  to  the  surface  of  a  sheet  of  blank 
paper  prepared  to  receive  it  by  dampmg.  The 
transfer  thus  obtained  is  of  course  the  reverse 
of  the  original  letter,  and,  imless  it  be  taken 
on  paper  so  thin  and  transparent  that  it  may 
be  read  through  it,  it  must  be  read  backwards. 
Watt's  copying-press  was  a  contrivance  for 
obtaining  transfers  of  this  kind  upon  thin  un- 
sized paper,  wetted,  and  then  placed  between 
two  woollen  cloths,  which  absorbed  all  un 
necessary  moisture.    Elegant  screw  presses 
of  iron  are  manufactured  for  this  pra^ose ; 
some  having  the  power  applied  solely  by 
means  of  a  screw,  turned  by  a  transverse  bar 
or  lever,  or  by  a  cross  or  wheel-shaped  handle ; 
while  others  have  also  a  contrivance  for  m- 
creasmg  the  pressm-e  beyond  what  can  be 
conveniently  appUed  by  the  simple  turmng  of 
the  screw.   In  some  cases,  letters  intended 
for  transferring  by  the  copying-press  are 
written  with  an  ink  made  for  the  purpose; 
and  when  common  ink  is  used  it  may  be 
thickened  by  adding  a  Httle  sugar  to  it. 
Transfers  ai-e  also  taken  from  the  pages  of  a 
manuscript  book  prepared  for  the  purpose,  a 
sheet  of  diy  oUed  paper  being  placed  over  the 
damp  sheet  to  prevent  the  transmission  of  the 
moisture. 

Contrivances  for  enabhng  a  person  to  write 
with  two  pens  or  pencils  at  once,  on  difi-erent 
sheets  of  paper,  on  the  principle  of  the  Pan- 
T0GEAPH,have  been  tried  as  copying-machines, 
but  they  are  too  comphcated  for  ordinary  use. 
All  such  machines,  and  perhaps  even  the 
copj-ing  press,  ai-e  far  sui-passed  m  conveni- 
ence by  the  Manifold  Writer.   In  this  appa- 
ratus a  sheet  of  paper  blackened  on  both  sides 
with  printers'  ink,  and  diied  for  five  or  six 
weeks  between  sheets  of  blotting-paper,  or 
covered  with  some  other  black  composition 
which  will  come  off  when  pressed  hard,  but 
.viU  not  move  ^rith  a  slight  degree  of  pressure 
or  friction,  is  laid  between  txv'o  sheets  of  thin 
writing-paper,  and  tbe  whole  is  plaeed  "Pon  a 
smooth  copper  or  pewter  plate.    The  Jetter  is 
then  witten  firmly  on  the  upper  sheet  of 
paper  wiUi  an  agate  style  or  point,  the  pres- 
sure of  which  causes  the  blackened  paper  to 
produce  two  impressions  of  the  wiiting,  one, 
which  is  read  through  the  paper,  upon  the 
under  side  of  the  sheet  directiy  acted  upon  by 
the  style,  and  the  other  upon  the  upper  side 
of  the  lower  sheet.    More  than  two  impres. 
sions  of  the  writing  may  be  obtained  by  using 
two  or  more  sheets  of  blackened  paper,  mtev- 
posed  between  several  sheets  of  thin  white 
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paper.  This  appoi-atus  is  convenieutly  fitted 
up  in  a  small  portfolio,  and  occupies  no  more 
room  than  an  ordinary  writing-case. 

In  a  machine  recently  registered  by  Messrs. 
Mordan,  a  stamping  press  is  combined  with 
an  ordinal^  copying  machine.  Wlien  worked 
in  the  customary  way,  the  platten  rises  with 
the  screw,  leaving  a  space  beneath  it  for  the 
copying  process ;  but  by  a  little  adjustment 
the  screw  is  raised  without  the  platten,  leaving 
a  die  and  counterdie  in  proper  position  for 
stamping  any  device  on  letters,  envelopes,  or 
papers. 

COPYRIGHT  OF  DESIGNS.  [Designs, 

COPYIUGHT  AND  REGISTRATION.] 

CORAL  AND  THE  CORAL  FISHERY. 
Coral  consists  of  the  cells  or  habitations  of 
minute  animals,  so  built  up  as  to  form  a  tree- 
like structure.  Being  beautiful  in  form  and 
colour,  it  is  sought  after  for  purposes  of  orna- 
ment; and  its  fishery  or  gathering  gives  em- 
ployment to  many  persons  in  the  Red  Sea,  the 
Persian  Gulf,  the  Mediterranean,  and  other 
places.  In  the  Straits  of  Messina,  the  rocks 
which  yield  coral  are  from  about  350  to  650 
feet  below  the  surface  of  the  water.  The  coral 
here  grows  to  about  the  height  or  length  of 
twelve  inches,  and  requires  eight  or  ten  years 
to  come  to  perfection.  In  the  general  mode 
of  fishing  for  coral,  the  instrument  used  con- 
sists of  two  heavy  beams  of  wood,  secured 
together  at  right  angles,  and  loaded  with  stones 
to  sink  them.  Hemp  and  netting  are  attached 
to  the  under  side  of  the  beams,  to  the  middle 
of  which  is  seciu'ed  one  end  of  a  strong  rope, 
by  which  the  apparatus  is  let  down  from  a 
boat,  and  guided  to  the  spots  where  the  coral 
is  most  abundant.  The  branching  form  of 
the  coral  causes  it  to  become  entangled  in  the 
hemp  and  network,  by  which  means  it  is  bro- 
ken off  from  the  rock,  and  drawn  up  with  the 
apparatus  to  the  surface  of  the  water. 

CORBEL,  in  building,  is  a  projecting  piece 
of  stone,  wood,  or  iron,  placed  so  as  to  sup- 
port a  weight  of  materials.  Corbels  are  some- 
times in  the  form  of  the  modillion  or  mutule 
employed  in  entablatures,  and  also  like  the 
console  of  a  window.  The  machicolations  of 
towers  are  almost  always  supported  on  corbel 
stones,  as  may  be  observed  in  the  old  gates  of 
Southampton,  Canterbury,  and  York.  In 
Norman  architectiure  the  cornice  is  supported 
by  a  row  of  corbel  stones,  the  ends  of  which 
are  carved.  In  old  English  castles  the  main 
beams  of  the  floors  were  frequently  earned  on 
large  corbel  stones,  as  at  Porchester  Castle. 
The  term  bracket  is  sometimes  iised  for  a 
corbel. 

CORDIALS.    A  cordial  is  generally  one  ot 
the  many  kinds  of   spirit,   flavoured  with 


sweetening  and  aromatic  substances.  A  dis- 
tiller who  produces  raw  spirits  from  com  or 
malt,  is  not  allowed  by  the  excise  laws  of  this 
country  to  give  any  additional  or  artificial 
flavour  to  his  spirit ;  he  must  sell  it  in  the 
crude  ai'dent  state  in  which  it  leaves  the  still. 
This  is  not  done  out  of  any  consideration  in 
which  the  consumers  are  concerned,  but 
simply  as  a  matter  of  revenue.  The  distillers 
rarely  if  ever  sell  spirit  to  the  public  generally. 
It  is  sold  to  the  rectifiers,  who  re-distil  it,  and 
impart  flavour  to  it  by  various  means.  Cordials 
are  among  the  liquors  which  are  so  treated. 
Some  are  made  simply  by  adding  essential 
oils  and  synip  to  diluted  spirit ;  whUe  others 
are  made  by  adding  ai'omatics  to  the  spirit, 
boiling  and  re-distUling  it,  and  sweetening  the 
re-distiUed  liquor.  Some  cordials  are  made 
from  raw  spirit,  but  the  best  from  rectified 
spuit  of  wine. 

The  various  cordials  are  known  by  the 
names  of  the  vegetable  substance  to  which 
they  chiefly  owe  their  distinguishing  flavours. 
Hence  we  hear  of  Aniseed,  Caraway,  Cedrat, 
Cinnamon,  Citron,  Clove,  Coriander,  Lemon, 
Lovage,  Orange,  Peppermint,  and  other 
cordials. 

CORFU.  A  few  details  illustrative  of  the 
industry  and  commerce  of  this  island  wiU  be 
found  in  connexion  with  the  group  of  which 
it  forms  a  part  [Ionian  Islands.] 

CORIANDER,  is  an  annual  umbelliferous 
plant,  inhabiting  the  southern  parts  of  Europe 
and  yielding  a  globular  dry  fruit,  -with  slight 
carminative  stomachic  properties  and  a  pow- 
erful smell. 

Coriander  fruit,  pr  seeds  as  they  are  ipcor- 
rectly  called,  are  used  in  sweetmeats,  in  certain 
stomachic  liquers,  and  in  some  countries  in 
cookery. 

CORK.  The  county  and  city  of  Cork  are 
both  worthy  of  attention,  in  respect  to  natnral 
products  and  commercial  pursuits.  The  prin- 
cipal copper-mines  in  Ireland  are  situated  at 
Allahies  in  this  county.  They  were  first 
worked  in  1814.  The  ore  contains  from  55 
to  65  per  cent,  of  copper.  In  the  same  neigh- 
bourhood the  ashes  of  a  bog  impregnated  -with 
copper  yielded  a  considerable  return  until 
burned  out.  A  deposit  of  manganese  is  worked 
with  good  profit  on  the  same  coast.  Veins  of 
sulphate  of  barytes  occur  in  the  neighbourhood 
of  Bantry,  and  specimens  of  asbestos  have 
been  procured  at  Beerhaven.  The  iron-ore  is 
abundant,  and  when  timber  was  plentiful, 
many  iron-works  were  carried  on.  There  is 
good  anthracite  coal  in  the  Blackwater  district; 
but  it  is  so  difficult  of  access,  that  it  has  not 
yet  been  made  available  for  the  smelting  of 
iron.    The  principal  trade  of  the  county  is 
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the  export  of  agricultural  produce,  sucli  as 
grain  and  butter.  The  linen  and  woollen 
manufactures  at  one  time  flourished  in  several 
towns  of  this  county;  hut  trade  in  these 
branches  has  for  many  years  hack  been  lan- 
guishing. 

In  the  city  of  Cork,  the  manufactures  are 
of  little  importance  compared  wiih  the  trade 
and  commerce.  There  are  tanneries,  iron- 
foundries,  glass-houses,  distilleries,  and  brew- 
eries. The  export  trade  consists  principally 
of  grain,  butter,  and  other  j)romions,  and 
cattle;  the  import  trade  of  timber  and  tlie 
various  articles  required  for  the  use  of  the  city 
and  the  surrounding  neighbourhood.  Steamers 
ply  daily  between  Cork  and  the  harbour  at 
Cove  ;  and  large  steamers  trade  regularly  with 
Dublin,  Belfast,  Liverpool,  Bristol,  and  Glas- 
gow. 

The  principal  harbour  of  Cork  is  at  Cove, 
about  9  miles  below  the  city,  but  hghters  of 
30  tons'  burthen  come  up  to  Patrick's  Bridge, 
on  the  north  branch  of  the  river,  where  there 
is  a  fine  line  of  quays.  Merchant-vessels  un- 
load into  the  lighters  at  Passage,  about  6  miles 
down  the  river.  The  harbour  at  Cove  is  3 
miles  long  and  2  miles  wide,  completely  shel- 
tered and  protected  by  forts  on  various  points. 
The  entrance  is  2  miles  long  and  1  mile  wide. 
600  merchant-ships  have  been  at  anchor  in  it 
at  once,  and  400  have  left  it  under  convoy  in 
one  day.  The  colonial  trade  is  chiefly  with 
Canada;  the  foreign  with  Portugal,  the  Baltic, 
and  the  Mediterranean. 

The  bvitter  trade  of  Cork  is  very  extensive, 
and  is  conducted  on  a  remarkable  system. 
There  is  a  committee  of  members  to  superin- 
tend aU  the  deahngs  between  buyers  and 
sellers.  AU  the  butter  brought  to  market  is 
inspected  and  branded  by  orders  of  the  com- 
mittee, and  is  divided  into  fom-  classes,  ac- 
cording to  its  quality.  A  sub-committee  each 
morning  fixes  the  price  at  which  each  kind  of 
butter  shall  be  sold  on  that  day;  the  fom- 
lands  differ  in  value  about  5s.  per  cwt.  from 
each  other.  The  number  of  firlcins  branded 
in  certain  years  was  as  follow : — 

1770  105,809  firkins. 

1800  183,249  „ 

1830  277,947  „ 

1850. .  (about)  400,000  „ 

The  butter  buyers  are  in  the  habit  of  advancing 
money  before-hand  to  the  dairy  farmers ;  so 
that  sometimes  a  whole  season's  produce  is 
Ihus  paid  for  before  any  of  the  butter  is 
in  ado. 

CORK  CUTTING.  The  nature  of  cork  is 
explained  in  an  earlier  article  [Bark].  In 
the  making  of  ordinary  corks,  the  material  is 


entirely  shaped  by  veiy  shai-p,  smooth -edged 
broad  knives,  without  the  aid  of  any  machineiy ; 
it  is  one  of  those  employments  in  which 
everything  depends  on  the  manual  skUl  gra- 
dually acquired  by  the  workman. 

The  attempts  to  make  corks  by  machineiy 
have  been  very  numerous.  In  one  among 
several  American  patents  for  this  purpose  the 
quadrangular  pieces  of  cork,  cut  to  proper 
lengths,  are  held  between  two  revolving  spin- 
dles which  grip  them ;  and  as  they  revolve, 
the  cork  is  cut  round  by  a  revolving  cutter- 
wheel,  the  arbor  of  which  is  horizontal  and 
has  its  bearings  in  a  shding  frame.  Other 
apparatus  allows  the  spindles  to  disengage  the 
cork  when  cut.  The  edge  of  the  cutter-wheel 
is  kept  sharp  during  the  operation  by  means 
of  two  rotating  discs,  one  acting  on  each  face, 
and  each  covered  with  leather  and  emeiy. 
The  blocks  or  pieces  of  cork  are  placed  in  a 
box,  from  which  they  are  taken  by  a  jaw 
which  shdes  forward  and  places  them  between 
the  grips  of  the  revolving  spindles. 

Another  plan  was  patented  a  few  years  ago 
by  Messrs.  Cutler  and  Hancock.  A  horizontal 
spindle,  running  in  suitable  bearings,  can-ies 
a  hollow  conical  cutter  at  each  end.  The 
largest  end  of  the  cone,  which  is  outwards,  is 
made  very  sharp ;  and  a  small  opening  length- 
wise of  the  cutter  has  also  a  cutting  edge, 
for  reducing  the  cork  to  a  proper  size  and 
shape,  as  it  enters  the  cone.  A  convenient 
number  of  these  spindles  are  mounted  in  a 
frame,  to  which  a  traversing  motion  can  be 
given  by  means  of  a  screw  and  handle.  A 
rapid  motion  is  communicated  to  the  spindles 
by  a  number  of  belts  from  a  large  drum 
moved  by  a  steam  engine  or  other  soiu-ce  of 
power.  Pieces  of  cork  are  placed  in  a  holder ; 
and  the  holder  being  placed  in  front  of  the 
cutters,  with  a  proper  support  behind,  they  are 
urged  forward  by  the  hand  screw  until  the 
cork  has  been  cut  through.  The  corks,  as 
they  ai-e  made,  ai-e  pushed  out  by  rods,  which 
slide  within  the  spindles. 

A  'Patent  Cork  Cutting  Company'  has 
been  lately  estabHshed,  for  the  manufacture 
of  corks  by  machinery.  The  patentees  assert 
that  the  corks  so  made  are  both  cheaper  and 
better  than  those  made  by  hand,— a  matter 
which  mH  soon  be  detei-mined  by  the  pur- 
chasers. The  same  company  manufacture 
cork  gmi  wadding,  used  in  mihtary  services. 

Many  substitutes  for  cork  have  fifom  time 
to  time  been  introduced,as  stoppers  for  bottles. 
Mr.  Brockedon  has  invented  bottle-stoppers 
made  of  india  nihber.  The  core  of  the  stop- 
per is  made  of  cotton  twisted  into  strands  ; 
several  of  the  strands,  lapped  with  flax  thread, 
ai-e  laid  together  longitudinaUy,  with  loose 
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fine  cotton  roving  laid  between  them.  Tliey 
ai-e  then  lapped  in  a  cyHndiical  form  with  flax 
thread,  and  the  india-nahber  solation  applied 
to  it  while  wann.  It  is  only  for  jpeculiai-  pur- 
poses that  these  stoppers  can  be  used  as 
substitutes  for  corks ;  when  applied,  they 
must  be  shghtly  wetted  to  make  them  sUde 
do^yn  the  inner  siu'face  of  the  neck  of  the 
bottle. 

Mr.  Betts,  the  distiller,  has  introduced  a 
patent  capsule,  for  stopping  bottles  containing 
patented  and  other  hquors.  The  material 
employed  consists  of  thin  plates  of  metal, 
formed  of  a  layer  of  tin  united  to  a  layer  of 
lead  ;  and  this  material  is  brought  to  a  shape 
which  enables  it  entii-ely  to  cover  the  corked 
mouth  of  the  bottle. 

One  of  many  modes  suggested  of  employing 
cork  for  stuffing  beds  and  cushions  is  that 
patented  a  few  years  ago  by  M.  Bachelard. 
According  to  this  suggestion,  the  cork  is  used 
in  the  «tate  of  saw-dust  or  shreds,  instead  of 
in  biilk.  Any  mode  of  preparing  it  may  be 
adopted,  provided  it  be  in  very  small  frag- 
ments. It  may  be  used  alone,  or  combined 
with  wool  or  horsehair.  The  patentee  states 
that  if  a  substratum  of  the  cork  be  covered 
with  a  layer  of  horse-hair  or  wool,  we  shall 
have  all  the  smoothness  of  a  horse-hau-  or 
wool  mattrass,  combined  with  the  lightness 
and  elasticity  of  cork.  When  used  at  sea, 
such  a  mattrass  might  be  light  enough  to  act 
as  a  life-presei'ver,  in  case  of  exigency. 

The  unmanufactured  cork  imported  in  1848 
amounted  to  3,028  tons.  The  Erench  corks 
imported  in  a  manufactured  state  amounted  in 
1849  to  151,861  lb. 

CORKSCREW.  The  common  corkscrew 
is  too  simple  in  its  action  to  require  any  de- 
scription ;  but  that  which  goes  by  the  name 
of  its  inventor,  and  is  called  the  Shrapnell 
Corkscrew,  deserves  a  little  notice. 

The  ShrapneU.  Corkscrew,  though  specially 
adapted  for  the  Shrapnell  bottle,  is  also  useful 
for  other  bottles.  This  corkscrew  has  three 
spikes,  which  press  down  vertically  on  the 
upper  surface  of  the  cork  soon  after  the  screw 
has  entered.  As  soon  as  the  spikes  touch  the 
cork,  they  are  prevented  from  turning  round 
■\vith  the  screw,  and  they  thus  enter  the  cork 
as  the  screw  rotates.  Wlien  the  cork  is  about 
to  be  extracted,  a  slight  twist  given  to  the 
instrument  enables  the  extraction  to  take 
place  with  much  ease.  The  Shrapnell  bottle 
is  intended  to  obviate  the  necessity  of  using 
wire  or  string  for  fastening  down  the  corks  of 
bottles  which  contain  effervescing  drinks.  The 
inside  of  the  neck  of  the  bottle  is  cut  or  cast 
with  an  internal  screw;  so  that  the  cork, 
driven  in  in  tlio  usual  way,  expands  in  the 


screw,  and  holds  so  tightly  that  nothing  but  a 
circular  or  screw-like  movement,  such  as 
that  of  the  Shrapnell  corkscrew,  can  remove  it. 

CORN  TRADE.  The  name  of  corn  is 
sometimes  given  to  grain  only,  while  at  other 
times  it  is  made  to  include  meal  or  flour  as 
well  as  grain.  The  American  merchants,  and 
some  in  our  own  country,  give  the  name  of 
breadstuff's  to  grain  and  meal  collectively.  We 
shall  give  a  few  entries  illustrative  of  the  con- 
sumption of  foreign  corn  in  this  country. 

The  wheat  and  wheat  flour  imx^orted  into 
Great  Britain  between  the  years  1825  and 
1849,  varied  from  66,905  qrs.  in  1835,  to 
4,835,280  qrs.  in  1849.  Of  the  quantity  in 
this  last  mentioned  year,  which  exceeded  that 
of  any  previous  year,  the  imports  from  the 
chief  sources  of  supply  were  in  round  num- 
bers : — 

France  750,000  qrs. 

United  States  600,000  „ 

Russia  600,000  „ 

Prussia   600,000  „ 

The  average  importation  of  wheat  and  wheat 
flour,  from  1828  to  1849,  was  1,771,067  qrs. 
annually;  of  which  Prussia  supplied  435,791, 
United  States  242,094,  Gei-many  232,034,  and 
Russia  209,237. 

The  quantities  of  all  kinds  of  grain  and 
meal  imported  in  1849,  were  as  follow  : — 


Wheat  and  wheat-meal  4,835,280 

Barley  and  barley-meal  1,389,858 

Oats  and  oat-meal   1,307,904 

Eye  and  rye-meal   246,843 

Peas  and  pea-meal   236,525 

Beans  and  bean-meal   458,651 

Indian  com  and  meal  2,277,224 

Buckwheat  and  meal    627 

Beer  or  Bigg   843 


10,753  755 

The  average  prices  paid  for  six  of  these  va- 
rieties of  foreign  com  and  pulse  in  that  year 
were— wheat  44s.  3rf.,  barley  27s.  Qd.,  oats 
17s.  Gd.,  rye  25s.  8d.,  peas  31s.  2d.,  beans 
30s.  2d.  per  quarter. 

The  wheat,  bariey,  and  oats,  sold  in  the 
towns  from  which  the  averages  given  by  the 
corn  inspectors  are  obtained,  in  three  conse- 
cutive years,  amounted  to  the  foUowng  quan- 
tities : — 

Wheat.         Barley.  Oats. 
1847.  .4,637,616.  .2,041,129. .  960,334 
1848 . .  5,399,833 . .  2,401 ,736 . .  1,022,875 
1849 . .  4,453,982 . .  2,099,820 . .  851,079 

In  the  year  1850,  the  following  enormoua 
quantities  of  'bread-stuff'  were  brought  into 
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the  port  of  London,  from  the  agricultural 
counties  and  from  abroad  : — 

Wheat   874,410  quarters. 

Barley   455,475  „ 

Oats   1,141,398  „ 

Beans   122,226  „ 

Peas    76,255  „ 

/    399,123  sacks  and 

 t     66,463  barrels. 

More  than  three-fourths  of  this  entire  quantity 
was  brought  from  foreign  countries.  In  1849 
the  quantities  of  wheat,  barley,  and  oats,  ex- 
ceeded those  of  1850. 

CORNELIAN,  or  CARNELIAN.  [Agate.] 
CORNET  was  an  ancient  wind  instrument 
fonned  of  wood ;  it  was  superseded  in  the 
latter  part  of  the  17th  century  by  the  oboe. 

CORNET-STOP,  in  the  organ,  is  an  imi- 
tative treble-stop,  consisting  of  five  ranks  of 
pipes,  each  key  of  the  instrument  causing  all 
the  five  pipes  to  sound  at  once;  they  are 
tuned  to  a  given  note  and  its  8th,  12th,  15th, 
and  17th. 

CORNWALL.  Copper  and  tin  are  the 
most  important  minerals  of  Cornwall.  The 
extent  of  the  metalliferous  veins  is  unknown, 
as  well  as  the  depth  to  which  they  extend : 
no  miner  has  yet  seen  the  end  or  bottom  of  a 
vein.  Their  width  varies  much,  from  the 
thickness  of  a  sheet  of  paper  to  30  feet;  but 
they  are  usually  from  1  to  3  feet  in  thickness. 
The  ores  of  copper  or  tin  do  not  often  occur 
together  in  the  same  vein  at  any  great  depth. 
If  tin  be  discovered  first,  it  sometimes  disap- 
pears, after  sinking  100  feet  more,  and  is  suc- 
ceeded by  copper ;  in  others,  tin  is  found  at 
the  depth  of  1000  feet  beneath  the  sm-face, 
almost  without  a  trace  of  copper ;  if  copper 
be  first  discovered,  it  is  very  rai-ely,  if  ever, 
succeeded  by  tin.  It  is  seldom  that  either 
ore  is  found  nearer  to  the  surface  than  80  or 
100  feet. 

The  copper  and  tin  mines,  excepting  a  few 
near  Callington,  are  south-west  of  the  rivers 
Alan  and  Fowey.  The  chief  mining  district 
extends  from  St.  Agnes  on  the  north  coast  by 
Redruth  to  the  neighbom-hood  of  Helston  ant, 
Marazion ;  and  some  mines  ai'e  worked  west 
of  iVIarazion.  St.  Austell  is  in  the  oenti-e  of 
another  but  less  extensive  mining  disti-ict 
near  the  south  coast. 

The  lead  mines  of  Cornwall  are  not  nu- 
merous, though  the  ore  has  been  discovered 
in  many  parts  of  the  county.  Silver  ores  have 
been  obtained  from  several  mines  in  Corn- 
wall, chiefly  in  lodes  or  cross  courses  in  the 
graywacke.  Gold  has  been  found  in  the  tin 
streams.  Iron  ore  is  also  obtained,  anc 
shipped  to  Wales.  Zinc,  antimony,  cobalt, 
and  arsenic  are  procured,  as  well  as  some 


other  of  the  semi-metals.   Freestone  of  dif- 
ferent qualities  is  quarried. 

During  the  30  years  from  1815  to  1846, 
there  were  220  copper  mines  in  the  countj', 
the  produce  of  which  was  sold  at  the  public 
ticketings.  In  the  year  1845,  35  of  these 
mines  had  been  worked  upwards  of  20  years ; 
40  had  been  worked  between  10  and  20  years ; 
31  had  been  worked  between  5  and  10  years  ; . 
and  114  had  been  worked  less  than  5  years. 
The  average  per-centage  of  copper  from  all 
the  mines  during  the  30  years  was  71 ;  the 
highest  average  from  any  one  mine  was  26^ ; 
and  the  lowest  average  from  any  mine  was 
2|.  The  quantity  and  value  of  Cornish 
ores  are  briefly  alluded  to  in  another  article 
[Copper]. 

The  following  demands  for  space  at  the 
Great  Exhibition,  whether  fully  adhered  to  or 
not,  will  serve  to  illustrate  the  products  and 
resomrces  of  Cornwall : — In  the  first  section 
(raw  materials  and  produce)  for  the  mineral 
Idngdom  will  be  required — for  ores,  398  super- 
ficial feet;  for  models  of  machinery,  illus- 
trating the  preparation  of  the  ore  for  the 
smelter  and  tin  smelting,  70  feet;  ochres,  clays, 
and  china  stone,  including  a  model  of  a  clay- 
work,  94  feet ;  building  and  road  stones,  sand, 
hone  stones,  &c.,  171  feet;  ornamental  stones 
and  slates,  202  feet.  Animal  and  vegetable 
kingdoms— for  hides,  100  feet;  pUchards,  4 
feet ;  Normal  guano,  3  feet ;  wheat,  2  feet — 
109  feet;  for  nets  illustrating  the  Cornish 
fisheries,  150  feet;  making  a  total  required  in 
section  1,  1,194  feet.  In  the  second  section 
(machineiy)  are  required  for  steam-engines 
and  instruments  connected  with  steam  ma- 
chinery, 784  superficial  feet ;  miscellaneous 
machines,  models,  and  tools,  204  superficial 
feet;  naval  architecture,  70  superficial  feet; 
total  in  second  section,  1,058  superficial  feet. 
For  the  display  of  manufactures  412  feet  of 
space  have  been  demanded,  336  feet  of  wliich 
are  requii-ed  for  ornamental  manufactures  in 
granite,  poi-ph3Ty,sei-pentine,  riband  slate,  &c., 
the  remainder  being  wanted  for  crucibles, 
safety  fuze,  chairs,  embroiderj',  &c.  Malnug 
a  total  of  space  requii-ed  for  the  county  of 
2,664  superficial  feet. 

CORRIDOR  signifies  a  gallerj'  or  passage- 
way leading  to  apartmenis  independent  of 
each  other.  In  all  large  buildings  containing 
numerous  apai-tments  corridors  are  necessai-y, 
either  closed  or  open.  The  comdor  round 
the  great  cortile,  or  open  court,  of  the  Cauccl- 
larea  at  Rome,  designed  by  Bramantc,  consists 
of  an  open  gallery  supported  by  columns.  _ 
CORSICA.  About  25,000  acres  in  this 
island  are  planted  with  vines.  The  yearly 
produce  of  wine  is  6,000,000  to  7,000,000  gal- 
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Ions,  some  of  which,  especially  that  of  Cap 
Coi-so,  is  of  good  quality ;  but  in  general  it  is 
cai-elessly  made, ripe  and  unripe  grapes  being 
put  indiscriminately  into  the  wine-press.  Of 
chestnuts,  an  important  article  of  food,  the 
produce  is  about  50,000  quarters  ;  the  chest- 
nut-tree is  one  of  the  most  magnificent  vege- 
table productions  of  the  island.  The  mulberry 
is  cultivated  for  the  production  of  silk.  The 
cotton-shrub,  sugai--cane,  indigo,  tobacco,  and 
madder  are  also  cultivated.  The  orange, 
citron,  fig,  almond,  pomegranate,  date-palm, 
and  other  fruit-trees,  flourish,  and  their  pro- 
duce is  largely  exported.  The  chestnuts  and 
walnuts  of  the  island  ai-e  of  the  best  quality 
and  of  the  largest  size.  A  good  deal  of  excel- 
lent honey  and  wax  is  gathered. 

Iron,  lead,  antimony,  black  manganese, 
granite,  varying  in  coloiu-  from  gray  to  red, 
porphyry,  white  marble,  limestone,  jaspar, 
emerald,  amianthus,  &c.,  are  found.  Of  ma- 
nufacturing industry  there  is  little.  A  little 
iron  is  manufactured  from  ore  brought  from 
the  island  of  Elba,  for  no  mines  are  worked 
by  the  Corsicans.  The  island  has  several  oil 
and  flour  mills,  tanneries,  and  brick-works  ; 
2  establishments  for  the  manufacture  of  soap, 
and  1  for  making  glass.  These  articles,  to- 
gether with  turnery,  pitch  and  tar,  and  bad 
cheese,  are  almost  the  only  industrial  products. 
The  commerce  consists  of  the  agricultural  pro- 
duce, and  brandy,  olive  oil,  dried  fruits,  wax, 
salt  fish,  coral,  ship-timber,  myrtle  leaves, 
orange  flowers,  lichen,  tannedhides,  goat-skins, 
deals,  &c. 

CORUNDUM.  Several  substances  differ- 
ing considerably  in  colour,  and  sometimes  in 
form,  but  nearly  agreeing  in  composition,  are 
classed  together  under  the  name  of  corimdum, 
which  is  that  given  to  the  common  variety  by 
the  natives  of  India.  The  sapphire  is  one  of 
these  substances  ;  its  chief  varieties  are  the 
?/;/ij7e,  transparent  or  translucent;  the  oriental, 
blue ;  oriental  amethyst,  purple  ;  oriental  topaz, 
yellow ;  oriental  emerald,  green.  The  sapphire 
occurs  in  rolled  masses  and  crystallised ;  it 
possesses  double  refraction,  and  is  inferior  in 
hardness  only  to  the  diamond.  Muby  is  of  a 
rose-red  colour,  and  generally  occurs  in  six- 
sided  prisms.  Common  corundum,  or  adaman- 
tine spar,  is  sometimes  nearly  colourless,  and 
rather  translucent;  it  presents  great  variety 
of  colour,  but  is  most  commonly  greenish  or 
grayish,  occasionally  brown  or  red,  rarely 
blue  ;  it  is  used  in  the  East  Indies  for  cutting 
and  polishing  precious  stones,  and  also  gra- 
nite and  other  hard  rocks.  Emery  is  regarded 
as  amorphous  corundum ;  its  colour  is  usually 
gray ;  its  lustre  is  somewhat  glistening ;  when 
ground  to  powder,  it  is  used  in  polishing  hard 


bodies.  Alumina  forms  about  nine-tenths  of 
all  varieties  of  Corundum. 

COSMETICS.  The  chemistry  of  the  toilet- 
table  has  provided  many  preparations  under 
the  name  of  Cosmetics,  for  external  adornment 
or  artificial  beautifying.  Hair  dyes,  pomatums, 
pomades,  depilatories,  dentifrices,  tooth-poicders, 
(fee,  may  all  be  deemed  more  or  less  as  belong- 
ing to  the  class  of  cosmetics ;  but  the  name 
is  usually  confined  to  those  preparations  which 
are  applied  to  the  skin. 

The  best  cosmetic  is  plain  soap  and  water. 
To  soften  the  skin,  however,  many  substances 
are  used,  such  as  almond  soap,  Naples  soap, 
Castile  soap,  milk  of  roses,  cold  cream,  or 
almond  j)aste.  Sometimes  it  is  desired  to 
harden  the  cuticle  or  outer  skin,  and  this  is 
done  by  spirit,  astringents,  and  acids.  For 
removing  or  hiding  frecldes,  various  lotions 
and  washes  are  employed.  To  give  an  artificial 
tint  or  bloom  to  the  skin  is  the  chief  work  of 
the  cosmetic  artist.  Rouge  and  carmine  are 
much  employed  to  give  a  red  tint :  starch  and 
magnesia  to  impart  a  delicate  whiteness. 
Several  of  the  salts  of  bismuth  and  of  lead, 
under  the  various  fine  names  of  pearl  white, 
flake  white,  cream  of  roses,  &Q.,  are  often  em- 
ployed as  cosmetics ;  but  they  have  an  injurious 
eSect  on  the  sldn,  and  sometimes  produce  a 
sort  of  skin-poisoning. 

A  want  of  attention  to  the  chemical  action 
of  colours  has  sometimes  led  ladies  into  an 
embarrassing  predicament.  Bismuth-powder, 
sometimes  sold  as  a  substitute  for  genuine 
pearl-powder,  has  the  property  of  turning 
black  when  in  contact  with  fumes  of  sulphur, 
or  with  sulphuretted  hydrogen  gas.  A  lady 
who  painted  with  this  cosmetic,  happened  to 
bathe  in  a  mineral  water  impregnated  with 
this  gas  ;  and  the  consequence  was,  that  the 
artificially  whitened  sldn  turned  nearly  black, 
and  so  remained  for  several  weeks.  Another 
lady,  who  used  the  same  cosmetic,  attended  a 
lecture  at  Harrogate  on  mineral  waters  ;  and 
the  lecturer  handed  round  a  bottle  containing 
sulphuretted  water,  that  its  odour  might  illus- 
trate the  point  on  which  he  was  directing 
attention ;  the  lady  did  as  others  did — smelt 
at  the  bottle  ;  and  the  result  was  that  she  be- 
came, not  merely  figuratively,  hut  literally 
'  black  in  the  face.'  Even  the  coals  of  a  com- 
mon English  fire  often  contain  enough  sul- 
phur to  produce  in  a  slighter  degree  an 
analogous  effect.  Instances  have  been  known 
in  which  a  lady,  seated  near  a  large  fire  at 
Christmas  time,  has  had  one  side  of  her  wliito 
neck  tinged  with  a  darkness  which  puzzled 
all,  except  those  who  were  aware  of  the  effect 
of  sulphur  fumes  upon  bismuth  cosmetics. 
COTE-D'OR.    This  department  of  France 
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is  famous  for  its  -wines.  Tlie  favoured  district 
is  divided  into  two  parts— the  C6te-de-Nuits, 
extending  from  Dijon  to  Nuits;  and  the  Cote- 
Beaimoise,  from  Nuits  to  the  Dheune.  The 
former  is  famous  for  its  red  wines,  the  most 
reno\Yned  of  which  are  those  called  Romance, 
Vougeot,  Chamhertm,  Richehourg,  and  Nuits ; 
while  the  latter  produces  hoth  red  and  white 
wines,  which  for  flavour,  delicacy,  and  perfume, 
axe  not  sui-passed  in  the  world ;  hut  they  do 
not  bear  transport  so  well  as  those  groTO  on 
the  Nuitonne  slope.  Among  the  red  wines  of 
the  Beaune  slope,  the  most  famous  are  those 
called  Volnay,  Pomard,  Beaune,  La  Peyrieure  ; 
and  among  the  white,  Meursault,  Montrachet, 
and  Goutte-d'Or.  Besides  these  famous  Bur- 
gundy wines,  a  good  deal  of  wine  resembhug 
Champagne  is  manufactured  in  the  depart- 
ment, and  sold  as  such.  Tlie  annual  produce 
of  all  the  vineyards  of  the  department  amounts 
to  about  12,000,000  gallons. 

The  department  ranks  the  first  in  France 
with  respect  to  the  extent  of  its  forests,  in 
which  oak,  beech,  and  elm  are  the  principal 
trees. 

Iron,  coal,  marble,  millstones,  limestone, 
plaster  of  Paris,  potter's  clay,  &c.  are  found. 
The  iron  mines,  which  lie  chiefly  in  the 
mountains  in  the  north-east  of  the  department, 
are  amongst  the  most  productive  in  France ; 
the  ore  is  converted  into  malleable  iron  and 
steel  at  nearly  100  blast  furnaces  and  foundries 
by  means  of  charcoal  near  the  mine-mouth. 
There  are  about  300  factories  of  various  kinds 
in  the  department,  the  products  being  linen, 
woollen  cloth,  blankets,  cotton  and  wooUen 
yarn,  beet-root  sugar,  brandy,  vinegar,  paper, 
seed-oil,  beer,  leather,  and  earthenware.  The 
commerce  of  the  department '  consists  in  the 
agricultural  and  industrial  products  already 
named,  and  in  wool,  hides,  timber,  oak  staves, 
hay,  fuel-wood,  nails,  and  whetstones. 

COTTON  CULTURE  AND  TRADE. 
Cotton  is  a  filamentous  substance  produced 
by  the  surface  of  the  seeds  of  various  species 
of  Ooxsypium.  It  consists  of  vegetable  hairs, 
of  considerable  length,  springing  from  the 
surface  of  the  seed-coat,  and  filluig  up  the 
cavity  of  the  seed  vessel  in  which  the  seeds 
lie.  These  hairs  are  long  weak  tubes,  formed 
from  cells  which  have  grown  together,  and 
which,  when  immersed  in  water  and  examined 
under  the  microscope  by  transmitted  light, 
look  like  flat  narrow  transparent  ribands,  pi-e- 
senting  at  short  intervals  a  spiral  tmst,  by 
means  of  which  their  surface  is  roughened, 
80  that  cotton  goods  are  less  soft  than  linen. 

The  genus  Gossypivm  is  common  to  both 
continents.  There  is  no  record  of  the  first 
cultivation  of  the  cotton  plant  in  Asia  or 


America:  it  being  indigenous  to  both,  so  far 
as  our  present  knowledge  extends.  Africa 
and  Europe  are  supposed  to  have  first  be- 
come acquainted  \vith  cotton  by  the  exjiorta- 
tion  of  muslin  from  India  by  way  of  the  Red 
Sea.  The  various  species  occupy  natiu-ally 
a  belt  x^robably  exceeding  the  torrid  zone  in 
breadth,  but  in  a  cultivated  state  we  have 
cotton  now  extending  on  one  liand  to  the 
south  of  Europe,  and  Lower  Virginia,  and 
even  Maryland,  in  the  United  States  of 
America ;  while,  on  the  other,  we  have  it  as 
far  south  as  the  Cape  of  Good  Hope,  and  in 
America  to  the  southern  parts  of  Brazil. 
Within  these  hmits  it  may  also  be  seen  culti- 
vated at  considerable  elevations.  Baron  Hum- 
boldt mentions  haAdng  seen  it  even  at  9000 
feet  of  elevation  in  the  Equinoctial  Andes ; 
and  in  Mexico,  at  5500  feet.  Dr.Royle  states 
it  as  being  cultivated  in  small  quantities  at 
4000  feet  of  elevation  in  30°  N.  lat.  in  the 
Himalayas.  The  localities  suited  to  the  pro- 
duction of  cotton  depend  as  much  upon  the 
chmate  as  the  soil,  and  also  upon  the  specific 
pecuharities  of  the  different  kinds  of  cotton 
plants. 

The  distinctive  names  by  which  cotton  is 
known  in  commerce  ai-e  mostly  derived  fi-om 
the  countries  of  their  production  :  the  excep- 
tions are  Sea  Island  Cotton  and  Upland 
Cotton.  The  former  of  these  was  first  culti- 
vated in  the  low  sandy  islands  near  the  coast 
of  Charleston  in  America ;  while  the  latter  is 
grown  in  the  inner  or  upland  coimtry.  The 
Sea  Island  Cotton  is  the  finest  of  all  the 
vai-ieties  of  cotton.  The  Upland  is  often 
called  Bowed  Cotton. 

In  India  and  many  of  tlie  islands  of  the 
Indian  Ocean,  the  cotton-plant  has  been  culti- 
vated, and  its  filaments  spun  and  woven,  from 
time  immemorial.  In  Mexico  the  Spaniards 
found  cotton  in  common  use  at  the  time  of 
their  conquest  of  the  countiy.  The  Egjiitians 
were  acquainted  in  the  time  of  Phny  with  the 
use  of  cotton.  The  cotton-plant  was  very 
cai-ly  kno-wn  in  China,  and  cultivated  as  an 
ornamental  garden  shrub;  but  its  filaments 
were  not  brought  into  use  until  about  the 
13th  century.  The  Saracens  cultivated  cotton 
in  Spain  and  Sicily  in  the  10th  centiuy.  The 
manufacture  of  cottun  did  not  rise  in  other 
countries  till  a  much  later  period.  It  was  not 
until  the  17th  century  that  cotton  goods  were 
made  in  England;  and  even  of  these  the  vravp 
was  composed  of  linen  and  only  the  weft  of 
cotton,  until  the  invention  of  Arkwright 
atVorded  the  means  of  producing  good  fabrics 
of  cotton  only.  From  that  date  (1709),  the 
trade  in  cotton  in  this  countiy  bos  gone  on 
increasing  with,  astonishing  ropidity.  The 
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luantity  of  cotton  brought  to  this  country  in 
17GJ:  was  about  4,000,000  lbs. ;  in  1780,  about 
7.000,000  lbs. ;  in  1790,  about  30,000,000  lbs. ; 
and  in  1800,  about  50,000,000  lbs.  The  im- 
ports did  not  increase  very  rapidly  durmg  the 
wai- ;  but  since  that  time  they  have  augmented 
in  the  follo^ving  manner,  taking  an  interval  of 
five  yeai-s  between  tlie  respective  dates  : — 

Years.  Pounds. 

1815    99,000,000 

1820    153,000,000 

1825    229,000,000 

1830    264,000,000 

18.35    364,000,000 

1840    592,000,000 

1845    722,000,000 

1849    775,000,000 

Mr.  Woodbury,  the  Secretary  of  the  United 
States  Treasury,  has  estimated  the  entire  pro- 
duce of  cotton  in  all  countries,  at  various 
periods,  as  follows  : — 

Years.  Pounds. 

1791  ..           ..  490,000,000 

180]    520,000,000 

1811    555,000,000 

1821    630,000,000 

1831    820,000,000 

1834    900,000,000 

In  J  791  the  United  States  produced  only 
J^th  of  the  entire  quantity ;  in  1834  its  share 
exceeded  one-half;  and  in  1844  its  produce 
was  nearly  double  of  that  in  1834.  Slore  than 
half  in  value  of  the  entii-e  exports  from  the 
United  States  now  consist  in  cotton  wool. 
More  than  four-fifths  of  the  entire  cotton  pro- 
duce of  the  United  States  is  purchased  by 
Great  Britain.  In  the  Mississippi  valley  land 
fresh  brought  trader  cultivation  will  yield  on 
an  average  from  1000  to  1200  lbs.  per  acre 
of  cotton  with  the  seed,  which  will  yield  250 
or  300  lbs.  of  cleaned  cotton. 

As  there  are  frequently  doubts  entertained 
concerning  the  capability  of  the  United  States 
to  supply  us  regularly  with  cotton,  and  con- 
cerning the  pradcnce  of  depending  mainly  on 
one  country  for  a  supply,  attempts  are  now 
being  made  to  encourage  the  growth  of  cotton 
in  the  West  Indies  and  Port  Natal,  and  an 
increased  growth  in  the  East  Indies.  Many  of 
these  attempts  seem  likelyto  bo  attended  with 
success.  The  experiments  now  being  made  in 
respect  to  flax  [Flax]  were  in  like  manner  sug- 
gested by  uncertainty  concerning  the  American 
supply  of  cotton. 

The  imports  of  cotton  in  the  years  1845-6- 
7-8  and  9,  and  placed  under  the  names  of  the 
countries  whence  imported,  were  as  follow,  in 
bales 


184r,— 49. 

United  States    . .  6,188,144 

BrazU   495,085 

Egypt   224,579 

East  Indies  . .  899,213 
Miscellaneous    . .  44,833 


Yearly 
average. 

1,237,019 
99,137 
44,918 
179,852 
8,900 


7,852,454  . .  1,570,492 
A  bale  or  bag  of  cotton  has  become  a  gra- 
dually increasing  quantity.  In  1820  it  ave- 
raged about  250  lbs. ;  at  present  the  average 
is  somewhat  above  400  lbs.  Our  imports,  in 
lbs.,  were  717  millions  in  1848,  and  775  mil- 
lions m  1849. 

Nearly  all  the  cotton  used  on  the  continent 
of  Europe  is  grown  in  the  United  States.  The 
average  United  States  produce  for  the  years 
1844-50  has  been  about  2,200,000  bales— 
nearly  a  thousand  miUion  lbs. ! 

COTTON  MANUFACTURE.  Cotton 
was  woven  by  the  Hindoos  and  Chinese 
many  centuries  before  the  Christian  sera. 
The  EgjTptians  are  supposed  to  have  im- 
ported woven  cotton  before  the  plant  had 
begun  to  be  cultivated  in  their  countiy ;  and 
the  Romans  received  woven  cotton  from  IncUa 
long  before  the  cotton-plant  was  Imown  in 
Europe.  The  first  Europeans  who  spun  and 
wove  cotton  were  the  Italians  of  the  commer- 
cial repubhcs,  who  had  become  famiUar  with 
the  material  while  exercising  their  trade  as 
merchants  between  Europe  and  the  East. 
From  the  10th  to  the  13th  centuries,  cotton 
goods  were  manufactured  to  a  lai-ge  extent  by 
rhe  Moors  of  Spain,  especially  a  coarse  variety 
to  which  they  gave  the  name  oifusie,  whence 
our  '  fustian.'  The  other  nations  of  Eiirope 
learned  the  manufacture  of  cotton,  not  from 
the  Moors  of  Spain,  but  from  the  Christians 
of  Italy.  The  art  travelled  from  Italy  to  the 
Netherlands,  and  thence  to  England,  where 
it  was  fii-st  practised  in  the  beginning  of  the 
17th  century. 

The  extension  of  this  manufacture  has  been 
far  more  rapid  in  England  than  in  any  other 
country.  Before  Arkwiigkt's  time,  it  was  the 
custom  for  the  weavers,  who  were  dispersed 
in  cottages  throughout  the  manufacturing 
districts,  to  purcliase  the  material  ■mi\\  which 
tliey  worked,  and,  having  converted  it  into 
cloth,  to  carry  their  wares"  to  market,  and  sell 
them  on  their  own  account  to  the  dealers ; 
but  about  1760  the  merchants  of  Manchester 
began  to  employ  the  weavers,  furnishing  them 
wth  yam  for  warp,  and  with  raw  cotton,  whicli 
was  spun  by  the  weaver's  family  for  the  wel'l, 
and  paying  a  fixed  price  for  the  labour  be- 
stowed in  weaving.  The  Factory  System,  now 
so  closely  connected  with  the  cotton  manufac- 
ture, arose  out  of  the  invention  of  complicated 


683      COTTON  MANUFAOTUEE. 


COTTON  SPINNING. 


684 


pieces  of  machinery  which  could  not  be  worked 
in  the  cottages  of  the  weavers.  About  1760 
.James  Hargreaves  invented  a  carding  engine, 
to  assist  in  straightening  the  fibres  of  cotton. 
In  1767  the  same  ingenious  man  invented  the 
Spinning  Jeimy,  by  which  a  number  of  threads 
could  be  spun  as  easily  as  one  thread  by  the 
old  spinning  wheel.  The  saving  of  labour 
which  this  machine  effected  roused  the  jea- 
lousy of  the  spinners,  who  for  a  time  pre- 
vented the  new  machine  from  coming  into 
general  use.  This  opposition  however  being 
overcome,  the  Spinning  Jenny  became  gene- 
rally used  for  spinning  weft  threads  in  the 
manufacture  of  cloth,  wherein  linen  thread 
formed  the  warp.  Ai-kwright  patented  in 
1769  his  Spinning  Frame,  by  which  cotton 
yai'n  could  be  woven  strong  enough  for  warp 
threads.  All  attempts  to  produce  fine  muslin, 
although  India-spun  yarn  was  used  as  weft, 
were  for  many  years  fruitless ;  but  in  1786 
Samuel  Crompton  invented  the  Mule  Jenny, 
by  which  yarn  could  be  produced  much  finer 
and  softer  than  any  before  wrought  in  this 
country. 

This  train  of  inventions  led  to  an  astonish- 
ing increase  of  manufacture.  But  the  manu- 
facturers were  for  a  time  subjected  to  much 
discouragement  from  the  determination  of  the 
revenue  ofiicers  to  charge  for  cloth  composed 
wholly  of  cotton  double  the  duty  payable  upon 
calicoes  woven  with  linen  warp  and  printed 
for  exportation,  and  also  by  prohibiting  their 
use  at  home.  With  some  difficulty  an  act  of 
Parhament  was  obtained  for  removing  these 
obstacles  to  the  development  of  the  maufac- 
tui'e,  which  from  that  time  was  prosecuted 
with  a  great  and  continually  accelerated  rate 
of  increase.  Of  the  inventors  who  gave  the 
spur  to  this  industry,  Hargreaves  and  Gromp- 
tbn  died  comparatively  poor,  wliile  Arkwright 
was  enabled  to  accumulate  enormous  wealth. 
Some  of  Crompton's  finest  yams  were  sold  by 
him  at  20  guineas  per  lb. :  they  can  now  be 
produced  of  the  same  fineness  for  15  shillings ! 

Arkwright  brought  out  a  succession  of  im- 
provements in  the  various  processes  of  the 
manufacture ;  and  since  Ins  time  every  year 
has  added  to  the  number,  until  the  preparing 
and  spinning  machinery  has  reached  an  extra- 
ordinary degree  of  perfection.  The  first  suc- 
cessful attempt  to  weave  by  machinery  was 
made  in  1785  by  Dr.  Cartwright;  and  Mr. 
Monteith  of  Glasgow  was  the  first  person  to 
make  use  of  the  new  method  on  a  large  scale. 
Padcliffe  added  efficiency  to  the  power  looms 
by  the  invention  in  1804  of  the  Dressing  or 
Starching  Machine. 

The  proccssea  connected  with  the  prepara- 
tion and  spinning  of  the  cotton  fibres  are  de- 


scribed under  Arkwhight  ;  Cotton  Spinning,' 
and  Theead.  The  weaving  of  the  yam  into 
piece-goods  is  described  under  Fustian; 
Velvet  ;  and  Weaving.  The  imparting  of 
colour  and  design  to  the  woven  cloth  is 
treated  under  Bandana;  Cotton  or  Calico 
Printing  ;  and  Dyeing.  The  statistics  of  the 
manufacture,  in  respect  to  the  number  of 
factories,  power-looms,  work-people,  &c.,  are 
given  under  Factoeies.  Mr.  McCulluch  esti- 
mates that,  allowing  for  old  persons  and  chil- 
dren dependent  upon  those  actually  employed 
in  the  various  departments  of  the  cotton  ma- 
nufacture, and  in  the  constraction  and  re- 
pairs of  the  machinery  and  buildings  required 
to  carry  it  on,  the  entire  manufacture  in  Great 
Britain  must  fm'nish  subsistence  for  at  letist 
1,250,000  persons. 

Mr.  Kennedy  estimated  the  value  of  the 
cotton  manufactures  produced  in  Great  Bri- 
tain in  1832  at  about  25,000,000/.  Mr.  Barnes 
made  the  estimate  for  1833  at  about  31,OOO,OO0Z. 
Mr.  McCulloch's  estimate  for  1836  was  about 
34,000,000/.  Mr.  Porter's  estimate  for  1841 
was  about  49,000,000/.  It  is  admitted  that 
there  are  no  exact  data  for  determining  these 
quantities  ;  but  the  above  are  approximately 
correct.  The  capital  invested  is  supposed  to 
amount  to  30,000,000/.  or  35,000,000/. 

The  real  or  declared  value  of  manufactm-ed 
cotton  goods  exported  from  this  country  in 
various  years  was  as  foUows : — 

Years.  £ 

1820    16,516,748 

1825    18,359,526 

1880    19,428,664 

1835    22,128,304 

1840    24,668,618 

1845    26,119,331 

1849    26,890,794 

The  exports  for  1849  were  thus  divided : — 

£ 

Piece  goods  . .    . .  18,834,601 

Lace  and  net      . .  487,300 

Thread   427,422 

Hosiery      ..    ..  118,418 

Yam    6,701,920 

Sundries      ..  321,133 


£26,890,794 

Of  this  enormous  value  the  portion  sent  to 
the  British  colonies  amounted  to  7,264,469/. 

The  cotton  manufacture  is  now  largely  con- 
ducted in  the  United  States,  France,  Belgium, 
Germany,  and  other  countries  ;  and  specimens 
from  all  those  countries  will  be  found  in  the 
forthcoming  Industrial  Exhibition. 

COTTON  SPINNING.  The  spinning  of 
cotton  into  the  forai  of  yam,  or  thread,  re- 
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quires  many  preparatory  processes.  The  first 
of  these  consists  in  mixing  the  contents  of 
different  bags  together,  to  equalise  the  quality. 
This  is  done  by  spreading  out  the  contents  of 
each  hag  in  a  horizontal  layer  of  uniform 
thickness,  the  contents  of  the  several  bags 
forming  separate  layers  and  resting  one  upon 
the  other,  so  that  the  niunher  of  layers  cor- 
responds to  the  number  of  bags.  The  cotton 
of  which  this  heap  is  composed  is  then  torn 
down  by  a  rake  from  top  to  bottom.  It  is 
evident  that  in  its  progress  a  portion  of  each 
horizontal  layer  will  be  brought  away,  and 
that  thus,  if  the  work  be  skilfully  done,  the 
contents  of  the  different  bags  must  be  collected 
together  in  a  mass  of  uniform  quality.  The 
mode  of  conducting  the  mixing  depends  on 
the  quaUty  of  yarn  required. 

The  scutching-machine  is  used  to  open  the 
locks  of  cotton  and  separate  its  fibres,  while 
at  the  same  time  it  separates  from  it  any  sand 
or  seeds  which  it  may  contain.  This  machine 
consists  of  feeding  rollers  made  of  wood,  and 
placed  at  a  short  distance  from  each  other, 
through  which  the  cotton  is  made  to  pass 
slowly.  After  passing  through  the  rollers  the 
cotton  is  struck  by  a  set  of  beaters  made  to 
revolve  1000  or  more  times  in  a  minute.  The 
cotton  is  passed  through  two  sets  of  rollers, 
and  subjected  to  two  sets  of  beaters. 

Up  to  this  stage  the  fibres  of  the  cotton 
cross  each  other  in  every  direction.  The  use 
of  the  carding-engine  is  to  disentangle  them, 
to  draw  them  out,  and  to  lay  them  parallel  to 
each  other.  The  cai-d  is  a  species  of  brush 
made  of  short  wires  passed  through  a  sheet  of 
leather  and  pointing  all  in  one  direction.  In 
the  early  period  of  cotton-spinning  in  this 
country,  these  cards  were  nailed  on  smaU 
pieces  of  board  with  handles,  and  two  of  them 
were  used  together,  one  held  in  each  hand. 
Hargreaves  invented  an  improved  arrange- 
ment of  cards  in  1760  ;  but  this  gave  way  to 
the  cylinder  machine,  now  imiversally  em- 
ployed. This  consists  of  a  horizontal  cylinder 
covered  with  narrow  fillet  cards,  studded  with 
wires.  Over  the  cylinder  is  a  concave  frame, 
the  interior  surface  of  which  is  lined  with 
cards,  and  the  form  of  which  corresponds  to 
that  of  the  cyUnder.  When  the  cylinder  is 
made  to  revolve,  the  cards  on  it  and  on  the 
frame  work  against  each  other,  by  which 
means  the  fibres  of  cotton  are  disentangled 
and  properly  arranged,  as  already  mentioned. 
The  cotton  is  spread  out  into  a  sheet  of  given 
length  and  breadth,  and  placed  so  that  the 
teeth  of  the  carding-engine  can  catch  it  and 
draw  it  in.  A  sort  of  comb  draAvs  the  fibres 
of  cotton  off  the  teeth  when  the  carding  is 
effected ;  and  the  cotton  passes  through  two 


rollers  into  a  tin  can,  where  it  assumes  a  light 
fleecy  form  called  a  sliver. 

The  next  operation,  that  of  drawing,  has 
for  its  object  the  arranging  of  the  fibres  of 
cotton  longitudinally,  in  a  imiform  and  pa- 
rallel direction,  and  to  remedy  all  existing 
inequalities  in  the  thickness  of  the  sliver. 
The  drawing-frame  acts  upon  the  same  prin- 
ciple as  Arkwright's  spinning-frame,  two  sets 
of  rollers  being  employed  moving  with  unequal 
velocities.  The  cotton  is  drawn  several  times, 
to  attain  the  utmost  regularity. 

Roving,  the  next  step  in  the  process,  is  a 
continuation  of  the  drawing,  with  this  only 
difference,  that  the  cord,  now  called  a  rove  or 
sluh,  being  so  much  reduced  in  thickness  that 
it  will  not  otherwise  hold  together,  a  slight 
tmst  is  given  to  it  by  passing  it  into  a  conical 
can,  which,  while  receiving  it,  is  made  to  re- 
volve with  great  velocity.  The  rove,  thus 
slightly  twisted,  is  wound  upon  bobbins  by 
children,  and  is  then  ready  for  the  spiuning- 
frame.  The  fly-frame  and  the  tubeframe  are 
two  machines  employed  in  this  process. 

The  principle  of  Arkwright's  spinning -frame 
has  been  already  explained.  [Aekweight.] 
The  throstle-frame  is  the  same  in  principle  as 
Arkwiight's  invention,  but  the  movement  of 
the  parts  is  simphfied.  A  throstle-frame  now 
contains  from  70  to  1 50  spindles  on  each  side ; 
and  one  young  woman  can  manage  the  double 
set,  from  140  to  300  spindles.  The  Mule 
Jenny,  invented  by  Samuel  Crompton,  com- 
bines the  essential  principle  of  Arkwright's 
frame  with  the  property  of  stretching  pos- 
sessed by  Hargreave's  Jenny.  By  means  of 
the  mule-jenny,  the  roving  is  first  drawn  and 
then  stretched.  The  effect  of  this  improve- 
ment is  to  make  the  yam  finer,  and  of  a  more 
uniform  tenuity.  The  spindles  in  this  ma- 
chine are  regularly  aiTanged  on  a  carriage, 
which,  when  put  in  motion,  recedes  from  the 
rollers  with  a  velocity  somewhat  greater  than 
that  at  which  the  reduced  rovings  are  delivered 
from  them ;  during  this  time  the  yam  is  re- 
ceiving its  twist  by  the  rapid  revolving  of  the 
spindles,  and  when  the  rollers  are  made  to 
cease  giving  out  the  rovings,  the  mule-jenny 
stiU  continues  to  recede,  but  -with  a  slower 
motion,  and  its  spindles  to  revolve,  and  thus 
the  stretching  is  effected.  When  the  di-awing, 
stretching,  and  twisting  of  the  thread  are  thus 
accomplished,  the  mule  disengages  itself  from 
the  parts  of  the  machine  by  which  it  has  been 
driven,  and  then  the  attendant  spinnerreturas 
the  carriage  to  the  rollers,  again  to  perform 
its  task.  While  returning  to  the  roller,  the 
thread  which  has  been  spun  is  wound  or  built 
on  the  spindle  in  a  conical  form,  and  is  called 
a  cop.    The  mule-jenny  has  become  a  '  self- 
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acting  machine,'  by  some  beautiful  inventions 
of  Messrs.  Shai-p  and  Roberts,  at  Manchester. 
Some  of  the  modern  double  self-acting  mules 
contain  2200  spindles,  all  managed  by  one 
man. 

The  spun  yarn  is  reeled  into  hanks  con- 
taining 840  yards.  Yarn  of  low  numbers,  or 
below  40  hanks  to  the  lb.,  is  generally  spun 
by  the  throstle ;  but  high  numbers,  or  fine 
yarn,  is  more  frequently  spun  by  the  mule. 
At  Houldsworth's  Mill,  at  Manchester,  yai-n 
was  spun  a  few  years  ago  to  the  astonishing 
degree  of  fineness  of  No.  460;  that  is, 
460  X  by  840,  or  386,400  yards,  or  nearly 
220  miles  in  length,  from  1  lb.  of  cotton. 
This  yarn  was  worth  five  times  its  weight  in 
silver,  and  was  spun  for  a  muslin  dress  for 
her  Majesty.  But  even  this  triumph  of  sldll 
is  about  to  be  exceeded.  A  Manchester  manu- 
facturer is  spinning  a  pound  of  cotton  for 
the  Great  Exhibition  of  1851,  in  length  238 
miles  and  1120  yards,  being  the  finest  ever 
yet  produced.  Those  most  conversant  \dt\i 
the  details  of  cotton-spinmng  can  best  appre- 
ciate the  value  of  the  machinery  and  the 
talent  displayed  in  so  wonderful  a  production. 
The  cotton  was,  Ave  believe,  from  Egypt,  and 
is  considered  the  finest  specimen  that  was 
ever  imported  into  this  country. 

COTTON  or  CALICO  PRINTING.  This 
art  has  been  practised  from  time  immemorial 
in  India.    PUny  describes  a  mode  which  was 
adopted  by  the  Egyptians  in  staining  cotton 
cloth,  evidently  similar  to  the  modern  process 
of  employing  wood-cuts.    In  India,  not  only 
is  the  art  of  using  wood  printing-blocks  well 
known,  but  also  that  of  applying  resist-pastes, 
in  order  to  preserve  the  cloth  from  the  action 
of  the  dye-bath  in  any  desired  figures  or  spots. 
Processes  of  printing,  similar  to  the  Indian, 
have  been  long  practised  in  Asia  Minor  and 
in  the  Levant;  but  they  were  not  attempted 
in  Europe  till  about  the  middle  of  the  17th 
century.    Tlie  first  print-ground  in  England 
was  established  near  Richmond,  in  Surrey,  m 
1096 ;  but  it  was  not  till  the  year  1768  that 
the  business  was   carried  into  Lancashire, 
where  it  now  constitutes  one  of  the  inost  in- 
teresting and  productive  branches  of  English 
manufactures.    From  its  outset  the  printing 
of  cotton  goods  encountered  the  keenest  hos- 
tility from  the  silk  weavers  of  Spitalfields ; 
and  it  was  not  till  1831  that  printed  cottons 
were  relieved  from  the  burdens  thrown  on 
them  by  protection. 

Calicoes,  muslins,  &c.,  intended  for  prmting 
are  first  of  all  freed  from  tiieir  fibrous  down 
by  the  action  of  tiio  sivgcing  machine.  This 
consists  either  of  a  serni-cylindcr  of  n-on  or 
copper,  laid  horizontally,  and  kept  at  a  bright 


red  heat  by  a  furnace,  or  by  a  horizontal  range 
of  gas-jet  flames  :  over  one  of  these  the  plain 
of  cloth  is  drawn  with  a  steady  continuous 
motion,  and  at  a  rate  suited  to  its  texture. 
The  cotton  cloth  is  next  well  bleached 
[Bleaching],  because,  the  whiter  it  is,  the 
more  light  it  will  reflect  from  its  surface,  and 
the  more  brilliant  wiU  be  the  colour  of  its 
dyes.  The  goods  are  next  linsed,  dried,  and 
sometimes  smoothed  under  the  calender.  If 
they  are  not  calendered,  they  are  run  through 
a  machine  called  in  Lancashire  the  candroy, 
which  spreads  them  smoothly  in  the  act  of 
rolling  them  upon  a  cylinder. 

There  are  four  mechanical  modes  of  print- 
ing caUcoes:  first,  by  small  wooden  blocks, 
worked  by  hand ;  second,  by  large  wooden 
blocks,  set  in  a  frame,  and  worked  by  a  ma- 
chine called  the  Perrotine ;  third,  by  flat 
copper  plates  (a  method  now  nearly  obsolete) ; 
and  fourth,  by  copper  cylinders. 

The  blocks  are  made  of  sycamore  wood,  or 
of  deal  faced  mth  sycamore.  They  are  about 
ten  inches  long  and  five  broad,  with  an  arched 
handle  on  the  back  for  convenience  of  holding. 
The  face  is  either  cut  in  rehef  into  the  design 
requu-ed,  or  the  same  object  is  obtained  by 
the  insertion  edgewise  into  the  wood  of  nar- 
row slips  of  flattened  copper  wh-e  in  the  de- 
sired configm-ations.  These  narrow  fillets 
have  one  edge  inserted  into  the  wood,  are 
fixed  by  the  taps  of  a  Mght  hammer,  and  ai-e 
all  filed  down  and  polished  into  one  horizon- 
tal plain,  to  secm-e  equahty  of  impression  in 
the  several  lines.  The  interstices  between 
the  copper  ridges  are  fiUed  up  with  felt-stuff. 
Occasionally  both  the  wood-cutting  and  inser- 
tion plan  are  combined  in  one  block. 

Cahco-printing  by  hand  is  performed  by  ap- 
plying the  face  of  the  block  to  a  piece  of 
wooUen  cloth  stretched  over  one  end  of  a 
sieve-hoop,  and  imbued  Avith  a  colourmg 
matter  of  a  thin  pasty  consistence  by  means 
of  a  flat  brush.    The  block  is  then  apphed  to 
the  sui-face  of  the  cotton  cloth  while  extended 
upon  a  flat  table  covered  with  a  blanket,  and 
the  impression  is  transfeired  to  it  by  striking 
the  back  of  the  block  Avith  a  light  mallet. 
This  method,  besides  the  great  cost  of  labom- 
which  it  involves,  has  the  inconvenience  of 
causing  many  iiTCgulai-ities  in  tiie  execution 
of  the  work.    It  has  been  superseded  to  a 
considerable  extent,  both  in   France  and 
Belgium,  by  the  PeiTotine.  Three  thin  wooden 
blocks,  engraved  in  relief,  about  three  feet 
long,  and  from  two  to  five  inches  broad,  are 
successively  brought  to  beai-  on  three  of  the 
four  faces  of  a  prismatic  roller  of  iron,  roiuid 
which  the  cloth  is  successively  wound.  Eacli 
block  rests  on  springs,  which  enable  it  to 
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press  wth  the  delicacy  of  a  sldlful  arm  ;  and 
each  receives  its  peculiar-coloured  paste  from 
a  woollen  surface  imbued  by  a  mechanical 
brush  in  rapid  alternation.  In  England  a 
machine  has  been  introduced  in  which  three 
or  more  oblong  blocks  are  laid  side  by  side, 
and  are  imbued  vnth  different  colom's  all  at 
the  same  time,  from  a  trough  ai-ranged  for 
the  pm'pose. 

The  cylinder-machine  consists  of  a  hollow 
cylinder  of  copper  about  three  feet  long  and 
three  or  fom-  inches  in  diameter,  whose  sm-- 
face  is  engraved,  not  by  the  hand-graver,  but 
by  the  mechanical  pressure  of  a  steel  roller 
from  one  to  two  inches  in  diameter,  and 
thi-ee  inches  long,  which  transfers  the  figures 
engraved  on  it  to  the  relatively  softer  copper. 
The  first  steel  roller,  caUed  the  die,  is  softened 
before  being  engraved  in  intagho  ;  it  is  then 
hardened,  and  made,  by  a  powerful  press,  to 
transfer  its  design  in  relief  to  a  similar  die 
caUed  the  miU,  which  is  the  one  used  for 
transfeiTing  the  design  to  the  copper  cylinder. 
The  process  of  etching  is  also  sometimes  had 
recourse  to  for  covering  the  cylinder  with 
various  figures. 

The  engraved  cylinders  are  mounted  upon 
a  strong  ii-on   shaft  or   axbor,  carrying  a 
toothed  wheel  at  its  end,  in  order  to  pnt  it  in 
train  with  the  rotatory  printing  machine,  for 
•  one,  two,  or  more  colours.  On  a  roller,  at  the 
upper  part  of  this  apparatus,  are  wound  whole 
calico  webs  stitched  together,  the  end  of 
which  is  then  introduced  between  the  engraved 
'  copper  cylinder  and  a  large  central  cylinder 
'  covered  with  blanket,  against  which  it  is  made 

■  to  bear  with  regulated  pressm-e.  The  en- 
I  graved  cylinder  turns  on  the  top  of  another 
'  cyUnder  covered  with  woollen  cloth,  which 
I  revolves  Avith  the  former  while  its  under  part 
i  is  plimged  in  an  oblong  trough  containing  the 
t  dyeing  matter,  which  is  of  a  pasty  consistence. 
:  The  engraved  cyUnder  is  thus  supplied  with 
I  an  abundance  of  impressible  colour,  and  is 
1  cleared  from  the  superfluity  by  the  thin  edge 
'  of  a  flat  ruler  made  of  bronze,  called  vulgarly 
tthe  doctor,  which  is  applied  obliquely  to  it 
'  with  a  gentle  force.  The  cylinder,  after  its 
t  escape  from  this  wiping  tool,  acts  upon  the 
(  calico,  and  rolls  it  onwards  with  its  revolution, 
I  imparting  its  figured  design  with  great  preci- 

■  sion.  One  single  machine  will  print  calico  at 
1  the  rate  of  a  mUe  an  hour. 

Dye-stufis,  capable  alone  of  imparting  fast 
(  colours  to  calico,  have  been  called  snhstanlivc ; 
I  and  such  as  require  the  intervention  of  a 
t  mordant,  adjeclive.  Indigo,  catechu,  and 
(  certain  metallic  oxides  belong  to  the  former 
c  class  ;  madder,  cochineal,  and  Persian  berries 
«  to  the  latter.   There  are  five  general  styles  of 


work  in  calico  printing  :— 1,  The  fast  coloui*  or 
chintz  style,  in  which  the  mordants  are 
apphed  to  the  white  cloth,  and  the  colours  of 
the  design  are  afterwards  brought  up  in  the 
dye-bath.  2,  "Where  the  whole  surface  re- 
ceives a  uniform  tint  from  one  colouring  mat- 
ter, and  figures  of  other  colours  are  afterwards 
brought  up  by  chemical  discharges  and  reac- 
tions ;  this  is  called  the  Eongeant  style  in 
France.  3,  AVhere  the  white  surface  is 
impressed  with  figm-es  in  a  resist-paste,  and 
is  afterwards  subjected  to  a  general  dye,  such 
as  the  indigo- vat.  4,  Steam-colours,  in  which 
a  mixture  of  the  mordants  and  dye- extracts 
is  apphed  to  the  cloth,  and  the  chemical  com- 
bination is  effected  by  the  agency  of  steam. 
5,  Spirit-colours,  consisting  of  mixtures  of 
dye-extracts  with  nitro-muriate  of  tin ;  these 
cannot  be  exposed  to  a  steam  heat  -without 
corroding  the  cloth  :  this  style  is  brilliant,  but 
fugitive. 

The  tint  or  shade  of  colour  produced  in 
the  dyeing-bath  is  proportional  to  the  strength- 
of  the  mordant  previously  applied  to  the  cloth. 
The  thickening  of  mordants  is  one  of  the 
most  important  operations  in  calico-printing ; 
for  the  permanence  and  beauty  of  the  impres- 
sion depend  not  a  Uttle  on  the  consistence 
and  quality  of  the  inspissating  substance. 
The  substances  usually  employed  in  thicken- 
ing are  flour  starch;  flour;  roasted  starch; 
gum  Senegal ;  gum  tragacansh ;  salep  ;  pige- 
clay  mixed  with  gum  Senegal ;  potato  starch; 
sulphate  of  lead  and  gum ;  sugar ;  treacle ; 
glue. 

In  the  printing  of  yellows,  greens,  purples, 
pinks,  and  browas,  different  colouring  sub- 
stances are  used,  and  different  processes 
adopted  for  causing  the  colours  to  combine 
permanently  with  the  cloth  ;  but  they  all  pos  ■ 
sess  a  common  character,  inasmuch  as 
mordants  are  applied  to  the  white  cloth,  and 
the  colours  of  the  design  are  afterwards 
brought  up  in  the  dye-bath. 

In  almost  all  the  modes  of  calico-printing, 
the  processes  are  very  numerous,  to  ensure 
the  beauty  and  the  permanence  of  the  colours. 
In  what  is  called  the  sleam-coloiir  printing,  the 
agency  of  steam  is  applied  to  aid  in  fixing  the 
colours  to  the  cloth.  The  cloth  is  first 
steeped  in  a  mordant  liquor;  then  printed  by 
the  cyluider  with  various  colours,  whicli  for 
their  peculiar  properties  are  called  stoam- 
colours.  The  cloth  is  hung  up  to  dry,  and 
when  dry  it  is  exposed  to  the  action  of  dry 
steam.  This  is  done  by  five  different  kinds 
of  apparatus— the  column,  the  lantern,  tho 
cask,  the  steam-chest,  and  the  chamber.  The 
first  of  these,  which  is  most  frequently  used, 
is  a  hollow  copper  cylinder  about  45  inches 
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long  by  3  to  6  in  diameter,  perforated  along 
its  whole  sm-facewith  small  holes  one  quai-ter 
of  an  inch  apai-t.    To  the  lower  end  of  the 
column  a  curcular  plate  is  soldered,  which 
serves  to  prevent  the  cloth  coiled  round  the 
cylinder  from  faUmg  down  from  it.  ihe 
bottom  of  the  hollow  cylinder  is  termmated  by 
a  tube  one  inch  wide,  which  fits  tight  mto  the 
socket  of  an  non  chest  beneath  it,  mto  whose 
side  the  steam  pipe  of  supply  enters.  The 
goods  printed  with  the  steam-colours  and 
properly  dried  are  lapped  tight  round  this 
hollow  cylinder,  and  covered  exteriorly  with 
an  envelope  of  strong  cotton  cloth,  blanket- 
stuff,  or  flannel.    The  steam  is  then  let  on, 
and  continued  for  20  or  30  minutes,  according 
to  the  nature  of  the  dyes.    The  steam  being 
stopped,  the  printed  goods  are  rapidly  un- 
rolled from  the  column  whUe  still  hot,  lest  any 
condensation  of  vapour  should  take  place  to 

stain  them. 

A  pretty  and  ingenious  method  of  producmg 
the 'rainbow' pattern  is  as  follows:  a  num- 
ber of  sieves,  containing  the  different  shades 
of  colour,  are  placed  nearly  under  each  other, 
over  each  sieve  a  disc  revolves,  havmg  pro- 
jections of  copper  wire,  which  dip  mto  the 
colours.  These  discs  are  supported  on  pe- 
destals which  admit  of  easy  adjustment,  and 
are  so  regulated,  that  as  they  revolve  the 
projecting  wires  give  colour  to  the  cyUnder 
in  successively  Ughter  shades. 

The  designs  for  calico  printmg  are  very 
costly.    A  copper  cyHnder  is  worth  from  5i. 
to  n. ;  and  the  engraving  costs  from  U.  to  iUi. 
more.   A  constant  succession  of  new  patterns 
must  be  kept  up  by  the  manufacturer  to  pro- 
duce '  novelties  '  for  the  season.   Some  ot  the 
Lancashire  firms  expend  as  much  as  5000/.  a 
year  in  designing  and  engraving  new  patterns. 
Property  in  these  designs  is  secured  by  law^ 
[Designs,  Copyright,  and  Registration.] 
The  art  of  designing  now  receives  encourage- 
ment   from    the   government.  [Design- 

SOHOOLS  OF.]  ,         .   ^  , 

In  the  year  ending  June  1846,  the  printed 
and  dyed  cotton  goods  exported  from  this 
country  amounted  to  327,465,580  yards. 

COUNTERPOISE  is,  generally,  a  mass  ol 
brass  or  kon  so  disposed  as  to  keep  a  part  of 
some  instrument  or  macliine  in  equiUbno. 
Large  astronomical  instruments  are  generaUy 
mounted  so  that  their  centres  of  gravity  are 
supported,  in  which  case  they  requure  no 
counterpoise  ;  but  a  reflecting  cu-cle  is  some- 
times so  placed  as  to  require  a  heavy  counter- 
poise on  the  other  side  of  the  pillar  which 
sustains  it.  A  transit  instrument  or  mural 
circle,  whose  pivots  would  press  heavily  on 
thek  supports,  is  ^^metimes  pro^aded  with 


countei-poises,  one  for  each  point  which  is  to 
be  reheved.  Lord  Rosse's  great  telescope  has 
two  counterpoises  to  assist  in  the  requisite 
adjustments.  A  drawbridge  usually  has  its 
weight  relieved,  or  almost  wholly  removed,  by 
a  counterpoise,  so  that  the  machmery 
employed  to  raise  it  has  little  except  the 
resistance  arising  from  friction  to  over- 
come. 

COUPLING,  in  machineiy,  is  the  name 
given  to  various  arrangements  by  which  the 
parts  of  a  machme  may  be  connected  or  dis- 
connected at  pleasure,  or  by  which  a  machme 
may  be  disengaged  from,  or  re-engaged  with, 
a  revolvmg  wheel  or  shaft,  through  which  it 
receives  motion  from  a  steam-engine,  water- 
wheel,  or  other  prime  mover.  Coupling-boxes, 
clutches  or  glands,  a  soUd  conical  wheel  work- 
ing in  a  hoUow  cone,  friction-wheels  whose 
peripheries  act  m  contact,  and  Hook's  univer- 
sal joint,  are  different  forms  of  apparatus  for 
effecting  this  adjustment. 

COURTRAI,  a  to-\vn  in  West  Elanders, 
IS  famous  for  the  manufacture  of  damask 
and  other  linen  textures,  which  are  exported 
to  all  parts  of  Europe.  Elax  of  the  finest 
quality  is  produced  in  large  quantities  m  the 
vicmity,  which  contains  a  great  number  of 
bleaching  estabhshments.  The  dyers  of 
Courtray  imitate  with  success  the  colour 
known  as  Turkey  red.  Thread  and  silk  lace 
are  among  the  branches  of  industiy  pursued. 

COVENTRY.    In  the  time  of  the  Edwards 
and  Henries,  the  tradesmen  of  Coventry  were 
famed  for  thek  affluence.     In  1448  they 
equipped  600  armed  men  for  the  pubhc  ser- 
vice   Until  the  war  between  England  and 
France  in  1694,  the  staple  manufacture  was 
woollens,  broad-cloths  and  caps;  and  previous 
to  1580  there  existed  a  famous  manufacture 
of  blue  thread ;  the  water  of  the  smaU  nyer 
Sherboume,  which  passes  through  the  city, 
bein<^  an  exceUent  menstruum  for  dyeing  this 
colo^.   During  the  18th  century  there  was  a 
flourishing  manufactm-e  of  tammies,  camlets, 
shalloons,  calimancoes,  gauzes,  it 
no  longer  continued.    At  present  the  staple 
manufactures  are  ribbons  and  watches.  The 
ribbon  manufacture  was  mti-oduced  about 
1730,  and  is  supposed  now  to  give  employment 
to  about  6,000  persons  in  the  city ;  it  is  sairt 
that  20,000  are  employed  in  ribbon  weawigin 
Coventry  and  the  vicinity.    The  weavmg  has 
hitherto  been  almost  entirely  performed  by 
the  hand-loom,  and  the  weavers  are  in  general 
a  poor  class;  but  steam  factories  have  been 
of  late  increasing,  and  are  probably  superse- 
ding  the  loom  at  the  workmen's  dwelhngs. 
The  leaders  of  the  trade  are  not  the  manu- 
facturers, but  a  comparatively  smaU  number 
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of  wholesale  firms  in  London  and  Manchester, 
whose  agents  attend  at  Coventiy.  Gimp  and 
other  ti-immings  are  also  made  in  Coventry, 
and  there  ai-e  large  estabhshments  for  dyeing 
silk.  The  making  of  watches  has  been 
carried  on  here  probably  as  long  as  the  ribbon 
manufacture,  and  is  now  so  extensive  that  as 
many  watches  are  said  to  be  made  in  Coventry 
as  in  London. 

The  Report  on  the  Government  Schools  of 
Design  for  1850  contains  a  statement  relating 
to  the  branch  school  of  Coventry  well  worthy 
of  attention.  '  Of  the  beneficial  influence  of 
the  school  on  the  manufactures  of  the  town, 
the  manufacturers  entertain  a  strong  and 
increasing  conviction  ;  for  the  employment  of 
designers  in  the  sttict  sense  of  the  term,  the 
ribbon  manufacture  affords  but  a  narrow  basis ; 
and  imtn  the  prejudices  of  the  public  in  favour 
of  French  ribbons  is  removed,  there  can  be 
but  little  production  in  England  of  that  de- 
scription of  goods  upon  which  designs  of  the 
highest  class  can  be  exhibited ;  but  it  is  certain 
that  during  the  last  five  years  there  has  been 
a  marked  improvement  in  the  Coventry  pat- 
terns, accompanied  by  unproved  quality  and 
closeness  of  texture  in  the  fabric,  and  that  a 
superior  class  of  Coventry  goods,  to  some 
extent,  under  the  name  of  French,  is  gaining 
ground  in  the  mai-ket.  These  results  the 
manufacturers  unhesitatingly  ascribe  to  the 
superiority  which  the  rising  generation  of 
pattern  draughters  have  attained  through 
their  education  in  the  school.  Nor  is  it  only 
in  the  greater  refinement  and  better  execution 
of  tlie  patterns  that  an  advantage  has  been 
obtained ;  they  are  also  di-awn  and  draughted 
at  a  much  less  expense  than  formerly,  an  evi- 
dence that  it  is  the  young  hands  and  appren- 
tices who  excel  in  the  art.' 

There  are  several  guilds,  or  incorporated 
trading  companies,  some  of  which  are  pos- 
sessed of  considerable  property,  which  they 
spend  in  charity  and  festivities. 

The  local  position  of  Coventiy  is  favourable 
for  commercial  operations,  being  nearly  cen- 
tral between  the  four  greatest  ports  of  England 
— London,  Bristol,  Liverpool,  and  Hull ;  pos- 
sessing great  facilities  of  water  communication 
by  the  Coventry  and  Oxford  Canal,  which 
opens  into  the  Grand  Trunk  navigation,  and 
having  one  of  the  main  roads  from  London  to 
Birmingham  passmg  through  its  streets.  The 
London,  and  North  Western  Railway  passes 
close  to  the  town  ;  and  there  are  two  branch 
lines,  one  turning  northward  to  Leamington 
and  Warwick,  and  another  (not  yet  finished) 
to  Niineaton. 

_  COWRY  SHELLS  are  called  by  concholo- 
gists  CyproKB,  Their  beauty  has  procured  them 


a  place  among  the  ornaments  of  our  chimney- 
pieces,  and  they  have  been  in  demand  among 
civilised  smd  uncivihsed  nations  time  out  of 
memory.  Cowries  are  used  as  small  coin  in 
many  parts  of  Southern  Asia,  as  in  India,  the 
Burmese  Empire,  Siam,  &c.,  and  especially 
on  the  coast  of  Guinea  in  Africa.  In  1740  a 
rupee  in  Bengal  was  worth  2400  cowries  ;  in 
1766,  2560  cowries  ;  and  now,  we  heUeve,  3200 
may  be  had  for  it. 

COYPOU  or  COYPU  is  one  of  the  nume- 
rous fur-bearing  animals  of  South  America. 
Like  the  beaver  it  has  two  kinds  of  fur ;  an 
outer  coat  of  long  ruddy  hairs,  and  an  under 
garment  of  fine  brownish  wool,  much  used  in 
the  manufacture  of  hats.  In  France  the  skins 
of  this  animal  are  sold  under  the  name  of 
Racoonda.  M.  Geoffrey  mentions  that  in 
certain  years  a  single  French  furrier,  M.  Be- 
chem,  has  received  from  15,000  to  20,000 
skins.  They  are  imported  into  Great  Britain 
to  a  large  amount ;  from  600,000  to  800,000 
have  been  stated  as  the  importation  of  one 
year,  principally  from  the  Rio  de  la  Plata, 
They  are  here  known  under  the  name  of 
Neutria  or  Nutria,  an  appellation  derived  from 
some  supposed  similarity  in  the  habits  and 
appearance  of  the  animal  to  those  of  the  otter, 
the  Spanish  name  of  which  is  Nutria. 

CRAB  is  a  kind  of  portable  windlass,  or 
machine  for  raising  weights,  or  otherwise 
exerting  force,  by  winding  a  rope  or  chain 
round  a  hoiizontal  barrel.  Crabs  are  usually 
mounted  in  a  strong  heavy  framework  of 
wood  or  iron;  and,  when  employed  for  a 
temporary  purpose,  but  one  which  involves 
considerable  strain,  they  ai-e  either  bolted 
down  to  a  temporary  foundation,  or  loaded 
with  heavy  weights  put  upon  the  framework. 

CRACOW.  The  little  which  can  be  said 
concerning  the  produce  and  industry  of 
Cracow  will  be  found  under  Poland. 

CRADLING,  is  a  name  given  to  the  shght 
timber  -  framing  constructed  under  floors  in 
order  to  form  arched  or  coved  ceilings. 

CRAMP,  or  CRAMPERN,  is  a  piece  of 
metal  bent  at  each  end  and  let  into  the  upper 
surface  of  two  pieces  of  stone  when  their  per- 
pendicular faces  are  joined  together.  Cramps 
are  employed  in  the  masonry  of  all  solid 
structures.  Iron  is  mostly  used,  but  copper 
is  more  diu'ablc.  The  Greeks  used  cramps  in 
the  construction  of  their  temples,  and  wooden 
cramps  were  sometimes  used  by  the  Egyp- 
tians. 

CRANE,  is  a  machine  employed  for  raising 
weights  vertically  by  means  of  a  rope  or  cbnin 
acted  upon  by  a  windlass,  but  carriod  over  a 
pulley  or  wheels  attached  to  the  extremity  of 
a  projecting  ni'ra  or  jib.    The  common  wai-e- 
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house  crane,  vvliich  is  usnally  formed  of  iron, 
may  be  compai-ed  to  an  inverted  L,  the  verti- 
cal portion  of  which  is  so  mounted  as  to  foj-m 
a  pivot  or  axis  upon  wldch  the  wiiole  may  be 
swung  round;  so  that  the  horizontal  arm, 
wliich  is  strengthed  by  diagonal  struts,  may 
extend  in  any  direction.    The  rope  or  chain 
of  such  a  crane  is  conducted  along  the  hori- 
zontal arm,  and  connected  with  a  land  of 
windlass  or  crab,  which  is  usually  provided 
with  two  sets  of  gearing  for  working  at  dif- 
ferent velocities,  so  that  in  raising  hght  goods 
a  much  greater  speed  may  be  given  to  the 
chaui  with  the  same  motion  of  the  winch- 
handles  than  when  the  load  is  very  heavy. 
Wharf-cranes   are  frequently  of  somewhat 
different  constrnction,  owing  to  the  circum- 
stance that  they  usually  stand  alone,  that  is 
to  say,  that  they  are  self-supported,  instead 
of  being  attached  to  and  supported  by  a  wall 
or  a  post  secured  to  a  wall.    There  is  a  verti- 
cal pillar  of  iron  or  wood,  the  lower  end  of 
which  is  iii-mly  secm-ed  to  a  foundation  of 
masonry,  while  the  upper  end  terminates  in  a 
pointed  or  conical  pin,  upon  which,  as  a  pivot, 
the  revolving  part  of  the  crane  rests  and 
tui'ns.  The  arm  or  jib  projects  obUquely  from 
the  pillar,  and  is  strengthened  by  diagonal 
braces.  The  windlass  or  crab  for  working  the 
crane  is  attached  to  the  central  pillar.  Some 
cranes  are  worked  by  a  tread-mill  moved 
by  men;  some  by  horses  or  oxen;  some  by 
the  sm-plus  power  of  a  steam  engine ;  some 
by  the  compression  of  air  in  a  strong  vessel ; 
some  by  hydrostatic  pressure;  but  the  cus- 
tomary mode  is  by  a  winch-handle.    Many  of 
the  cranes  at  the  principal  docks  and  quays 
are  capable  of  raising  immense  weights. 

Mr.  W.  Gr.  Amstrong,  who  has  introduced 
many  ingenious  apphcations  of  water  power, 
has  recently  patented  a  singular  method  of 
worldng  a  crane  by  means  of  the  pressui-e  of 
the  water  in  the  common  water  pipes  of  a 
town.  One  such  hydraulic  crane  was  set  up 
and  worked  on  the  quay  at  Newcastle  in 
1846.  The  machinery  for  working  the  crane 
is  ail  underground.  There  is  a  sort  of  dial 
plate  visible,  svith  handles  or  indicators  for 
guiding  all  the  movemenis  of  the  machine, 
such  as  raising,  lowering,  stopping,  etc. ,  these 
indicators  act  upon  valves  which  regulate  the 
water-pressure  beneath,  so  that  the  move- 
ments produced  can  be  made  exactly  propor- 
tionate to  the  work  to  be  done. 

Mr.  Henderson's  derrick  crane,  which  has 
been  so  largely  used  by  Messrs.  Fox  and 
Henderson  at  the  Industrial  Palace  in  Hyde 
Park  is  especially  adapted  for  cu-cumstances 
where  the  crane  is  required  to  be  moved  from 
place  to  placo  during  the  progress  of  the 


works.  This  kind  of  crane  has  a  derrick  or 
jib,  rising  nearly  from  the  gi-ound,  and  hinged 
at  its  lower  extremity  to  the  upright  post  of 
the  crane.  This  hinge  enables  the  denick  to 
be  moved  to  any  reqiiired  angle,  so  that  the 
upper  extremity  may  be  near  or  far  from  the 
centi-al  post,  according  to  the  position  of  the 
load  to  be  raised.  While  the  demck  can 
thus  move  vertically  on  a  horizontal  hinge, 
the  post  can  rotate  horizontally  on  a  vertical 
pivot ;  so  that  the  crane  has  a  wide  extended 
area  of  action. 

CRANK,  in  machinery,  is  a  bend  in  an 
axle  by  which  a  reciprocating  motion  in  a  rod 
is  made  to  produce  a  revolving  motion  of  the 
axle  and  of  a  wheel  which  may  be  connected 
with  it. 

CRAPE  is  a  Ught  transparent  fabric  com- 
posed of  silk,  from  which,  by  the  mode  of  its 
preparation,  aU  the  gloss  has  been  taken,  and 
which,  when  dyed,  as  it  usually  is,  of  a  black 
colom',  is  worn  as  a  material  for  mom-ning- 
dresses.  For  thin  crape,  the  only  preparation 
which  the  filaments  of  silk  undergo  previous 
to  the  weaving  is  the  simple  twisting,  which 
forms  the  first  process  of  the  throwing  mill, 
and  in  which  state  the  thi-ead  is  technically 
called  singles.  When  it  is  intended  to  make 
a  more  substantial  fabric,  the  warp  is  made  of 
two  and  sometimes  three  filaments  twisted 
together,  which  m  that  state  are  called  tram  : 
the  weft  is  still  composed  of  smgles.  The 
'  wrinkled  appearance  of  crape  is  produced  by 
the  application  of  a  viscid  solution  of  gmn. 

In  the  Custom  House  returns,  crape  goods^ 
are  entered  distinct  from  other  varieties  of 
silk.  In  ]  848  crape  shawls,  scarfs,  and  hand- 
kerchiefs Avere  knported  to  the  value  of 
15,490/.;  partly  from  France,  but  chiefly  from 
India. 

CRAYONS  are  a  useful  kind  of  material  for 
di-awing.    Black  chalk  found  in  Italy,  white 
chalk  found  in  France,  and  red  chalk,  form 
three  of  the  best  varieties  of  crayons;  each 
has  its  ovm  pecuhai-  value  as  a  drawing  ma- 
terial.   Ai-tificial  crayons  are  composed  of 
different  coloured  earths  and  other  pigments, 
rolled  into  solid  sticks  with  some  tenacious 
stuff  such  as  milk,  common  gin,  or  beer  wort ; 
the  best  arc  procured  from  S\ritzerland.  A 
now  kind  called  Athenian  crayons  has  recently 
been  introduced  ;  they  are  sold  at  the  London 
colour-shops  at  three  to  four  shillings  per 
dozen.    The  native  crayons  are  the  legiti- 
mate materials  for  the  artist  in  the  study  of 
draAving,  and  in  tracing  the  first  thoughts  of 
design.    Some  of  the  sketches  of  Raphel, 
Michael  Angelo,  the  Caracci,  and  others  of 
the  great  painters  are  in  this  material. 

An  instrument  called  a  portcroyoii  is  em- 
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ployed  to  hold  the  crayon.  It  is  a  metal  tube 
split  at  each  end,  so  as  to  admit  the  crayon ;  a 
sUding  ring  embraces  the  tube,  and  assists  in 
retaining  the  crayon.  A  stump  made  of  lea- 
ther, cork,  or  paper,  closely  rolled,  or  cut  into 
a  short  round  stick  more  or  less  shai-ply 
pointed  at  each  end,  is  used  to  soften  and 
spread  the  chalk  or  crayon  in  the  shaded 
parts  of  the  drawing. 

Messrs.  "Wolff  have  recently  introduced 
what  they  call  crayon-paper;  its  smface  has 
a  fine  nap  similar  to  that  of  cloth,  which 
renders  it  capable  of  receiving  the  marks  of 
the  crayon  with  great  readiness. 

The  following  materials  are  said  to  form  a 
land  of  crayon  fitted  for  drawing  on  glass. 
Equal  quantities  of  asphaltmn  and  yellow 
wax,  melted  together,  thickened  with  lamp 
black,  and  poured  into  moulds  to  form  cra- 
yons. These  crayons  may  be  bevelled  to  a 
fine  point,  and  will  mai'k  well  on  a  perfectly 
clean  piece  of  glass. 

CREAM.    [Btjttek;  Milk.] 

There  are  various  preparations  which  pass 
by  the  name  of  creams,  and  which  for  the  most 
part  consist  of  cream  combined  with  syrups, 
spices,  fruits,  &c. ;  but  sometimes  there  is  no 
milk  cream  contained  in  them;  the  name 
being  derived  fi-om  the  consistency  rather 
than  from  the  ingredient. 

The  French  cremes  axe  cordials  or  liquem's, 
which  have  a  cream-like  smoothness  in  their 
taste.  Such  are  the  Creme  d'Anise,  Creme 
d'Orange,  &c. 

CREASOTE  or  KREASOTE  is  a  fluid 
compound  of  oxygen,  hydrogen,  and  carbon, 
obtained  from  oU  of  tai\  It  is  colom'less,  trans- 
parent, and  has  a  strong  odour  which  greatly 
resembles  that  of  smoked  meat,  with  a  caustic 
and  burning  taste.  It  is  highly  antiseptic, 
and  combines  both  with  acids  and  with  alka- 
lies ;  but  it  is  decomposed  by  strong  nitric  and 
sulphuric  acid. 

Creasote  coagulates  albumen,  even  when 
much  diluted,  and  it  also  coagulates  seruna. 
Meat  and  fish  are  preserved  after  having  been 
brashed  over  with  creasote  and  diied  in  the 
sun ;  the  antiseptic  power  of  pyroUgneous 
acid  and  wood  smoke  is  supposed  to  be  derived 
from  its  presence.  A  few  drops  added  to  ink 
are  said  effectually  to  prevent  its  becoming 
mouldy. 

Ci-easote,  from  its  extraordinary  antiseptic 
qualities,  is  becoming  employed  in  various 
ways  for  the  preservation  of  animal  and  vege- 
table food.  A  joint  of  uncooked  meat,  in  hot 
weather,  may  be  preserved  pure  for  many 
days  by  the  use  of  this  remarkable  agent. 
There  arc  many  ways  in  which  this  may  be 
done.  The  meat  may  be  exposed  to  the  smoke 
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produced  by  the  burning  of  the  wood  which 
contains  or  yields  creasote ;  or  the  meat  may 
be  soaked  for  a  short  time  in  water  which 
contains  a  few  drops  of  creasote ;  or  it  may 
be  hung  up  in  a  larder  or  safe,  mth.  a  dish 
beneath  it  containing  a  little  creasote,  the 
slow  evaporation  of  which  gradually  affects 
the  meat.  The  first  two  of  these  methods  are 
in  some  respects  objectionable,  inasmuch  as  a 
peculiar  smeU  and  taste  are  imparted  to  the 
meat ;  but  in  the  thu'd  method,  especially  if 
both  the  dish  and  the  meat  are  covered  mth 
cloths,  the  antiseptic  effect  is  said  to  be  pro- 
duced without  the  accompaniment  of  the 
odour  and  taste. 

CREDITON.  On  the  rise  of  the  woollen 
manufacture  in  the  west  of  England,  Cre- 
diton  became  one  of  the  most  important  seats 
of  that  branch  of  industry.  Little  cloth  is 
now  made  in  the  town ;  but  hand-loom  weavers 
are  employed  in  their  own  houses  by  manu- 
facturers at  Exeter  and  North  Tawton.  The 
priacipal  occiipation  in  the  town  at  present  is 
shoe-making,  which  employs  several  hundred 
people.  At  Fordton,  south  of  the  town,  is  a 
manufactory  for  coarse  linens,  dowlasses,  sail- 
cloth, &c.  Early  in  1848  a  railway  was  com- 
pleted from  Exeter  to  Crediton,  and  it  was 
about  to  be  opened  in  connection  witii  the 
Great  Western  Railway,  when  the  South 
Western  Company  obtained  a  majority  in  the 
direction,  and  altered  it  from  the  broad  to  the 
naiTow  guage,  with  a  view  to  open  it  in  con- 
nection with  a  projected  line  from  Exeter  to 
Yeovil  and  Salisbmy.  This  led  to  litigation, 
and  the  consequence  has  been  that  the  Cre- 
diton railway  has  not  been  opened  to  the  pre- 
sent time  (February  1851). 

CREFELD,  a  town  in  Rhenish  Prussia, 
is  a  place  of  great  manufacturing  activity ;  the 
principal  fabrics  ai-e  silks  and  velvets,  which 
are  woven  chiefly  by  hand,  and  give  employ- 
ment to  0000  workpeople.  The  articles  of 
manufacture  are  calicoes,  woollens,  tape, 
ribands,  linen,  hosiery,  glass,  refined  sugar, 
soap,  iron,  and  cotton  wares,  &c. 

CREMONA.  The  produce  and  industry  of 
this  beautiful  city  and  district  oi'e  similar  to 
those  of  the  country  in  which  they  are  situ- 
ated. [LOMBARDY.] 

CRETA  LEVIS.  This  name  has  been  re- 
cently given  to  a  kind  of  drawing  pencUs,  in- 
termediate in  character  between  lead  pencils 
and  crayons.  Being  formed  of  very  fine  challt, 
they  somewhat  resemble  crayons ;  but  they 
are  put  into  handles  or  hollowed  sticks  like 
pencils.  The  pencils  can  be  cut  to  a  fine 
point ;  and  as  they  are  made  of  overy  variety 
of  colour,  they  form  a  convenient  means  of 
imitating,  in  a  rough  but  expeditious  way,  the 
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efiects  of  a  water-coloui*  drawing.  They  are 
sold  at  six  to  twelve  shillings  per  dozen  ac- 
cording to  the  colours. 

CREWE,  in  Cheshire,  is  one  of  the  most 
remarkable  instances  of  a  thriving  and  popu- 
lous town  springing  into  existence  in  connec- 
tion with  the  system  of  railway  communica- 
tion. It  owes  its  erection  entirely  to  the  for- 
mation of  the  London  and  North  Western 
line  of  railway.  The  inhabitants  consist 
almost  wholly  of  persons  in  the  employment  of 
the  railway  company,  with  their  families,  and 
the  tradesmen  and  shopkeepers  required  to 
supply  them  with  the  necessaries  and  conve- 
niences of  life.  The  houses  and  shops  in 
the  town  are,  of  coui'se,  nearly  all  new,  and 
they  are  well  built ;  the  streets  are  wide,  and 
the  footpaths  are  laid  with  asphalte.  The 
town  is  lighted  with  gas,  and  well  supphed 
with  water ;  a  powerful  steam-pump  supplying 
at  once  the  engines  in  the  extensive  work- 
shops of  the  company,  the  locomotive  engines, 
and  the  houses  in  the  town.  This  pump 
raises  from  80,000  to  90,000  gallons  of  water 
daUy ;  the  portion  intended  to  be  used  by  the 
inhabitants  passes  through  two  filtering  pro- 
cesses before  reaching  the  houses.  Baths  are 
also  provided  at  a  cheap  rate.  The  town  of 
Crewe  has  a  council  for  the  management  of 
the  affairs  of  the  community :  two-thirds  of 
the  council  are  elected  by  the  workmen  and 
inhabitants,  and  one-thu-d  by  the  directors  of 
the  railway  company.  Medical  attendance 
and  medicine  are  secured  for  the  workmen 
and  their  families  on  payment  of  a  small 
weekly  rate,  the  highest  charge  (that  for  a 
married  man  with  a  family)  being  2(1.  per 
week.  A  field  in  the  neighbourhood  is  used 
for  cricket-playing. 

The  railway  station  at  Crewe  is  very  spacious 
and  splendid.  From  this  place  branch  off  five 
lines  of  railway,  affording  ready  means  of 
communication  with  all  parts  of  the  country. 
The  workshops  and  machinery  of  the  North 
Western  Railway  Company  at  Crewe  are  on  a 
very  extensive  scale.  Railway  carriages  and 
locomotive  engines  are  manufactm-ed  and  re- 
paired. The  number  of  carriages  of  all 
kinds  maintained  at  Crewe  amounts  to  nearly 
700,  of  which  100  at  a  time  are  usually  under 
repair. 

CRIMPING  MACHINE.  Hughes's 
crimping  machine,  patented  in  1844,  is  in- 
tended to  produce  all  those  varied  forms  in 
woven  goods  called  crimping,  fluting,  quUling, 
and  goffering,  for  ruffs  or  vouches.  A  female 
worker  employed  at  this  process  can  goffer 
about  288  yards  of  blonde  in  twelve  hours ; 
the  new  machine  will  do  about  eight  times 
that  quantity  in  the  same  time.  The  machine 


consists  essentially  of  a  series  of  rods,  laid 
parallel,  and  revolving  on  their  axes  in  con- 
tact with  one  another.  The  mushn  or  other 
material  is  drawn  between  the  rods,  and  re- 
ceives in  its  passage  a  series  of  fludngs  or 
other  wavy  forms,  the  precise  arrangement  of 
which  depends  on  the  shape  and  arrangement 
of  the  rods.  The  machine  acts  on  a  principle 
nearly  analogous  to  that  employed  in  many 
departments  of  the  sheet-metal  manufacture; 
such,  for  example,  as  the  preparation  of  cor- 
rugated sheet  iron  for  roofs. 

CRINAN  CANAL,  in  Argyleshire,  was  con- 
structed for  the  purpose  of  enabUng  vessels 
of  smaU.  burden  to  dispense  with  the  rather 
dangerous  passage  round  the  MuU  of  Can- 
tyre,  from  Lochfyne  to  the  Sound  of  Jura. 
The  project  of  forming  this  canal  was  first 
started  about  60  yeai's  back  under  the  aus- 
pices of  the  then  Duke  of  Argyle.  Sir  John 
Rennie,  the  civil  engineer,  having  surveyed 
the  ground  and  reported  favourably,  an  act  of 
parliament  was  obtained,  and  a  company 
foi-med  in  1793,  and  the  works  were  forthwith 
commenced.  The  canal  was  opened  in  1801. 
Engineering  difficulties  in  constructing  the 
works,  and  alterations  in  the  original  plans, 
added  considerably  to  the  estimated  expense, 
and  parliamentary  grants  have  been  more 
than  once  made  in  aid  of  the  company.  The 
canal,  although  not  more  than  9  miles  in 
length,  has  been  of  great  service  to  the  coast- 
ing trade  of  the  west  of  Scotland  and  the 
Highlands.  The  number  of  locks  in  tlie 
Crinan  Canal  is  15 ;  the  average  breadth  is 
24  feet,  and  the  depth  of  water  10  feet:  if 
found  necessaiy,  12  feet  depth  of  water  could 
be  maintamed.  Since  1818  the  canal  has 
been  imder  the  management  of  the  Commis- 
sioners of  the  Caledonian  Canal,  with  the 
navigation  of  which  it  is  intimately  connected ; 
together  these  canals  form  an  important  por- 
tion of  the  inland  passage  between  Glasgow 
and  Inverness.  In  1848  the  dues  on  vessels 
and  merchandise  were  somewhat  reduced,  and 
an  increase  of  traflao  is  anticipated.  Vessels 
of  200  tons  burden  can  pass  through  the 
canal. 

CROCKET,  is  an  ornament  of  frequent  use 
in  Gothic  architecture.  It  consists  of  leafy 
buds  growing  out  of  the  angular  sides  of  pin- 
nacles and  the  label  moulding  of  windows 
and  dooi's. 

CRONSTADT,  or  KRONSTADT.  There  ore 
two  important  commercial  towns  of  this  name, 
one  in  Transylvania  and  the  other  in  Russia, 
Cronstadt  in  Transylvania  manufactures  cloth, 
Unens,  cottons,  coarse  woollens,hosier}',woollen 
yarn,  &c.,  flasks  of  maple  wood,  &c.  There 
is  a  paper-mill,  and  two  grounds  for  bleachmg 
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wax.  Cronstadt  was  tlie  first  place  in  Tran- 
sylvania where  a  printing-press  was  esta- 
blished. The  town  has  a  very  important  com- 
merce in  manufactured  goods,  Austrian  and 
Turldsh  produce,  salt,  .fee,  which  is  chiefly  in 
the  hands  of  a  Greek  trading  company. 

Cronstadt  in  Russia  is  the  harbour  of  St. 
Petersburg,  and  the  principal  naval  station  of 
Russia.  There  are  three  harbours,  one  of 
which,  capable  of  containing  600  ships,  is 
allotted  to  merchantmen.  The  imperial  naval 
harbour  is  formed  by  a  mole,  and  can  accom- 
modate 35  ships  of  the  line  besides  smaller 
vessels.  Adjacent  to  it  are  slips  for  building 
ships,  a  powder  magazine,  a  manufactory  of 
pitch,  tar,  &c.  Vessels  are  repaired  and  built 
in  the  large  canal  of  Peter  the  Great,  which 
runs  directly  into  the  town  between  the  middle 
and  merchant's  harbour.  Near  it  are  the  va- 
rious docks  for  repairing  ships ;  the  foundry, 
which  supplies  annually  1200  tons  of  bombs, 
balls,  (fee. ;  the  admiralty  rope  walk,  tar  works, 
and  excellent  wet  docks.  By  the  Catherine 
Canal  vessels  ai-e  enabled  to  take  their  stores, 
munition,  &c.,  directly  from  the  store  houses. 
Large  vessels  load  and  unload  at  Cronstadt, 
and  the  cargoes  are  conveyed  to  and  from 
St.  Petersburg  by  lighters  ;  but  vessels  draw- 
ing not  more  than  8J  feet  water  can  get  over 
the  bar  of  the  Neva. 

CROTON  AQUEDUCT.  [Aqueduct.] 

CROTON,  is  the  name  of  a  plant  which  is 
largely  used  in  medicine.  Cascarilla  bark  is 
yielded  by  the  Croton  cascarilla,  a  tree  or  shrub 
growing  in  the  vicinity  of  Jalapa.  It  occurs 
in  pieces  about  a  foot  long.  The  colour  ex- 
ternally is  yeUowsh,  ash-gray,  or  varying  to 
reddish  brown :  this  last  colour  is  mostly 
owing  to  the  presence  of  lichens.  The  inner 
surface  is  a  dirty  or  rusty  brown  colour.  The 
odour  is  faintly  ai'omatic  :  taste  bitter,  not  un- 
pleasant, and  stimulating.  One  pound  of 
bark  yields  one  drachm  and  a  half  of  volatUe 
oil.  This  bark  is  sometimes  mixed  with  cin- 
chona barks,  being  called  Oray  Fever  Bark. 
Croton  tigliiim,  an  inhabitant  of  the  Moluccas, 
Ceylon,  and  other  parts  of  the  East  Indies,  is 
a  powerful  ding ;  every  part,  wood,  leaves,  and 
fruit,  seems  to  participate  equally  in  the 
energy.  The  Molucca  grains,  formerly  used 
in  medicine,  were  the  seeds  of  this  species. 
Croton  lacciferum  is  a  native  of  the  East 
Indies.  This  species  is  said  to  furnish  the 
finest  of  all  the  sorts  of  lac,  but  scarcely  ever 
to  find  its  way  to  England ;  it  is  very  pure,  of 
a  bright  red,  and  furnishes  a  brilliant  varnish 
in  Ceylon.  From  the  Croton  halsamiferum, 
the  liqueur  called  Eau  de  Mantes  is  distilled. 

CRUCIBLE,  is  a  chemical  vessel  in  which 
substances  are  exposed  to  high  temperatures. 


Earthen  crucibles  are  used  in  assaying  ores ; 
for  these  purposes  the  refractory  kind,  called 
Hessian  or  Cornish  crucibles,  are  prepared. 
Black  lead  crucibles,  formed  of  about  three 
parts  of  plumbago  and  one  of  good  clay,  are 
much  employed,  especially  in  melting  metaLs. 
Glass-makers'  crucibles  are  usually  made  of 
Stourbridge  clay.  Crucibles  of  silver  and  of 
platimun  are  employed  in  various  chemical 
processes. 

CRUTH,  or  CRWTH,  a  musical  instra- 
ment  of  the  violin  kind,  was  formerly  much 
used  in  Wales.  It  had  sis  strings  and  was 
somewhat  of  the  lute  form. 

CRYO'PHORUS.  Dr.  Wollaston  gave  this 
name  to  an  instrument  invented  for  the  pur- 
pose of  exhibiting  the  congelation  of  water  in 
consequence  of  evaporation.  It  consists  of 
two  glass  bulbs  connected  by  a  bent  stem. 
One  of  the  bulbs,  if  cooled  when  empty, 
causes  water  to  freeze  in  the  other,  the  stem 
being  in  vacuo. 

CRYPT,  is  the  name  given  by  architects  to 
a  low-vaulted  chamber,  the  vaiilting  of  which 
is  supported  on  columns  and  the  basement 
walls  of  a  church  or  cathedral.  Some  crypts 
have  become  the  receptacle  of  the  monuments 
of  the  dead,  as  at  the  abbey  of  St.  Denis. 
Ciypts  are  far  from  being  common  to  all 
churches  and  cathedrals. 

CRYSTALS;  CRYSTALLOGRAPHY.  Al- 
though the  study  of  crystals  as  a  science, 
apart  from  theu'  practical  applications  in  the 
arts,  does  not  belong  to  the  present  work,,  it 
may  be  useful  to  explain  certain  terms  and 
properties,  which  are  constantly  in  use  when 
crystals  are  spoken  of.  Mineralogists  have 
adopted  certain  groups  of  primary  and  se- 
condary forms,  as  a  means  of  classifying  crys- 
tals. The  primary  forms,  according  to  one 
system  of  crystallography  ffor  there  are  more 
systems  than  one),  consist  of  the  cube,  the 
square  'prism,  the  right  rhombic  prism,  the 
oblique  rhombic  prism,  the  doubly  oblique  prisvi, 
and  the  rhomboid  or  rhombohedron.  The  na- 
ture of  these  forms  may  be  best  explained  by 
shomng  the  relations  between  thera.  The 
cube  has  the  well-known  form  of  a  die,  with 
six  equal  surfaces.  If  the  lateral  edges  of  the 
cube  be  supposed  to  be  longer  or  shorter  than 
the  terminal  edges,  a  s5'Ma7-ep'ism  would  be  pro- 
duced ;  if  two  opposite  lateral  edges  of  a 
square  prism  could  be  pressed  towards  each 
other,  the  parallelism  being  kept,  a  right 
rhombic  prism  would  be  formed ;  if  this  prism 
could  be  pressed  in  the  direction  of  either  of 
the  diagonals  of  its  terminal  plane,  so  as  to 
make  the  figure  overho,ng  the  base  in  that 
direction,  an  oblique  rhombic  prism  would  be 
represented;  and  if  again  pressed  jn  the  dir 
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trade  is  active,  4,000  small  vessels  being  used 
to  bring  the  produce  of  the  neighbourhood  to 
Havana  alone. 
CUDDAPAH  DIAMONDS.  [Diamond.] 
CUIRASS  or  CUIRASSE.  The  cuirass, 
in  former  days,  was  a  piece  of  defensive  ar- 
mour, made  of  metal,  and  sen'ing  to  cover 
the  body  from  the  neck  to  the  girdle,  both  be- 
fore and  behind  ;  the  front,  called  the  breast- 
plate, and  the  hinder  part  or  back  plate  were 
fastened  to  each  other  by  straps,  buckles, 
hooks,  or  some  other  contrivance.  The  Egyp- 
tians are  said  to  have  been  the  inventors  of 
such  armour,  but  among  that  people  it  con- 
sisted of  folds  of  linen.  Cuirasses  of  brass 
or  steel,  and  occasionally  of  gold  or  silver 
highly  ornamented,  were  used  by  the  Greeks 
and  Romans.  After  having  been  long  disused, 
the  cuii-ass  was  revived  in  Europe  about  the 
middle  of  the  fourteenth  century.  In  the 
Mediaeval  Exhibition  of  1850  many  curious 
specimens  of  these  old  cuirasses  were  collected. 
In  the  English  service  the  cuirass  was  again 
disused  after  the  reign  of  George  11.  Since 
the  year  1820,  however,  it  has  been  revived  as 
part  of  the  accoutrements  of  the  life-guards. 

CULTIVATOR.  The  names  of  Cultivator 
and  Scarifier  are  sometimes  given  to  an  agri- 
cultural machine  on  three  wheels,  which  has 
five  arms  or  vertical  bars,  the  lower  ends  of 
which  ai-e  shaped  something  like  ploughshares. 
These  points  or  rather  blades  project  forward, 
and  act  to  a  slight  depth  upon  the  earth  as 
the  machine  proceeds.  They  are  adapted  for 
strong  retentive  clay  soUs.  A  Cultivator  was 
exhibited  at  the  Smithfield  Cattle  Show,  1850, 
by  Mr.  Smith  of  Uxbridge ;  similar  in  prin- 
ciple to  some  now  in  use  at  the  royal  farms 
in  Windsor  Forest. 

Harris's  Annular  Cultivator,  registered  in 
1850,  has  seven  shares  or  cutters  ranged 
round  a  cu-cle,  intended  to  ensure  a  more 
equable  action  on  the  soil  than  when  they  are 
an-anged  in  right  lines 

CUMBERLAND.    This  county  is  rich  in 
minerals ;  comprising  silver,  copper,  lead,  iron, 
plumbago,  limestone,  and  coal.  The  principal 
lead  mines  are  situated  at  Alston,  and  are  al- 
most exclusively  the  property  of  Greenwich 
Hospital,  to  which  institution  they  were  appro- 
priated by  act  of  parliament  on  the  attainder 
of  the  Earl  of  Derwentwater.    Silver  and  cop- 
:  per  are  found  in  some  of  the  mines  in  the 
I  Bame  veins  with  the  lead  ore.  Silver  and  lead 
I  are  got  in  abundance  at  Greenside  and  Eagle- 
I  crag  in  Patterdale.    Veins  of  lead-ore  have 
I  been  found  and  worked  between  Skiddaw  and 
•  Saddleback,  in  Buttermere,  Newlands,  and 
■  Thornthwaite.     There  are  copper  mines  at 
i  Alston,  Caldbeck,  and  at  Wythbum.  There 
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is  one  also  below  the  level  of  Derwent-water, 

and  another  in  the  paiish  of  Lowes-water.  A 
very  rich  vein  of  gold  is  said  to  have  been  dis- 
covered at  Newlands  by  a  German,  in  the  time 
of  Queen  Elizabeth ;  but  the  working  was 
discontinued  in  consequence  of  a  law-suit  be- 
tween that  queen  and  the  Earl  of  Northum- 
berland, then  the  lord  of  the  manor  of  Der- 
went-fells.    Iron-ore  is  raised  in  great  abun- 
dance near  Egremont ;  the  thickness  of  the 
band  of  ore,  which  is  hai'd  solid  metal,  is  said 
to  be  between  twenty-four  and  twenty-five  feet. 
The  quantity  of  iron  ore  shipped  from  Ulver- 
ston  and  Barrow  is  very  great :  300  carts  of 
ore  are  taken  daUy  from  Lindale  to  Barrow 
for  exportation.    The  ore  of  this  county  pro- 
duces upwards  of  double  the  quantity  of  me- 
tal that  is  got  from  iron  oi-e  in  general ;  and 
it  is  often  mixed  in  the  smelting  furnaces  with 
the  South  Wales  ore  to  produce  a  particular 
quality  of  iron.    Coal  is  worked  to  a  large 
amount  at  Whitehaven,  Worldngton,  and  in 
the  vicinity  of  Maryport,  from  whence  it  is 
exported  to  Ireland  and  the  west  of  Scotland. 
The  eastern  part  of  the  county  also  abounds 
in  coal,  particularly  Tindale  fell,  Talkin,  and 
Blenkinsop,  which  produce  the  chief  supply 
for  Carlisle,  Brampton,  Penrith,  and  the  inter- 
mediate country.  Some  of  this  coal  is  now  es;- 
ported  at  Port  Carlisle  to  Ireland  and  Scotland. 
There  are  collieries  at  Gilcmx,  Ai-kleby,  Ough- 
terside,  Bolton,  and  Hewer-hill.  Limestone 
is  very  abundant  in  many  parts  of  the  county. 
In  some  places  it  is  burnt  in  great  quantities 
for  exportation,  particularly  to  the  west  of 
Scotland.    At  Catlands  the  limestone  is  over- 
laid by  the  coal  measures  on  all  sides.  Plum- 
bago, or  black  lead,  is  found,  in  irregular 
masses,  in  a  rock  of  gi-ay  felspar  poi-phyry  at 
Borrowdale  near  Keswick.    A  little  cobalt  has 
been  got  at  Newlands  ;  and  antimony  near 
Bassenthwaite ;  but  this  is  not,  we  believe, 
now  worked.    Lapis  calaminaris,  small  quan- 
tities of  manganese,  galena,  iron  pyrites,  and 
spar  of  various  kinds  and  of  different  colours 
and  forms  are  found  in  several  places.  Slate 
of  a  pale  blue  colour  and  of  the  finest  quaUty 
is  plentiful  in  Cumberland. 

The  agriculture  of  the  county  has  improved 
considerably  of  late  years,  and  great  quanti- 
ties of  corn  and  produce  of  various  kinds  are 
now  exported.  The  chief  exports  are  from 
Port  Carlisle,  Whitehaven,  Workington,  and 
Maryport,  and  consist  of  cattle,  sheep,  poultry, 
grain,  potatoes,  butter,  bacon,  &c.  The  land 
being  divided  into  small  farms,  the  dairies  are 
necessarily  on  a  small  scale,  though  their  pro- 
duce is  excellent,  and  bears  a  high  price  in  the 
market. 

The  cotton  and  woollen  manufactures  are 
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carried  on  to  a  small  extent  in  Cumberland, 
and  there  are  manufactm-es  connected  with 
tlie  mining  products  ;  but  it  can  scarcely  be 
called  a  manufactm-ing  county. 

CUMIN,  or  CUMMIN,  is  the  fruit  (mis 
called  the  seed)  of  a  plant  cultivated  in  the 
East.  ExternaUy  it  is  of  a  grayish  yellow  co- 
lour, and  is  larger  than  that  of  caraway  or 
anise.  The  odour  is  strongly  aromatic  and 
rather  unpleasant ;  the  taste  is  warm,  bitter, 
and  disagreeable.  The  odour  and  taste  are 
mainly  due  to  a  volatile  oU  which  is  more 
abundant  in  this  fruit  than  inmost  umbellife- 
rous plants  :  one  pound  yields  half  an  ounce 
of  this  oil,  according  to  some  authorities; 
wliile  ten  pounds  yield  only  three  ounces  and 
a  half,  according  to  others.  Notwithstanding 
this  large  quantity  of  oil,  the  fruits  are  fre- 
quently eaten  by  insects. 

The  disagreeable  odour  of  Cumin  seems  to 
have  gradually  discarded  it  from  medicine 
for  man,  and  restricted  its  use  to  veterinary 
medicine.  Its  employment  in  this  way  may 
be  a  relic  of  its  ancient  repute,  for  the  Israel- 
ites esteemed  it  highly  as  a  remedy  for  cattle 
after  the  bites  of  insects.  Still  it  is  a  valuable 
drug;  it  enters  into  the  composition  of  many 
curry-powders,  but  should  be  introduced  into 
these  in  very  small  quantity. 

CUMNOCK,  in  Ayrshire,  affords  an  illus- 
tration of  the  effect  even  of  a  trifling  manu 
facture  to  give  a  sort  of  celebrity  to  a  town 
"Weaving  and  hand-sewing  employ  a  portion 
of  the  population  ;  threshing  mills  are  made 
here,  and  pottery  was  formerly  extensively 
made  ;  but  the  manufacture  which  has  ren- 
dered the  village  somewhat  celebrated  is  that 
of  the  well  known  wooden  snuff-boxes,  which 
are  so  generally  admii-ed. 

CURRANT,  a  well  known  hardy  fruit,  pro- 
duced by  two  species  of  the  genus  Ribes.  The 
red  currant  is  remarkable  for  the  mixture  of 
sweet  and  acid  in  its  fruit,  and  for  the  beauty 
of  its  semitransparent  red  or  yellow  berries. 
In  the  fruit  of  the  black  currant,  a  powerful 
and  agreeable  aromatic  principle  takes  the 
place  of  acidity.    The  cm-rants  of  the  grocers' 
shops  are  the  dried  hemes  of  a  smaU  kind  of 
grape,  chiefly  cultivated  in  the  Morea  and  the 
Ionian  Islands,  Corfu,  Zante,  &c.    Of  these 
dried  currants  no  less  than  429,729  cwts.were 
imported  in  1850.    A  machine  has  been  lately 
registered  by  Mr.  Weatherioy  for  cleamng 
dried  currants.     In  the  ordinary  method, 
the  currants  are  cleaned  by  nibbing  them 
in  a  sieve  or  cloth.     But  in  Mr.  Wca- 
theriey's  machine,  there  is  a  hollow  case 
made  of  wire  gauze ;  within  this  is  a  cylinder 
or  axle  from  which  radiate  bundles  of  split 
whalebone.   When  the  currants  are  put  into 


the  case,  and  the  cylinder  made  to  rotate,  the 
whalebone  brushes  clean  them  from  dirt,  and 
the  du-t  falls  through  the  meshes  of  the  wire 
gauze. 

CUSCO-CHINA.  This  bark  comes  from 
Cuzco  in  Peru ;  but  the  tree  which  jields  it  is 
altogether  unknown.  The  alkaloid  is  procured 
by  the  same  process  as  is  used  for  cinchonia, 
which  it  resembles  in  its  physical  quahtics, 
but  differs  from  in  its  chemical  properties. 
The  taste  is  more  bitter,  rather  heating,  and 
subastringent.  It  is  equally  insoluble  in  water, 
but  easily  so  in  alcohol  and  in  sulphuric  aether. 
It  forms  with  acids  salts  which  resemble 
those  of  cinchonia,  but  have  a  more  bitter 

CUSTOMS-DUTIES  consist  for  the  most 
part  of  taxes  levied  upon  goods  and  produce 
brought  for  consumption  from  foreign  coun- 
tiies ;  but  such  duties  are  also  sometimes  col- 
lected upon  exports  made  to  foreign  countries, 
and  upon  goods  and  produce  passing  from  one 
port  to  another  of  the  same  country.  Since 
the  abohtion  of  the  export  duty  on  coal  m 
1845,  the  only  duties  outwards  consist  of  an 
ad  valorem  duty  of  one-half  per  cent,  on  the 
shipment  of  some  articles  of  British  produc- 
tion. ,    „  , 

Shortly  before  Sir  Robert  Peel's  fiscal  re- 
forms, there  were  customs'  duties  levied  on 
considerably  more  than  a  thousand  different 
articles ;  he  reduced  this  number  to  81J  m 
1842,  and  to  383  in  1845 ;  and  further  reduc- 
tions have  still  taken  place.  _ 

The  net  amount  of  duties  coUected  in  the 
United  Kingdom  on  imported  articles,  after 
the  deduction  of  drawbacks,  repayments,  &c., 


in  the  several  years 
follows : — • 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 


from  1830  to  1850  was  as 


£21,622,683 
21,272,263 
21,714,524 
20,892,902 
21,282,080 
21,873,814 
22,758,369 
21,849,109 
22,121,038 
22,958,254 
23,153,958 
23,302,152 
22,356,324 
22,450,074 
23,864,494 
20,196,856 
22,168,735 
21,539,775 
22,477,609 
22,194,600 
21,904,566 


CUTCH,  a  principality  in  the  west  of  India, 
is  one  of  those  in  which  cotton  is  grown.  The 
cultivation  is  carried  on  extensively,  and  the 
produce  exported  in  return  for  grain,  of  which 
a  sufficiency  is  not  grown  for  consumption, 
and  which  is  procured  from  Gujerat  and  Sinde. 
Iron  ore  occurs  generally  throughout  the 
country,  and  in  most  parts  coal  is  found  in 
abundance.  The  wool  of  the  Cutch  sheep  is 
of  long  staple  hut  coarse,  answering  well  for 
the  manufacture  of  hlankets  and  carpeting: 
the  weight  of  the  fleece  averages  from  four 
and  a  half  to  five  pounds.  Coarse  woollen 
cloths  are  made  and  used  by  the  inhabitants. 

Mandavee,  the  principal  sea-port  of  Cutch, 
is  situated  on  the  shore  of  the  Indian  Ocean, 
and  is  the  most  populous  place  in  the  princi- 
pality. The  port  is  an  open  roadstead  with  a 
creek ;  there  are  250  vessels  belonging  to  the 
place,  by  means  of  which  a  very  considerable 
ti'ade  is  carried  on  with  Zanguehar  and  the 
whole  east  coast  of  Africa,  with  the  Eed  Sea 
and  Arabia,  with  the  Persian  Gulf,  Mekran 
and  Sinde,  and  with  India  as  far  as  Ceylon. 
The  vessels  employed  in  this  traffic  vary  from 
25  to  200  tons  biurden ;  they  can-y  a  large  la- 
teen sail,  and  have  two  masts,  but  are  never 
decked ;  they  are  navigated  by  native  pilots, 
who  have  acquired  the  use  of  the  quadrant, 
and  steer  by  charts.  The  most  valuable 
branch  of  the  trade  of  Mandavee  is  that  car- 
ried on  with  the  eastern  coast  of  Africa,  a  dis- 
tance of  3000  miles,  whence  the  merchants  of 
Cutch  procm-e  ivory,  rhinoceros  hides,  and 
other  valuable  articles.  The  principal  article 
of  export  is  cotton. 

CUTLERY.  Nearly  aU  the  cutlery  used 
in  this  country,  and  a  vast  quantity  of  that 
which  is  met  with  in  other  parts  of  the  world, 
is  made  at  Sheffield.  It  is  one  of  those  curi- 
ous examples  which  the  history  of  manufac- 
tures often  presents,  of  the  settlement  of  a 
particular  branch  of  industry  in  one  spot, 
where  the  skill  of  the  inhabitants  becomes 
habituated  to  that  particular  manufacture. 

Cutlery  is  generally  considered  to  comprise 
most  steel  cutting  instruments,  such  as  table 
knives,  pen  and  pocket  luiives,  lancets,  razors, 
scythes,  saws,  scissors,  shears,  spades,  edge 
tools,  &c.  Swords  would  also  come  under 
this  classification ;  but  it  is  remarkable  that 
swords  are  made  principally  at  Birmingham, 
and  not  at  Sheffield.  The  number  of  processes 
to  make  each  kind  of  cutting  instrument  de- 
pends on  various  circumstances.  In  making 
a  table-hni/c,  for  example,  a  piece  of  bar  steel 
is  cut  off;  it  is  forged  to  a  rough  blade  shape ; 
a  small  piece  of  iron  is  welded  to  it,  and 
forged  to  form  the  tang ;  the  shoulder,  be- 
tween the  tang  and  the  blade,  is  fashioned 
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into  shape  by  swaging  or  hammering  it  with 
a  die;  and  the  knife  thus  far  finished,  is  tem- 
pered, ground,  sharpened,  and  polished. 

In  maldng  a  foi-k,  the  end  of  a  steel  bar  is 
first  made  red  hot ;  it  is  hammered  so  as  to 
give  a  rough  approximation  to  the  shape  of 
the  shank  or  tang  ;  it  is  again  heated,  and  a 
blow  from  a  die  or  stamp  gives  the  proper 
contour ;  the  prongs  are  cut  out  by  a  powerful 
blow  from  a  stamp  of  peculiar  form ;  and  the 
fork  is  finally  annealed,  hardened,  ground, 
and  pohshed.  It  is  this  process  of  fork-grind- 
ing which  has  so  often  been  made  a  subject 
for  comment ;  the  fork  is  ground  dry  upon  a 
stone  wheel,  and  the  particles  of  steel  and 
grit  are  constantly  entering  the  lungs  of  the 
workmen,  thereby  ruining  the  health  and 
shortening  the  dm-ation  of  hfe.  Many  con- 
trivances have  been  devised  for  obviating  this 
evil ;  but  the  fork-grinders  have  not  seconded 
these  effi^rts  so  zealously  as  might  have  been 
anticipated. 

In  making  pen  and  pocket  knives,  a  slender 
rod  of  steel  is  heated  at  the  end,  hammered 
to  the  form  of  a  blade,  and  earned  through 
many  subsequent  processes.  But  the  putting 
together  of  these  hinged  knives  requires  more 
time  than  the  making  of  the  blades,  and 
affords  a  curious  example  of  minute  detail. 
When  the  pieces  of  ivory,  pearl,  tortoisesliell, 
horn,  hone,  or  other  substance,  which  are  to 
form  the  outer  sm-face  of  the  handle,  are 
roughly  cut  to  shape ;  when  the  blade  has 
been  forged  and  ground ;  and  when  the  steel 
for  the  spring  is  procured — the  whole  are 
placed  in  the  hands  of  a  workman,  who  pro- 
ceeds to  build  up  a  clasp  knife  from  the  little 
fragments  placed  at  his  disposal.  So  many 
are  the  details  to  he  attended  to,  that  a  com- 
mon two-bladed  knife  has  to  pass  through  his 
hands  seventy  or  eighty  times  before  it  is 
finished. 

In  making  a  razor,  more  care  is  required 
than  in  most  kinds  of  knife  maldng.  A  piece 
of  steel  is  heated  and  hammered  at  the  end; 
it  is  again  hammered  on  a  round  anvil  to  make 
the  blade  concave ;  by  cutting  and  forging  it 
is  brought  to  the  peculiar  shape  which  a  ra- 
zor-blade often  presents  ;  it  is  ground  upon  a 
small  grindstone,  to  give  the  concavity  with- 
out which  it  could  not  be  sharpened  to  the 
requisite  degree;  it  is  tempered  with  very 
great  care,  and  is  finally  polished.  The  re- 
cently-patented Guard  razors  are  somewhat 
complicated  contrivances  for  shielding  the  skin 
of  a  clumsy  user  from  being  cut. 

The  making  of  handles  for  cutlery  is  a  very 
large  department  of  Sheffield  industry.  Mo- 
ther o'  pearl,  ivory,  ebony,  bono,  horn,  &c., 
are  purchased  in  largo  quantities ;  and  the 
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maMng  of  each  kind  of  handle  or  haft  consti- 
tutes a  distinct  employment. 

A  method  was  introduced  a  few  years  ago 
of  ornamenting  cutlery  by  transferring  the 
impression  of  an  engraving  to  the  sm-face  of 
the  steel.  The  engraving  may  be  from  a  cop- 
per plate  or  from  a  wood  cut,  printed  in  the 
one  case  by  the  roUer-press  and  in  the  other 
by  the  printing-press.  The  ink  is  a  composi- 
tion of  asphaltum  and  bees  wax.  The  im- 
pressions on  paper  are  appHed  to  the  steel, 
and  an  acid  liquor  fixes  the  device. 

Sohngen,  in  Germany,  is  designated  the 
Sheffield  of  that  country ;  and  it  is  expected 
that  at  the  forthcoming  Exhibition  a  trial  of 
skill  will  be  made  in  this  as  in  other  depart- 
ments of  manufacture. 

CYANOGEN,  or  bicarburet  of  nitrogen,  is  a 
gaseous  compound,  discovered  by  Gay  Lussac 
in  1815.  It  is  colourless,  and  has  a  pecuhar 
and  pungent  odour.  It  is  inflammable,  and 
bums  with  a  pm-ple  flame ;  but  a  taper  im- 
mersed in  it  is  extinguished.  It  is  not  readily 
decomposed  by  heat.  It  is  an  essential  ingre- 
dient of  Prussian  Blue.  Combined  with  oxy- 
gen it  forms  Cyanic  Acid,  a  sour  liquid. 

CYAN 0 METER,  is  an  instrument  which 
was  invented  by  M.  de  Saussm-e  for  the  pur- 
pose of  enabling  an  observer  to  ascertain  the 
intensity  of  colour  in  the  sky.  It  consists  of 
a  circular  plate  orring,of  metal  or  pasteboard, 
on  the  surface  of  which,  about  the  circumfer- 
ence, is  a  band  divided  by  radii  into  fifty-three 
equal  compartments.  One  of  these  is  white, 
and  those  which  follow  in  succession  are  co- 
loured with  blue  of  difi'erent  degrees  of  inten 
sity  from  the  most  faint  to  the  deepest  which 
can  be  produced ;  the  rest  of  the  compai't- 
ments  are  coloured  with  mixtures  of  Prussian 
Blue  and  Ivory  Black,  and  gradually  increase 
in  darkness  to  the  last  division,  which  is  quite 
black.  The  coloui-s  laid  on  are  such,  that  at 
equal  distances  from  the  eye  the  tint  in  each 
compartment  cannot  be  distinguished  from 
that  of  the  next  inferior  to  it,  when  the  latter 
is  near  the  eye.  The  white  space  being  zero, 
the  others  are  marked,  in  succession  from 
thence,  with  the  numbers  1,  2,  3,  &c. 

In  using  the  instrument,  the  observer,  who 
should  be  in  the  open  air,  holds  it  up  between 
himself  and  that  part  of  the  sky  at  which  he 
intends  to  ascertain  the  colour,  when  the  com  - 
portment which,  to  the  eye,  appears  to  be  ex- 
actly equal  to  it  in  tint  expresses  by  its  num- 
ber the  required  intensity  of  the  blue  colonr 
in  that  part  of  the  sky.  Such  an  instrument 
is  useful  in  meteorological  obsei-vations. 

CYCLOGRArH,  or  ARCOGRAPH,  is  an 
instrument  for  drawing  arcs  of  circles  without 
cenU-es,  used  in  ai-chitectural  and  engineering 


drawing  when  the  centres  are  too  distant  to  be 
conveniently  accessible.  Bricklayers  and  ma- 
sons when  they  wish  to  strike  an  are  upon  the 
face  of  a  wall,  have  recourse  to  a  very  simple 
but  perfect  mode  of  accomplishing  the  object, 
by  driving  a  nail  into  the  wall  at  each  extre- 
mity of  the  intended  arc,  and  then  nailing  two 
straight  laths  or  rods  together  at  such  an 
angle,  that  wliile  then*  external  sides  or  edges 
are  in  contact  vdth  the  nails  driven  in  the  wall, 
their  apex  or  meeting  point  shall  touch  the 
crown  of  the  required  arc  or  arch.  When  se- 
ciu-ed  to  each  other  at  the  required  angle,  the 
laths  are  so  moved  that,  while  they  remain  in 
contact  with  the  nails,  the  apex  may  traverse 
the  whole  distance  from  one  nail  to  another, 
in  doing  which  it  will  describe  the  required 
curve,  which  may  be  marked  on  the  wall  by  a 
piece  of  chalk  carried  round  with  it.  The 
same  plan  may  be  adopted  in  drawing  on 
paper,  substituting  pms  for  the  nails,  and  a 
piece  of  stout  cardboard,  cut  to  the  required 
angle,  for  the  laths.  Mr.  Rotch's  Arcograph, 
Mr.  Alderson's  Curvilinead^Mx.  Warcup's  Cur- 
vograph,  and  Mr.  Peter  Nicholson's  Centroli- 
ncad,  all  described  m  the  '  Transactions '  of 
the  Society  of  Arts,  are  instruments  for  pro- 
ducing somewhat  shnilar  results.  The  centro- 
linead  may  be  compared  to  a  T-rule,  m  which 
the  transom  consists  of  two  pieces  adjustible 
to  any  requhed  angle  with  each  other,  and 
the  centre  of  which,  answering  to  the  apex  of 
the  cyclographs  above  described,  is  precisely 
on  a  line  with  the  fiducial  or  drawing  edge  of 
the  stem  or  long  limb  of  the  rule.  The  mstru- 
ment  being  once  adjusted  to  the  requked  an- 
gles, and  having  its  angular  ti-ansom  laid 
against  two  fixed  pins,  just  like  the  angle  of  a 
cyclograph,  any  number  of  converging  lines 
may  be  drawn  by  it  as  readily  as  parallel  hues 
are  drawn  by  a  common  T-rule. 

CYLINDER.  The  manufactm-e  of  cylinders 
for  steam  engines  and  other  purposes  is  no- 
ticed vmder  Boring  and  Fotjndikg. 

CYLINDRICAL  LENSES  are  made  by 
grinding  each  of  the  opposite  surfaces  of  a 
plate  of  glass  in  the  form  of  the  segment  ob- 
tained on  cutting  a  cyhnder  by  a  plane  paral- 
lel to  its  axis.  Two  segments  thus  obtamed 
being  placed  with  then-  plane  sm-faces  m  con- 
tact, and  so  disposed  that  sti-aight  lines  paral- 
lel to  the  axis  of  the  cylinder  drawn  on  the 
convex  surface  of  one  may  be  at  right  angles 
to  Unes  sunilai-ly  di-awn  on  the  other,  would 
constitute  a  lens  of  the  kind  here  indicated. 

Lenses  of  this  kind  were  dcAised  and  exe- 
cuted soon  after  the  commencement  of  the 
present  centm-y  by  an  optician  of  Pans,  who 
iulroduced  them  as  eye-glasses  m  spectacles 
in  place  of  the  usual  spherical  lenses.    I  his 
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person  afterwards,  conceiving  that  in  such 
lenses  the  chromatic  aberration  was  de- 
stroyed, attempted  to  employ  them  as  sim- 
ple object-glasses  for  telescopes ;  but  they 
have  since  been  found  unfitted  for  this  pur- 
pose. 

CYMAMETER.  Mr.Eenn  registered  under 
this  title,  in  1850,  an  ingenious  contrivance 
for  making  copies  of  the  outlines  of  capitals, 
cornices,  mouldings,  and  other  architectural 
figures.  It  consists,  essentially,  of  a  large 
number  of  veiy  thin  laths  or  plates,  all  of 
equal  length  and  placed  one  on  another ;  when 
one  end  of  "these  laths  is  pressed  against  a 
moulding  or  other  device,  the  other  end  is 
ch-iven  out,  the  laths  wliich  press  against  a 
convex  surface  being  driven  out  further  than 
those  pressing  against  a  concave  surface  ;  so 
that  the  outer  extremities  of  all  the  laths 
form  collectively  a  type  of  the  moulding  or 
device. 

This  is  simply  a  new  application  of  a 
principle  practised  long  ago  for  other  pur- 
poses. 

CYMBALS.  These  musical  instruments 
are  traceable  to  the  remotest  ages  of  anti- 
quity, and,  with  no  gi-eat  change  in  form, 


are  still  used  by  the  modems.  They  are  al- 
always  in  pairs,  are  made  of  brass,  and  are 
nearly  flat,  about  twelve  inches  in  diameter, 
the  central  part  sunk  in ;  and  at  the  back  of 
the  sunken  poition  is  a  strap  by  which  each 
instrument  is  held. 

CYPRUS.  This  fine  island,  which  has  re- 
mained in  the  hands  of  the  Turks  for  nearly 
three  centuries,  is  naturally  fertile.  Cotton  of 
the  fijiest  quality,  excellent  wine,  and  all  kinds 
of  fruit  are  produced;  but  agriculture  is  in  a 
most  backward  state.  Besides  the  productions 
already  named,  madder,  opium,  oranges,  le- 
mons, pomegranates,  &c.,  are  grown.  The 
carob-tree  abounds  in  some  districts  ;  its  suc- 
culent pods  are  exported  to  Egypt  and  Syria, 
while  the  fruit  called  St.  John's  Bread  is  used 
as  an  ai'ticle  of  food.  On  the  mountains  are 
forests  of  fine  timber.  Sheep  and  cattle  thrive. 
Copper,  asbestos,  talc,  rock-crystal,  and  vari- 
ous other  minerals  are  found.  Salt  is  made 
on  the  sea-shore.  Game  and  fish  are  plenti- 
ful. But  these  natural  advantages  are  made  of 
little  account ;  for  under  the  Turkish  rule  the 
inhabitants  are  oppressed  and  miserable,  and 
show  little  industry,  either  productive  or  com- 
mercial. 


D 


DACCA,  in  Bengal,  is  pnncipally  known  in 
Emrope  for  its  manufactures  of  cotton  goods. 
The  striped  and  figured  mushns  of  Dacca  were 
long  celebrated  throughout  the  world.  The 
beauty  and  delicacy  of  these  fabrics  were  once 
imrivalled ;  but  of  late  years  the  weavers  of 
Paisley  and  Manchester  have  so  successfully 
competed  with  those  of  Dacca,  that  a  large 
1  proportion  of  the  families  in  that  district,  who 
1  have  for  many  generations  employed  them- 
T  selves  in  their  production,  have  been  com- 
1  pelled  to  adopt  other  pursuits.    Another  rea- 
s  son  for  this  change  may  be  found  in  the  al- 
t  tered  condition  of  the  former  lords  of  the 
(  country,  among  whom  the  curious  fabrics  of 
]  Dacca  were  held  in  the  highest  estimation, 
1  and  who  are  now  unable  to  gratify  their  taste 
I  for  costly  apparel. 

DADO,  a  term  for  the  die  or  plane  face  of 
I  a  pedestal.  The  dado  employed  in  the  inte- 
iriors  of  buildings  is  a  continuous  pedestal, 
'  Trith  a  pUnth  and  base-moulding,  and  a  cornice 
t  or  dado  moulding  surmounting  the  die.  This 


continuous  pedestal,  with  its  moulding,  is  con- 
structed of  wood,  and  is  usually  about  the 
height  of  a  chau'-back,  aud  is  now  used  to 
protect  the  stucco  -work  or  paper  of  the  wall. 
Some  dados  are  panelled. 

DAIRY  ;  DAIRY  FARMS.  A  dairy-house 
should  be  situated  on  a  dry  spot  somewhat 
elevated,  on  tlie  side  of  a  gentle  declivity,  and 
on  a  porous  soil.  It  should  be  on  the  west  or 
north-west  side  of  a  hiU  if  possible,  or  at  least 
sheltered  from  the  north,  east,  and  south,  by 
high  trees.  Coolness  in  summer,  and  an  equa- 
ble temperature  in  winter,  are  essential  requi- 
sites in  a  dairy. 

The  following  description  of  a  Netherland 
cow-house  and  dairy  under  one  roof  combines 
all  that  is  useful,  with  considerable  neatness 
internally  and  externally  :— It  is  a  building 
about  sixty  feet  long  by  tliirty  wide,  with  a 
verandah  running  round  three  sides  of  it.  The 
dairy-room  is  sunk  below  the  level  of  the  soil, 
and  is  paved  with  brick.  The  sides  are  covered 
with  Dutch-tiles,  and  the  ai-ched  roof  with 
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hard  cement.  The  cow-house,  like  all  in 
Holland,  has  a  broad  passage  in  the  middle, 
and  the  cows  stand  ynth  their  heads  towards 
this  passage,  which  is  paved  with  clinkers,  or 
bricks  set  on  edge.  Their  tails  are  towards 
the  wall,  along  which  runs  a  broad  gutter  sunk 
six  or  eight  inches  below  the  level  of  the  place 
on  which  the  cows  stand.  The  cows  stand  or 
lie  on  a  sloping  brick  floor,  and  have  but  a 
small  quantity  of  litter  allowed  them,  which 
is  removed  every  day  and  carried  to  the  dung- 
heap  or  to  the  pig-sties.  Whenever  the  litter 
is  removed,  the  bricks  are  swept  clean ;  and 
in  summer  they  are  washed  with  water.  In 
Holland  the  cows'  tails  are  kept  up  by  a  cord 
tied  to  the  end  of  them,  which  passes  over  a 
pulley  with  a  weight  at  the  other  end,  as  we 
see  practised  with  horses  that  have  been 
nicked ;  thus  they  cannot  hit  themselves,  or 
the  person  who  milks  them.  The  cows  are 
fastened  in  a  way  so  as  to  give  them  freedom 
of  movement  without  striking  their  neighbours 
with  their  horns.  The  mangers  or  troughs 
are  of  wood,  or  of  bricks  cemented  together, 
and  are  kept  as  clean  as  all  the  rest  of  the 
cow-house.  In  Switzerland  the  cow-houses 
are  similar,  but  there  is  also  a  rack,  the  back 
of  which  towards  the  passage  shuts  up  with  a 
boai'd  on  hinges. 

The  utensils  of  the  dairy,  such  as  pails, 
chm-ns,  vats,  &c.,  are  usually  made  of  white 
wood,  and  are  easily  kept  clean  by  scalding 
and  scom-mg.  Leaden  troughs  are  used  in 
large  dairies.  Brass  pans  have  the  advantage 
of  being  readily  warmed  on  a  chafing-dish  in 
winter.  In  Devonshire  tin  or  brass  pans  are 
frequently  used  instead  of  earthenware.  In 
Holland  the  milk  is  mvariably  carried  in  brass 
vessels.  Cast-iron  pans  have  been  invented, 
which  are  tinned  inside.  Glass  and  white 
ware  are  used  for  the  same  pm-pose ;  espe- 
cially owing  to  the  repeal  of  the  glass  duties, 
since  which  time  glass  has  become  extensively 
used  in  dailies. 

The  dairy  farms  of  England  are  chiefly  in 
Gloucestershire,  Devonshure,  and  Cheshire. 
They  requu-e  a  smaller  capital  than  arable 
farms  of  the  same  extent.  The  chief  outlay  is 
in  the  purchase  of  cows. 

The  principal  duties  of  the  dairy  are  noticed 
under  Butter  ;  Cheese  ;  Churn  ;  Milk. 

DALAGO'A  or  DELAGOA  BAY,  on  the 
eastern  coast  of  Southern  Africa,  is  much  fre- 
quented by  whalers,  as  the  bay  aboimds  in 
whales.  The  Portuguese  have  a  small  fort 
on  the  western  shore  of  the  bay.  Supplies 
are  abundant  and  cheap;  piece-goods,  buttons, 
beads,  cutlery,  brass  wire,  old  clothes,  iron, 
copper  pipes,  spirits,  sugar,  &c.,  are  readily 
taken  for  bullocks,  fowls,  vegetables,  fish, 


liippopotami   teeth,  gold   dust,  ambergris, 
&c. 

DALMATIA.  As  a  pai-t  of  the  Austrian 
dominions,  the  produce  and  industry  of  Dal- 
matia  have  been  briefly  noticed  imder  Aus- 
tria. 

DAMASCENE  WORK.  The  damask,  da- 
mascene, or  damascus  work,  so  often  met  with 
in  choice  specimens  of  metal  manufacture, 
especially  on  the  old  Damascus  sword-blades, 
is  a  method  of  producing  a  pattern  or  design 
by  encrusting  one  metal  with  another.  It  was 
introduced  into  Europe  from  the  Levant, 
where  it  was  much  practised  in  the  middle 
ages,  especially  at  Damascus.  The  metals 
usually  employed  were  silver  or  gold  on  iron 
or  copper,  gold  on  silver,  or  silver  on  gold ; 
but  any  other  combination  would  equally  come 
within  the  principle  of  the  art.  " 

There  were  several  different  modes  of  da- 
mascening. If  the  metal  to  be  damascened 
were  hard,  its  surface  was  wrought  into  fine 
lines  crossing  each  other,  and  the  designs  were 
afterwards  traced  upon  it ;  the  design  marks 
were  filled  in  with  the  metal  inlay,  which  was 
fixed  by  a  strong  pressure  or  by  hammering ; 
and  the  entire  work  was  then  burnished,  by 
which  the  lines  uncovered  by  the  incrustation 
were  erased,  and  a  fijie  polish  given  to  the 
surface.  Another  method  was  that  of  hatch- 
ing the  incised  Hues  only,  and  of  fixing  the 
incrustation  as  before.  In  a  third  method, 
when  the  incrusting  metal  was  of  a  ductile 
natm-e,  the  pattern  was  simply  incised  in  out- 
Hne,  and  the  body  of  the  design  left  on  the 
same  level  as  the  rest  of  the  surface ;  a  tliin 
sheet  of  metal  was  then  laid  upon  these  de- 
signs, and  fixed  by  the  insertion  of  its  edges 
into  the  exterior  incisions ;  the  incrustation 
was  thus  in  reUef,  and  was  afterwards  occasi- 
onally engraved.  A  fomrth  kind  of  damascene 
work  partook  of  the  nature  oipicqne,  or  a  de- 
sign formed  by  small  puis  or  studs,  much  in 
vogue  m  England  in  the  seventeenth  century. 

Various  Eui-opean  cities  had  artists  who 
practised  damascenmg ;  but  Venice  and  Milan 
were  the  chief. 

At  the  Medieval  Exhibition  of  1850,  seve- 
ral beautiful  specunens  of  damascene  work 
were  collected,  including  candlesticks,  tan- 
kards, inkstands,  shields,  etuis,  swords,  &c. ; 
but  the  most  exquisite  was  Cellini's  far-famed 
shield,  presented  by  Francis  I.  to  Henry  VIII., 
and  now  the  property  of  Her  Majesty.  It_  is 
made  of  embossed  steel,  damascened  with 
gold  and  silver.  It  has  represented  upon  it 
in  compartments,  scenes  from  the  history  of 
Juhus  Cicsar,  each  consisting  of  numerous 
figures  in  relief  of  tho  most  highly  finished 
execution. 


717 


DAMASCUS. 


DARTFORD. 


718 


DAMASCUS  is  the  chief  emporium  of  the 
trade  in  European  manufactures  with  Bagdad, 
Eassora,  Persia,  and  the  neighbouring  coun- 
tries, whither  goods  ai-e  conveyed  by  camels  ; 
it  is  also  a  place  of  great  manufacturing  in- 
dustry, and  contains  silk  factories,  cotton 
printing  and  dyeing  establishments,  tobacco 
factories,  copper  and  iron  foundries,  glass- 
woriis,  soaperies,  &c.  There  are  neai'ly  800 
merchants  engaged  in  the  sale  of  damask 
cloths  alone.  The  manufacture  of  Damascus 
blades,  once  so  famous,  no  longer  exists. 
Saddles  and  bridles,  both  rich  and  highly 
finished,  fine  cabinet-work,  and  rich  jewellery 
are  among  the  articles  of  Damascus  indus- 
tiy. 

DAMASK,  a  peculiar  kind  of  woven  cloths 
composed  both  of  flax  and  of  silk,  which  are 
believed  to  have  been  originally  brought  fi.'om 
Damascus.  Silk  damask  weaving  was  intro- 
duced into  England  from  Flanders  in  the 
latter  half  of  the  16th  century,  and  linen  da- 
mask weaving  in  the  latter  half  of  the  18th. 
Damask  cloths  are  of  thick  texture,  but  fine 
in  quality,  and  the  weaving  of  them  puts  into 
requisition  all  the  skill  of  the  weaver  for  the 
production  of  the  elaborate  patterns  which 
they  bear. 

DAMSON,  or  DAMASCENE,  is  tlie  well- 
known  name  of  a  kind  of  plums,  cultivated  in 
this  country  for  the  sake  of  then  hardiness 
and  prolific  habits.  They  are  a  mere  fonn  of 
the  domestic  plum,  from  which  there  are  no 
certain  chai-acters  to  distinguish  them,  except 
the  abundance  of  their  late  oval  fruit,  and 
the  property  they  possess  of  propagating  by 
suckers.  All  the  varieties  are  used  for  kitchen 
purposes  principally,  and  are  generally  con- 
fined to  the  gardens  of  cottages  or  farm-houses 
where  the  quantity  of  produce  is  more  valued 
than  its  quality.  Much  the  finest  variety  of 
this  sort  of  plum  is  that  called  the  Shropshire 
Damson,  which  is  extensively  multiplied  in 
the  nurseries  by  grafting. 

DANUBE,  called  by  the  Germans  the  Bo- 
nait,  and  by  the  Hungarians  the  Dima,  is  a 
river  of  the  first  rank,  and  the  second  of  Eu- 
ropean rivers,  being  inferior  only  to  the  Volga. 
Its  course  is  calculated  to  be  about  1770  miles, 
and  the  surface  di-ained  by  it  and  its  nume- 
rous tributaries  probably  exceeds  300,000 
square  miles.  Steam  navigation  is  estabhshed 
on  the  Danube.  The  voyage  is  divided  into 
several  strecke  or  portions  —  Donauworth  to 
Ratisbon,  Ratisbon  to  Linz,  Linz  to  Vienna, 
Vienna  to  Pcsth,  Pesth  to  Orsova.  From  Or- 
sova,  or  rather  from  a  station  below  it  called 
Drenkova,  to  Skela  Gladova,  a  distance  of  54 
miles,  the  river  is  not  navigable  except  for 
light  cutters,  owing  to  the  rapids,  whirlpools. 


and  dangerous  ledges  that  occur  in  this  inter- 
val. Passengers  are  conveyed  between  these 
stations  in  carriages  along  a  splendid  road  cut 
in  tlie  rocks  that  line  the  river.  The  remain- 
ing portions  of  the  voyage  are  from  Gladova 
to  Galatz,  Galatz  to  Odessa,  Odessa  to  Con- 
stantinople. In  consequence  of  the  melting 
of  the  snows  the  Danube  rises  from  June  to 
the  middle  of  July,  and  does  not  begin  to  sink 
till  the  middle  of  August.  This  period  is  very 
favourable  to  the  navigation  of  the  river  from 
the  increased  depth  of  water. 

DANZIG.  This  important  Prussian  city 
owes  its  commerce  and  prosperity  to  its  har- 
bour, and  to  the  extensive  inland  navigation 
afforded  by  the  Vistula  and  its  numerous  tri- 
butaries, by  which  the  corn,  timber,  and  other 
products  of  Poland  and  the  Ukraine  ai-e  con- 
veyed to  Danzig.  The  io^m  is  traversed  by 
the  Radaune  and  Motlau,  feeders  of  the  Vis- 
tula. 

There  are  yards  and  slips  for  ship-building ; 
sugar  refineries,  spirit  and  liqueur  distilleries, 
breweries,  and  copperworks  ;  and  manufacto- 
ries of  silks,  woollens,  linens,  leathers,  hats, 
and  gloves,  soap  and  starch,  earthenware,  anus, 
steel-ware,  hats,  tobacco,  &c.  The  town  has 
a  very  considerable  export  trade,  consisting  of 
corn,  timber,  flour,  linseed,  rapeseed,  deals, 
staves,  ashes,  quills,  spirits,  black  beer,  spel- 
ter, wool,  flax,  hemp,  &c.  The  imports  axe 
composed  of  wine,  brandy,  rum,  raw  cotton, 
coffee,  hen-ings,  iron  and  steel  wai-es,  indigo, 
lime  and  plaster,  sugar-,  salt,  tobacco,  &c.  The 
gross  value  of  the  imports  is  about  400,000^. 
annually ;  about  one-fourth  of  the  imports  in 
value  are  brought  from  England.  The  gross 
value  of  the  exports  neai-ly  i-eaches  two  mil- 
Uons  sterling  annually,  of  which  England 
talces  nearly  three-fourths. 

DARIEN.  The  projects  for  making  a  rail- 
i-oad  or  a  canal  over  this  isthmus  will  be  better 
noticed  under  Panama, 

DARLINGTON.  The  trade  of  Darlington 
is  considerable :  for  a  long  period  the  princi- 
pal manufactures  were  of  camlets  and  other 
woollens  ;  sixty  years  ago  moreens  and  simi- 
lar stufls  were  made :  the  woollen  manufac- 
ture was  superseded  in  a  great  degree  by  that 
of  linens,  as  huckabacks,  diapers,  sheetings, 
and  checlcs ;  but  this  branch  of  industiy  has 
also  declined,  and  the  chief  occupation  of  the 
inhabitants  now  is  combing  wool  and  malting 
woollen  yai-n  (which  is  used  for  imitation  In- 
dia shawls,  J^russels  carpets,  (fee),  spinning 
flax,  grinding  optical  glasses,  and  the  manu- 
facture of  brass  and  iron.  There  ai-o  veiy  ex- 
tensive worsted  mills. 

DARTFORD.  The  first  paper-mill  erected 
in  this  country  is  usually  stated  to  have  been 
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at  Dartford  on  the  site  of  tlie  powder-mills ; 
but  this  has  lately  been  disproved  in  '  Notes 
and  Queries.'  The  first  mill  established  in 
England  for  rolhng  and  slitting  iron  is  also 
said  to  have  been  near  Daiiford.  The  trade  of 
Dartford  is  considerable.  There  are  chalk- 
pits near  the  town ;  oil,  powder,  and  paper 
mills  in  the  neighbourhood  on  the  river  Da- 
rent;  two  corn-mills  on  a  large  scale  worked 
by  water-power  and  steam  ;  also  a  large  iron 
foundry  and  manufactory  of  machinery.  At  a 
short  distance  from  the  town  are  a  cotton-mill 
and  silk  prmtmg  works. 

DAVY,   SIR  HUMPHRY,  must  be  re- 
garded as  one  whose  discoveries  have  afforded 
important  aid  to  manufactiu-ing  industry,  al- 
though relating  in  the  first  instance  to  scien- 
tific chemistry.    He  was  born  at  Penzance  in 
1778.    His  father  was  a  carver  in  wood.  In 
the  year  1795  he  was  apprenticed  to  Mr.  Bor- 
lase,  a  sm-geon  and  apothecary  of  Penzance, 
where  he  appears  to  have  laid  down  an  exten- 
sive plan  of  study,  not  merely  of  the  sciences 
which  related  to  his  profession,  but  the  learned 
languages,  mathematics,  history,  &c.   In  1798 
he  was  considered  competent  by  Dr.  Beddoes 
to  take  charge  of  an  estabhshment  which  he 
had  founded  at  Bristol  under  the  name  of  the 
Pneumatic  Institution.  In  the  next  two  years 
he  wrote  several  essays  on  chemical  subjects  ; 
and  in  1801  he  came  to  London,  and  on  the 
25th  of  AprU  he  gave  his  first  lecture  at  the 
Royal  Institution.  He  began  with  the  history 
of  galvanism,  detailed  the  successive  discove- 
ries, and  described  the  different  methods  of 
accumulating  it;  and  on  the 31st of  May,  1802, 
he  was  appointed  professor.    From  the  year 
1800  to  1807  a  great  variety  of  subjects  at- 
tracted his  attention,  especially  galvanism  and 
electro  chemical  science;  the  exammation  of 
astringent  vegetable  matter   in  connection 
with  the  art  of  tanning ;  and  the  analysis  of 
rocks  and  minerals  mth  relation  to  geology 
and  to  agricvdtm-al  chemistry.    In  November 
1807,  his  second  Bakerian  Lecture  was  read, 
in  which  he  announced  the  most  important 
and  unexpected  discovery  of  the  decomposi- 
tion of  the  fixed  alkalies  by  galvanism,  and  of 
the  metaUic  nature  of  their  bases,  to  which  he 
gave  the  names  of  potassium  and  sodium. 
From  the  year  1808  to  1814,  twelve  papers  by 
Davy  were  read  before  the  Royal  Society,  and 
published  in  their  '  Transactions,'  relating  to 
various  chemical  and  electro-chemical  subjects, 
and  all  containing  details  of  original  and  im- 
portant researches.     He  showed  that  the 
earths  barytes,  strontian,  lime,  and  magnesia, 
are  oxides  of  metals,  and  he  laid  the  founda- 
tion which  has  enabled  other  chemists  to  prove 
the  same  thing  in  respect  to  other  earths.  He 


made  important  additions  to  the  existing 
knowledge  concerning  sulphur,  phosphorus, 
carbon,  chlorine,  and  alkalies,  and  indeed  ex- 
tended almost  every  department  of  chemical 
science.  In  1810  he  pubhshed  the  first  volume 
of  his  'Elements  of  Chemical  Philosophy,' 
which,  although  it  bears  marks  of  haste,  con- 
tains much  interesting  matter :  no  further  por- 
tion of  this  work  was  printed.  His  elements  of 
Agricultural  Chemistry,'  which  appeared  soon 
after,  is  a  work  containing  much  useful  mat- 
ter, and  replete  with  sound  and  practical  views 
of  the  subject.  One  of  his  greatest  inventions 
was  that  of  the  miner's  safety-lamp,  the  fii-st 
paper  in  relation  to  which  appeared  m  the 
Philosophical  Transactions'  for  1815,  and 
the  last  in  1817, 

AH  Davy's  discoveries  have  since  been 
turned  to  account  in  industrial  processes, 
especially  in  manufacturing  chemistry.  This 
great  chemist  died  in  1829. 

DEALS  are  boards  of  fir  above  7  inches  in 
width,  and  of  various  lengths  exceeding  6  feet. 
If  less  than  7  inches  wide,  they  are  called  bat- 
tens. The  duty  on  deals  or  boards  since 
April  5,  1848,  is  1/.  the  load,  if  imported  from 
a  foreign  country  ;  but  if  from  a  British  pos- 
session it  is  2s.  the  load. 

DECOCTIONS  are  fonned  by  subjecting 
the  harder  parts  of  plants,  which  are  not  easUy 
penetrated  by  liquids,  or  ai-e  msoluble  in  water 
of  a  low  temperature,  to  the  process  of  boiling, 
generally  in  water,  but  sometimes  in  oil.  By 
this  means  much  of  the  substance  is  dissolved, 
and  the  active  principles  of  the  plant  ai'e  imbi- 
bed by  the  fluid,  which  is  then  used  medicinally, 
either  intemaUy  or  externally.    This  method 
of  extractmg  the  medicinal  properties  of 
plants  is  inadmissible  when  their  powers  de- 
pend upon  any  aromatic  or  volatile  principle, 
such  as  essential  oils,  which  ore  dissipated  by 
the  high  temperature.    In  many  other  in- 
stances this  process  is  not  only  unnecessaiy, 
but  iniurious,  being  employed  when  mfusion 
is  sufficient,  even  when  cold  water  is  used  for 
the  piuT)ose  of  infusion.    The  heat  is  apt  to 
destroy  the  very  principles  which  are  desu-ed 
to  be  obtained  in  many  cases ;  and  tliis  pro- 
cess is  most  suitable  to  those  substances  which 
are  both  ntitiitious  and  medicinal,  such  as 
Iceland  Moss.    Many  principles  which  are 
dissolved  by  the  water  at  a  boiUng  tempera- 
ture are  deposited  by  it  on  cooling  ;  on  which 
account  the  liquid  should  always  be  sU-ained 
while  hot,  and  the  contents  of  the  bottle 
shalien  up  before  each  dose  be  poured  out. 
Aromatic  liquids  are  frequently  added  to  the 
fluid  after  it  is  sta-ained;  or  the  aromatic  sub- 
stance may  be  placed  at  the  bottom  of  the 
vessel  into  which  the  hot  decoction  is  strained, 
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and,  after  being  allowing  to  infuse  for  a  few 
hours,  may  then  be  applied  to  the  use  in- 
tended. A  better  method  however  is  to  add 
some  aromatic  tinctui'e  after  the  straining,  as 
the  spirit  retards  the  tendency  to  decomposi- 
tion, while  it  imparts  the  flavour  and  quahties 
of  the  substances  from  which  it  had  been  pre- 
pared. 

The  decoctions  employed  in  medicine  are 
so  numerous,  thai  a  mere  list  of  them  would 
occupy  considerable  space.  They  are  pre- 
pared from  bark,  berries,  rind,  root,  stems, 
seeds,  pods,  kernels,  &c. 

DEER  SKINS,  ai'e  tanned  into  leather  for 
various  purposes.  From  40,000  to  80,000  are 
imported  annually. 

DELFT,  a  large  town  in  the  province  of 
South  Holland,  was  formerly  famous  for  its 
pottery,  to  which  it  gave  its  name;  but  this 
manufacture  has  been  supplanted  even  in 
Holland  by  the  superior  pottery  of  England ; 
the  earthenware  of  Delft  is  now  of  the  coarser 
kind,  and  not  more  than  200  persons  are  em- 
ployed in  the  manufacture.  Manufactures  of 
wooUen  cloths  and  tobacco-pipes  are  carried 
on.  The  blue  Delft  ware,  and  carpeting  from 
the  same  town,  will  find  a  place  in  the  Indus- 
trial Exhibitiori  of  1851. 

DELHI.  This  ohce-celebrated  Indian  city 
retains  something  of  its  former  manufacturing 
and  trading  eminence.  The  commerce  is  still 
extensive,  particularly  in  shawls,  of  which  it  is 
a  great  mart.  They  are  brought  from  Cash- 
mere in  large  quantities,  some  plain,  to  have 
borders  sewn  upon  them,  and  to  be  embroi- 
dered in  gold  and  silk.  The  goldsmiths  are 
much  ceieojated  for  the  elegance  and  delicacy 
of  the  jciwellery  which  they  produce. 

The  following  announcement  in  the  public 
journals  is  interesting,  in  connection  with  the 
forthcoming  Exhibition  of  Industry.  "  The 
renowned  Delhi  seal  -  cutters  have  nearly 
finished  the  seals  which  are  being  cut  for  the 
Queen  and  Prince  Albert,  imder  the  superin- 
tendence of  Budi-oo-deen  Ulee  Khan.  The 
seal  for  the  Queen  is  described  as  a  cornelian, 
with  the  corners  cut  off,  on  which  is  engraved 
an  inscription  in  Hindostanee.  Prince  Albert's 
seal  is  cut  on  a  blood-stone.  The  inscriptions 
are  in  the  true  grandiose  style  of  the  East. 
Besides  these,  Budi-oo-dcen  has  prepared  two 
beautiful  emeralds  for  seal  rings,  to  be  pre- 
sented by  himself  as  specimens  of  his  skill ; 
one  for  the  Queen,  three  eighths  of  an  inch  in 
length,  by  two-eighths  in  breadth." 

DEMULCENTS  are  medicinal  agents 
which  have  the  property  of  protecting  sensible 
surfaces  from  the  action  of  irritating  matter, 
by  hindering  it  from  coming  in  direct  contact 
with  them.   When  much  water  is  present  in 
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any  demulcent  liquid,  the  action  is  partly  that 
of  a  diluent,  but  the  chief  benefit  results  from 
the  bland  nature  of  the  substance,  or  from  its 
viscidity.  Demulcents  are  either  solutions, 
such  as  mucilage  of  gum  arabic,  or  certain 
substances  mechanically  diffused  through  wa- 
ter or  milk,  such  as  wax,  spermaceti,  or  suet. 

DEMURRAGE,  in  shipping  affairs,  is  the 
term  used  to  denote  the  money  payable  to  the 
OAvner  of  a  ship  on  the  part  of  the  shippers  or 
consignees  of  goods,  as  compensation  for 
detention  beyond  the  time  stipulated  for  her 
loading  or  discharge,  as  the  same  is  expressed 
in  the  charter-party  or  biUs  of  lading. 

DENMARK  is  principally  an  agricultural 
country.  The  most  fertile  parts  are  the  islands 
of  Laaland  and  Falstei",  and  next  to  them 
Seeland  and  Funen  ;  but  agriculture  is  most 
skilfully  carried  on  in  the  Baltic  districts  of 
Holstein.  The  Danes  however  are  not  gene- 
rally good  agriculturalists.  Of  the  whole  area, 
about  two-thirds  are  appropriated  to  arable 
land;  one-twelfth  to  pasture  and  meadow; 
and  one-twentieth  to  woods  and  forests.  The 
average  yearly  produce  is  stated  at  about 
8,000,000  quarters  of  corn  ;  2,000,000  tons  of 
potatoes ;  aiid  a  proportionate  quantity  of 
other  produce.  Peas  and  pears,  rapeseed, 
flax,  hemp,  and  tobacco  are  grown :  fraits  and 
table  vegetables  are  comparatively  small  in 
produce.  The  fine  forests  once  possessed  by 
Denmark  have  been  allowed  so  to  decay,  that 
the  inhabitants  are  obliged  to  import  wood 
from  other  countries.  The  chief  timber-trees 
are  pine,  beech,  oak,  and  birch. 

Denmark  possesses  no  mines  or  metals 
whatever ;  nor  any  minerals  of  importancOj 
except  coals,  freestone,  and  salt.  Amber  is 
collected  on  the  Hitze,  a  sandbank  on  the 
western  coast  of  Jutland.  Potters'  and  por- 
celain earths  are  also  obtained.  Peat  is  got 
whei'ever  there  are  swamps,  and  every  village 
in  those  parts  has  bog  lands  assigned  for  its 
supply. 

Manufactures  are  but  slightly  developed  in 
Denmark.  Altona  produces  silk,  woollen,  and 
cotton  goods,  leather,  soap,  refined  sugar,  and 
tobacco.  Lace  is  made  on  a  very  extensive 
scale  in  and  about  Tondem.  There  are  large 
tobacco  manufactures,  but  they  are  said  not 
to  produce  more  than  one-eighth  of  the  quan- 
tity consumed.  The  woollen  and  cotton  manu- 
factures are  small  in  amount.  There  are  a 
few  establishments  for  linen,  gloves,  paper, 
and  ironware.  Straw  hats,  sail-cloth,  glass, 
soap,  leather,  saltpetre,  gunpowder,  and  arms, 
plated  goods,  china,  and  earthenware,  beer  and 
spirits,  thread,  refined  sugar,  soda,  and  pot- 
ashes are  among  the  productions  of  Danish 
industry.    The  brandy  distilleries  are  rather 
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numerous.  The  iioasants'  families  make  their 
own  woollen  clothing  in  general,  which  is 
composed  of  a  coarse  stuff  termed  wadmel ; 
and  indeed  there  are  few  articles  of  domestic 
use,  whether  utensils  or  for  apparel,  which  are 
not  made  by  their  own  hands. 

There  is  probably  no  countiy  in  Europe 
better  adapted  or  more  favourably  situated  in 
many  respects  for  commerce  than  Denmark. 
It  is  the  key  of  the  Baltic,  and  possesses 
peculiar  advantages  for  a  ready  and  cheap  in- 
tercourse with  all  the  maritime  nations  of 
Europe.  Copenhagen,  the  capital,  is  the  cen- 
tral point  of  the  Danish  foreign  trade,  which 
has  been  greatly  favoured  by  the  neiitral 
poUcy  which  the  government  has  endeavom'ed 
to  pursue  during  the  last  hundred  years  and 
more.  Navigation,  in  which  about  50,000 
hands  are  employed,  is  a  great  source  of  profit 
to  the  covmtry,  for  the  Danes  navigate  their 
vessels  on  cheaper  terms  than  many  of  their 
competitors,  and  are  excellent  mariners,  on 
which  account  they  are  the  carriers  for  other 
countries,  particularly  to  the  Mediterranean 
and  Levant.  There  is  a  brisk  int^ercourse  by 
sea  between  the  several  ports.  The  chief 
places  of  trade  are  Copenhagen,  Altona,  Kiel, 
Koersoer,  Helsingor,  Odensee,  Viborg,  Ban- 
ders, Elensberg,  Schleswig,  Aalborg,  Bends- 
burg,  Tondern,  Aarhus,  Gluckstadt,  Neustedt, 
and  Itzehoe.  Railways  have  been  recently 
formed  from  Altona  to  Gluckstadt,  Rendsburg, 
and  Kiel. 

Denmark  exports  grain,  butter,  cheese, 
brandy,  salted  and  smoked  meats,  homed  cat- 
tle, horses,  skins  and  hides,  oU,  eider-down, 
fish,  tallow,  bristles,  &c.,  and  imports  mnes, 
salt,  silk,  wool,  cotton,  timber,  coals,  colonial 
produce,  brandy,  spirits,  glass,  drugs,  &c. 

The  British  produce  and  manufactures  ex- 
ported to  Denmark  in  1846-7-8  were  of  the 
following  values : — 

1846  ..  ^340,318 

1847  ..       ..  253,701 

1848  ..       ..  296,466 

Of  the  articles  thus  exported,  cotton,  coals, 
and  iron  manufactm-e  comprises  the  largest 
items. 

The  imports  from  Denmai-k  into  Great 
Britain  in  1848,  comprised,  among  other  items, 
butter  8,056  cwts,  corn  about  1,000,000  qrs.,flax 
9,000  cwts.,  flax  and  other  seeds,  45,000  qrs., 
seal  skins,  14,000,  wool  1,500,000  cwts. 

The  Danish  vessels  which  left  British  ports 
in  1840  amounted  to  1708,  and  those  which 
entered  were  1885.  These  vessels  are  small, 
liowever,  the  average  tonnage  being  under  80 
tons. 

DENSITY,  properly  speaking,  has  no  abso- 
lute meaning,  but  it  is  ^  term  which  may  be 


considered  as  representing  the  number  oi 
material  particles  in  a  body.  Thus  gold  is 
more  dense  than  an,  because  probably,  under 
equal  volumes,  gold  contains  a  greater  number 
of  particles  than  an.  The  measure  of  the 
density  of  any  body  is  called  its  specific  gra  - 
vity.   [SPEcmc  Ghayity.] 

DERBY.  The  principal  manufactures  of 
this  interesting  town  are  of  sUk  and  cotton 
goods,  porcelain,  jewellery,  and  ornamental 
articles  made  of  the  various  kinds  of  spar 
found  in  the  county,  red  and  white  lead, 
lead  pipe,  sheet  lead,  cast  iron,  ribbed  stock- 
ings, and  bobbin-net,  and  other  lace.  SUk 
hosiery  is  extensively  made.  There  is  a  con- 
siderable printing  and  publishing  establish- 
ment, besides  several  printing  offices. 

In  the  early  part  of  the  18th  century  the 
art  of  spinning  or  '  throwing '  sUk,  which  had 
been  exclusively  possessed  by  the  Itahans, 
was  introduced  into  Derby  by  a  Mr.  Crotchet, 
who  did  not  succeed  in  business.  In  1717 
Mr.  John  Lombe,  who  had  obtained  access  to 
the  machinery  of  the  silk  throwsters  of  Pied- 
mont in  Italy,  agreed  with  the  corporation  of 
Derby  to  rent  an  island  or  swamp  in  the  river 
Derwent,  500  feet  long  and  52  feet  wide. 
Here  he  erected,  at  a  cost  of  30,000/.,  an  im- 
mense silk-mill,  now  the  property  of  the  cor- 
poration, the  lease  having  expired.  In  1718 
Lombe  took  out  a  patent,  and  was  proceeding 
successfully  in  his  business  when  he  died. 
He  was  succeeded  in  his  mill  by  his  brother 
William,  and  afterwards  by  his  cousin,  Sir 
Thomas  Lombe.  The  accounts  of  the  ma- 
chinery of  this  immense  mill  have  been  much 
exaggerated:  the  wheels  have  been  said  to 
amoimt  to  26,000;  Hutton,  who  serxed  an 
apprenticeship  of  seven  years  in  the  mill, 
states  that  the  number  of  wheels  was  13,384. 
The  whole  macliinery  was  moved  by  one 
water  wheel.  Many  throxNong  mills  have 
since  been  erected  at  Derby,  and  this  branch 
of  industry  may  be  regarded  as  the  staple  of 
the  tomi.  The  cotton  manufacture  is  of  later 
introduction  and  of  smaller  extent.  The 
spars  of  the  county,  especially  the  fluor  spar, 
or  '  blue  John,'  ai-e  wrought  into  vases  and 
other  ornaments,  and  the  black  marble  of  Ash- 
ford  into  vases,  columns,  chimney-pieces,  &c. 

The  Derby  Arboretum  is  an  honour  to  the 
town,  both  or  its  own  beauty,  and  for  the  cir- 
cumstances under  which  it  was  formed.  This 
Ai-boretum  is  a  piece  of  ground  of  about  16 
acres  in  extent,  well  laid  out  and  niTanged  with 
trees  and  shrubs,  so  as  to  combine  instruc- 
tion with  recreation.  The  origmal  Arboretum, 
apiece  of  ground  about  11  acres  in  extent, 
carefully  an-anged  by  the  late  Mr.  Loudon, 
was  given  to  the  town  by  Joseph  Stnitt  Esq. ; 
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m  adjoining  portion  of  about  5  acres  has 
since  been  purchased  and  laid  out  in  a  similai- 
manner.  The  inhabitants  are  admitted  to 
the  grounds  on  pa}Tnent  of  an  admission  fee, 
the  proceeds  of  which  defray  the  expenses  of 
maintaining  the  establishment. 

DERBYSHIRE.  This  county  is  rich  in 
mineral  strata.  The  coal  measui-es  underUe 
the  magnesian  limestone,  and  crop  out  from 
beneath  it  on  the  west.  These  coal  measures 
form  part  of  that  important  coal  field  which 
occupies  a  considerable  part  of  the  west  riding 
of  Yorkshire,  and  extends  into  Nottingham- 
shire and  Derbyshire,  bemg  bounded  on  the 
east  by  the  magnesian  limestone,  and  on  the 
south  by  the  red  marl.  The  strata  range 
from  north  to  south,  and  dip  to  the  east.  The 
Derbyshire  portion  of  this  coal  field  is  east  of 
a  line  drawn  from  between  Hathersage  and 
Sheffield  to  Little  Eaton,  near  Derby.  Every 
vaiiety  of  coal  seems  to  be  found  in  this  field, 
hard  stone  coal,  cannel,  peacock,  and  caking 
coal.  The  coal-pits  in  Derbyshire  are  dis- 
persed over  the  coal  field,  and  are  very  nu- 
merous, especially  about  Chesterfield  and 
Alfreton,  and  in  the  district  south  and  west 
of  the  Cromford  and  Erewash  canals.  The 
beds  which  lie  between  the  seams  of  coal  ai"e 
worked  for  various  purposes.  The  workings 
of  the  ironstone  are  generally  begun  at  the 
surface,  and  pursued  until  they  become  dan- 
gerous from  the  loose  natm'e  of  the  stratum 
in  which  they  lie.  The  ironstone  which  is 
marked  with  impressions  of  mussel  shells 
(called  the  mussel  band)  is  worked  as  an 
ornamental  marble.  Erom  the  gritstone  beds 
are  quarried  grindstones  for  cutlers;  the 
binds,  where  they  are  hard  and  black,  are 
used  as  black  chalk;  others,  when  decom- 
posed, make  good  brick  earth  ;  the  clunch  is 
sometimes  of  that  kind  which  is  used  for  fire- 
bricks ;  where  it  crops  out  to  the  surface  it 
becomes  soft  clay.  Potter's  clay,  of  various 
colours  and  qualities,  occurs  in  this  coal- 
field. 

Black  marble  is  quarried  for  ornamental 
purposes.  One  of  the  beds  of  limestone  con- 
tains white  chert  or  china  stone,  which  is  ex- 
tensively used  in  the  Staffordshire  potteries. 
The  beautiful  fluor  spar  called  'Blue  John,' 
from  which  vases  and  other  ornaments  are 
made,  is  found  in  a  mountain  of  limestone. 
Numerous  veins  of  lead,  zinc,  iron,  manga- 
nese and  copper,  also  occur. 

A  large  proportion  of  the  land  of  this 
county  is  in  permanent  pastures,  of  which 
some  are  very  rich.  Dci-bysliiro  cheese  is 
noted  as  of  good  quality,  and  the  best  is  often 
sold  for  Chesliire  or  Gloucester  when  made 
of  the  shape  and  colour  of  these  cheeses. 


The  common  Derbyshu-e  cheese  is  not  gene- 
rally coloured  ;  it  resembles  some  kinds  of 
Dutch  cheeses,  and  keeps  well. 

At  Cromford,  in  tliis  coxinty,  the  late  Sir 
Richard  Arkwiight  erected  a  spacious  cotton- 
mUl  on  the  left  bank  of  the  Derwent ;  it  is 
now  occupied  by  the  Messrs.  Arkwright,  his 
grandsons,  who  employ  in  these  mills  and 
those  at  Masson,  a  little  higher  up  the  Der 
went,  several  hundi-ed  persons.  Lead  mines 
are  worked  in  the  neighbourhood  ;  lapis  cala- 
minai-is  is  ground  and  prepared,  and  red  lead 
manufactured.  At  Dronfield  manufactures 
are  carried  on  in  iron  goods,  such  as  railway 
wheels,  cast  iron  chains  and  nails,  axes, 
chisels,  and  other  edge  tools,  and  agricultural 
implements.  At  Heanor  are  manufactories 
for  cotton  goods,  hosiery,  and  bobbin  net  lace. 
In  and  near  Ashford  there  are  extensive  mar- 
ble works  where  the  black  and  coloured 
marbles  which  are  quarried  in  the  neighbour- 
hood are  wrought  into  chimney  pieces,  tables, 
slabs,  &c;  there  are  also  quarries  of  lime- 
stone ;  and  lead  mines.  Scythes  and  reaping 
hooks  are  largely  manufactured  at  Beighton 
and  at  Hacldngton.  At  Clay  Cross  and  in  its 
immediate  vicinity  are  extensive  colheries  and 
iron  works.  At  Codnor  the  B  utterly  Iron 
Company  have  extensive  iron  works  and  col- 
heries; and  iron,  lead,  limestone,  and  coal 
ai-e  abundant.  At  Long  Eaton,  paper  mills 
and  stone  quan-ies  give  employment  to  many 
of  the  inhabitants.  Needles,  pins,  edgetools 
and  mill  stones  are  manufactured  at  Hather- 
sage. Ironville  is  a  busy  and  populous  dis- 
trict; the  inhabitants  are  employed  in  the 
iron  works,  smelting,  &c. ;  a  national  school 
(in  which  divine  service  is  performed  on  Sun- 
days) was  erected  in  1841,  at  a  cost  of  3000/., 
by  the  Butterly  Iron  Company,  and  an  infant 
school  has  been  since  erected  by  the  same 
company  ;  there  is  also  a  mechanics  institute. 
At  Milford,  six  miles  from  Derby,  schools 
have  been  founded  by  the  Messrs  Strutt,  who 
have  extensive  cotton  and  bleaching  works 
here,  employing  1,000  hands  ;  they  have  also 
an  iron  foundry  here,  in  which  aU  their 
machinerj'  is  cast  and  made,  and  gas  works 
at  Milford  which  supply  the  town  of  Belper. 

Many  other  towns  and  villages  in  Derby- 
shire can-y  on  some  or  other  of  the  industrial 
pursuits  noticed  in  the  above  sketch. 

Derbyshire  has  some  peculiar  laws  and  re- 
gulations connected  with  the  working  of  the 
lead  mines.  These  laws  and  regulations  are 
of  very  high  antiquity.  The  principal  part  of 
the  county  where  lead  ore  is  found  in  any 
considerable  quantity  is  called  '  tlio  King's 
Field,'  and  comprehends  nearly  all  Ibo  wapen- 
take of  Wirksworth  and  a  considerable  part  of 
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the  High  Peak  hundred.  '  The  King's  Field  * 
has  been  from  time  immemorial  let  on  lease. 
The  lessees  have  each  in  his  respective  dis- 
trict a  steward  and  bar-masters.  The  steward 
presides  as  jvidge  in  the  barmote  com'ts,  and 
with  24  jurymen,  chosen  every  half  year,  deter- 
mines all  disputes  which  arise  respecting  the 
working  of  the  mines.  Debts  incuri-ed  in 
working  the  mines  are  cognizable  in  these 
courts.  These  courts  meet  twice  a  year,  or 
oftenei-  if  need  be.  The  court  for  the  High 
Peak  district  meets  at  Monyash,  that  for  the 
wapentake  district  at  the  town  of  Wu'ksworth. 
The  office  of  the  barmaster  is  principally  to 
put  miners  into  the  possession  of  veins  that 
they  have  discovered,  and  to  collect  the  pro- 
portion of  ore  to  which  the  lessee  of  the  crown 
or  the  lord  of  the  manor  has  a  claim.  When 
a  miner  has  discovered  a  new  vein  of  ore  in 
'  the  King's  Field,'  he  may  acquire  a  title  to 
the  exclusive  possession  of  it,  provided  it  be 
not  in  a  garden,  orchard,  or  high  road,  by  a 
proper  application  to  the  barmaster  of  the 
hberty.  Should  the  miner  neglect  to  work 
the  vein,  the  barmaster  may,  after  a  certain 
time,  dispose  of  it  to  any  one  who  is  i\illing 
to  try  it. 

The  cottons,  the  silks,  the  hosiery^  the  bob- 
bing net,  the  u-on,  the  marbles,  the  pottery, 
&c.  of  Derbyshire  will  all  be  represented  at 
the  Great  Exhibition.  The  quarries  in 
North  Derbyshire  possessed  by  the  Dukes 
of  Devonshire  and  Eutland,  wiU  be  repre- 
sented in  their  several  products  by  Messrs, 
Lomas  and  Oldfield,  the  lessees  respec- 
tively of  the  marble  works  of  Bakewell  and 
Ashford- in -the -Water;  while  the  splendid 
amethystine  fluor  spar,  locally  designated 
''  Blue  John,'  and  found  exclusively  at  Castle- 
oon  in  the  Peak,  wiU  find  its  way  to  the  Crystal 
Palace  in  the  elegant  form  of  a  colossal  Gre- 
cian vase,  the  finest  and  most  important  arti- 
cle ever  produced  from  this  material.  The 
vase  was  manufactured  at  Matlock  by  Mr. 
VaUance,  who  is  preparing  a  number  of  inlaid 
black  marble  tables,  vases,  candelabra,  and 
other  articles  peculiar  to  the  county.  It  is 
also  the  intention  of  Mr.  Vallance  to  exhibit 
such  a  collection  as  will  illustrate  the  peculiar 
mineralogical  and  geological  character  of  Der- 
byshire, as  well  as  the  applicability  of  its  pro- 
ducts to  ornamental  purposes. 

DESICCATION  is  the  chemical  operation 
of  drying  bodies.  It  is  sometimes  effected  by 
simple  drying  in  the  air;  sometimes  in  warm 
chambers  ;  at  others,  by  paper  filters,  by  the 
air-pump,  by  the  action  of  deliquescent  salts 
placed  near  the  body  to  be  di-ied,  and  by  many 
Other  modes. 

DESIGN.  In  the  fine  arts  the  Word  design 


is  femployed  in  two  very  different  significa- 
tions :  in  the  first  place,  it  is  used  merely  to 
signify  the  act  of  drawing,  or  representing  in 
lines  the  form  of  any  object;  in  the  next 
place  it  expresses  that  combination  of  inven- 
tion and  purpose  which  enables  the  artist  to 
compose  a  picture  or  a  group,  without  refer- 
ence to  the  material  in  which  it  is  executed. 
The  accurate  conception  of  form  and  beauty  is 
displayed  in  the  most  masterly  degree  in  the 
ancient  Greek  sculptures  ;  and  in  the  inven- 
tion of  appropriate  attitudes  and  perfection  of 
physical  form  the  design  of  the  best  Greek 
sculptures  cannot  be  surpassed.  But,  of  aU 
the  existing  specimens  of  art,  the  paintings  of 
the  Italian  masters  display  the  most  consum- 
mate excellence  in  design,  especially  the  Flo- 
rentine and  Roman  schools,  and  among  them 
Raphael's  in  particular. 

In  arcliitecture,  the  design  or  scheme  for  a 
building  is  shown  by  means  of  a  series  of 
diagrams  or  drawings,  which,  taken  one  with 
another,  convey  a  much  more  exact  and  com- 
plete notion  of  the  whole,  both  internally  and 
externally,  than  can  be  obtained  by  any  other 
mode  of  delineation.  Such  drawings  consist 
oi plan,  elevation,  and  secfion,  besides  others  of 
details,  or  parts  at  large;  and  their  number 
will  depend,  either  upon  the  nature  of  the 
bmlding,  that  is,  on  its  being  more  or  less 
complex,  or  as  it  is  intended  to  show  it  more 
or  less  fully. 

DESIGNS,  COPYRIGHT  AND  REGIS- 
TRATION. Intermediate  in  character  be- 
tween the  copyright  of  literary  productions, 
and  patents  for  mechanical  inventions,  is  the 
regibti-ation  of  designs  in  which  fine  art  is 
more  or  less  exliibited.  An  act  of  parliament 
in  1735  gave  a  copyright  for  fomteen  yeare  in 
the  arts  of  designing,  engraving,  and  etching 
prints  :  enforcing  the  right  by  fine  and  for- 
feiture. An  act  of  1767  extended  this  right  to 
a  period  of  twenty-eight  years,  and  made  it  to 
include  the  designing  of  maps,  chai-ts,  and 
plans.  An  act  in  1777  increased  thejpower  of 
designers  to  enforce  the  observance  of  the 
right.  Three  acts,  passed  respectively  in 
1787,  1789,  and  1794,  gave  a  copyright  for 
securing  the  use  of  new  patterns  in  the  print- 
ing of  linens,  cottons,  calicoes,  and  muslins, 
for  a  period  of  three  months.  An  act  of 
1798  gave  a  copyright  for  fourteen  years  in 
respect  to  models,  casts,  and  other  sculp- 
tm-es  ;  and  another  act  in  1814  strengthened 
this  right.  An  act  in  1^36  extended  many  of 
the  above  copyrights  to  Ireland.  An  act  in 
1838  secured  copjTight  for  printing  designs  in 
other  woven  goods,  in  addition  to  cottons  and 
linens. 

These  were  the  statutes  which  governed  the 
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copyright  of  designs,  down  to  the  time  of 
passing  the  Registration  Act  of  1839.  This 
Act  decloi-ed  the  existence  of  copyright  in 
respect  to  the  following  productions— patterns 
to  be  painted,  printed,  or  worked  upon  any 
material ;  modelling,  casting,  embossing, 
chasing,  or  engraving  any  new  design  ;  a  new 
shape  or  configm-ation  of  a  manufactm-ed 
ai-ticle.  The  Board  of  Trade  was  empowered 
to  appoint  a  registrar,  deputy  registrai-,  and 
six  clerks,  to  manage  the  registi-ation  of  such 
designs  ;  and  any  person  so  registered  had  a 
copyright  in  his  design  for  three  years. 

A  more  comprehensive  act  was  passed  in 
1842,  which  gave  a  copyright  for  any  new  and 
original  design,  whether  applicable  to  the 
ornamenting  of  any  ai-ticle  of  manufacture,  or 
to  the  employment  of  any  new  material  for 
manufactm-es.  The  right  was  made  applica- 
ble for  the  pattern,  the  shape,  or  the  orna- 
ment ;  and  was  equally  valid  whether  the 
pattern  were  worked  by  printing,  painting, 
embroidering,  weaving,  sewing,  modelling, 
casting,  embossing,  engraving,  staining,  or 
dyeing.  Arrangements  were  made  for  regis- 
tering the  designs,  for  transferriog  property  in 
them,  and  for  enforcing  penalties  in  cases  of 
infringement.  All  designs  were  classed  under 
one  or  other  of  thhteen  headings  ;  and  the 
period  of  copyright  was  declared  to  be  three 
years,  one  year,  or  nine  months,  according  to 
the  class  to  which  the  design  belonged. 

By  another  act  in  1843  the  copyright  was 
extended  to  designs  which,  though  not  actu- 
ally ornamental,  have  reference  to  some  pur- 
pose of  utility  in  respect  to  shape  or  form. 
All  such  articles  are  to  be  stamped  with  the 
11  word  '  registered,'  and  the  copyright  in  them 
*'  exists  for  three  years.  The  registrar  is  to 
prepare  an  index  of  all  such  non-ornamental 
designs ;  and  at  the  expiration  of  the  copy- 
right, the  designs  may  be  copied  by  any  person 
at  the  registrar's  office,  on  payment  of  a  fee. 

These  two  acts,  in  conjunction,  gtdded  the 
proceedings  in  respect  to  the  copyright  of  de- 
signs for  several  years ;  but  a  statute  passed 
in  1850  has  introduced — not  so  much  a  change 
— as  an  extension  of  the  right.  When  it  was 
found  that  the  proposal  for  an  Exhibition 
of  the  world's  Industry  was  likely  to  be  libe- 
rally responded  to,  it  was  felt  that  something 
ought  to  be  done  to  secure  the  copyright  of 
any  new  designs  which  might  be  made  pubUc 
at  the  Exhibition ;  and  it  was  mainly  to  secure 
this  end,  that  the  act  was  passed  which  re- 
ceived the  royal  assent  in  August  1850.  By 
this  act  any  new  design  may  be  prov'mionaUy 
registered  for  twelve  months ;  during  this 
period  the  proprietor  may  exhibit  his  design, 
and  describe  it  in  catalogues,  without  vitiating 
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Lis  copyright;  and  at  any  time  during  the 
twelve  months  he,  and  he  alone,  may  register 
the  design  in  the  fuller  manner  set  forth  in 
the  former  acts  ;  but  if  during  this  provisional 
period  he  should  sell  any  of  the  ai-ticles  to 
which  this  design  is  applied,  he  loses  the 
power  of  completing  the  registration.  Several 
other  clauses  are  introduced,  tending  to  secure 
the  right  of  Exhibitors  at  the  Industrial  Ex- 
hibition of  1851. 

The  Commissioners  have  made  arrange- 
ments for  this  provisional  registration,  in 
respect  to  new  designs  to  be  exhibited  in 
Hyde  Park.  Until  Februaiy  1,  1851,  the  de- 
signs were  registered  at  Somerset  House,  on 
payment  of  a  small  fee ;  but  after  that  date 
they  are  to  be  registered  in  the  '  Palace  of 
Industry,'  free  of  charge.  The  Commissioners 
have  issued  minute  instructions  to  guide  those 
who  are  about  to  register  then-  designs  ;  the 
designs  themselves  being  placed  in  two 
great  groups,  in  respect  to  ornamenting  and  to 
shape,  and  each  group  being  divided  into 
classes.  The  Registrar  of  Designs  has  also 
issued  full  instructions,  explanatory  of  the 
operation  of  the  three  acts  of  1842,  1843,  and 
1850,  and  applicable  to  other  purposes  besides 
those  of  the  Great  Exhibition. 

DESIGN,  SCHOOLS  OF.  In  France  and 
in  several  of  the  German  States,  schools  in 
which  drawing  and  the  principles  of  design 
are  taught  have  been  long  established.  In 
Prussia  there  are  many  elementary  schools  at 
Berhn  and  several  provincial  towns,  in  which 
drawing  and  modelling  from  the  antique,  and 
geometrical  and  architectural  drawing  are 
taught  at  an  average  fee  of  12s.  per  year. 
From  these  schools  the  more  promising  Of  the 
pupils  are  removed  to  the  '  Gewerb  Institut ' 
(Manufaclniring  Institute),  and  the  '  Bau 
Akademie'  (Architectural  Academy.)  In  the 
former  of  these  two,  the  studies  have  refer- 
ence to  all  the  branches  of  science  or  art 
bearing  upon  manufactures  :  in  the  second, 
all  matters  which  bear  in  any  way  on  building, 
civil  engineering,  or  surveying :  in  these 
schools  the  instruction  is  gratuitous.  The 
highest  class,  in  which  the  fine  arts  are  em- 
braced in  their  widest  range,  is  the  Eoyal 
Academy  at  Berlin. 

In  Bavaria,  education  in  art  is  mixed  up 
with  general  education,  but  it  is  made  to 
occupy  a  prominent  place.  The  earliest 
stages  are  taught  at  the  elementary  schools  ; 
the  next  stage  at  the  gymnasia,  of  which 
there  is  one  in  each  large  town  ;  and  the  last 
stage  at  the  lycea,  of  which  there  ai'O  three  in 
the  kingdom,  at  Munich,  Niirnberg,  and  Augs- 
burg ;  that  at  Munich  being  chiefly  for  arehi 
tecture  and  the  application  of  tie  fine  arts  t6 
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manufactures,  that  at  Nurnberg  to  metal  cast- 
ing and  wood  carving,  and  that  at  Augsburg 
to  textile  manufactures. 

In  France  there  are,  intermediate  between 
the  elementary  schools  and  the  royal  acade- 
mies, several  others  which  ti-eat  of  art  in  its 
relation  either  to  manufactures  or  to  science, 
and  which  are  either  supported  partly  by  the 
state  and  partly  by  municipalities,  or  are  pri- 
vate estabhshments  assisted  by  municipali- 
ties ;  and  in  most  of  them  a  very  extensive 
system  of  studies  is  pm-sued,  bearing  in  vari- 
ous ways  on  the  science  and  the  fine  arts  of 
manufactures.  The  school  of  art  at  Lyon,  in 
pai-ticular,  is  an  important  one  in  connection 
with  the  silk  manufacture  canied  on  in  that 
city ;  and  every  endeavour  is  there  made  to 
foster  taste  in  manufactures. 

The  advantages  which  resulted  to  the  manu- 
factures of  the  countries  in  eveiy  department 
requiring  the  display  of  taste  was  so  obvious, 
particularly  as  displayed  in  the  silk  manufac- 
tures of  France,  that  a  strong  desire  was  felt 
by  the  manufacturers  and  merchants  of  Eng- 
land to  secure  similar  advantages  for  this 
country.    Accordingly,  in  J  836,  a  school  of 
design  was  established  at  Somerset  House  in 
connection  with  the  Board  of  Trade,  but  under 
the  control  of  a  council  and  director,  with 
masters  in  several  departments.    The  school 
continued  to  make  progress ;  but  the  manage- 
ment was  not  on  the  whole  satisfactory,  and 
early  in  1848  the  Board  of  Trade  resumed  the 
direct  control,  and  the  director  and  the  coun- 
cil were  dispensed  with.  The  schools  are  now 
under  the  management  of  a  committee,  con- 
sisting of  the  piincipal  officials  of  the  Board 
of  Trade,  assisted  by  three  eminent  artists  in 
the  departments  of  painting,  sculpture,  and  ar- 
chitecture. The  general  business  arrangements 
and  management  of  details  are  assigned  to 
the  resident  secretary.  Admission  to  students 
is  granted  on  the  recommendation  of  two  re- 
spectable persons,  for  a  probationary  period  of 
three  months,  hut  no  instance  of  rejection  has 
occurred  since  the  alteration  in  the  manage- 
ment of  the  schools.    The  terms  and  hours 
of  attendance  have  varied  more  than  once 
since  the  opening  of  the  school.    There  are 
two  classes ;  one  in  the  morning  from  ten  till 
two,  the  other  in  the  evening  from  half  past 
six  till  nine,  on  every  week  day  except  Satur- 
day. The  payment  is  two  shillings  per  month 
for  morning  or  evening  attendance.  Lectures 
are  occasionally  delivered  by  the  teachers. 
There  is  also  a  morning  school  for  females, 
established  in  1842,  to  which  the  payment  is 
of  the  same  amount.    Tlie  instruction  given 
is  of  a  character  to  enable  the  student  to 
apply  the  principles  of  high  art  to  the  pur- 


poses of  the  manufacturer  and  the  decorator. 
The  primaiy  classes  at  the  school  are  three — 
form,  colom-,  and  ornament ;  and  it  is  said  lo 
be  pm-posed  to  blend  colom*  and  ornament 
into  one  class.  Choice  specimens  have  been 
obtained  from  Italy  of  arabesques,  mosaic 
pavements,  terra-cottas,  &c.  M.  Guizot  has 
presented  to  the  school  casts  from  the  cele- 
brated gates  of  the  Baptistery  at  Florence, 
and  there  is  also  a  large  collection  of  other 
casts  from  the  antique,  and  of  Gothic,  and 
other  styles  of  ornament.  Specimens  of  paper 
hanging,  sUk,  glass,  porcelaia,  bronze,  wax 
ornaments,  and  other  objects  have  been  pro- 
vided by  government  for  the  use  of  the 
schools.  Books,  many  of  them  expensively 
illustrated,  have  been  purchased,  forming  a 
library  of  reference  in  matters  relating  to  art 
and  decoration ;  and  some  of  these  books  are, 
under  certain  regulations,  lent  out  to  the 
students.  Books,  casts,  and  other  examples 
of  art  are  supphed  by  the  committee  to  all 
the  branch  schools. 

In  connection  with  the  School  of  Design  at 
Somerset  House,  there  are  several  branch 
schools.  One  is  established  in  Spitalfields ; 
and  others  at  Manchester,  Birmingham,  Co- 
ventry, Nottingham,  Sheffield,  York,  Leeds, 
Huddersfield,  Newcastie-on-Tyne,  Norvrich, 
Stoke-upon- Trent,  Hanley,  Glasgow,  Paisley, 
&c. ;  all  of  which  are  well  attended,  and  have 
been  productive  of  much  good.  Some  of  the 
students  have  already  become  teachers  in  the 
schools,  and  many  have  successfully  applied 
their  talents  to  the  improvement  of  our  native 
manufactures. 

There  is  one  other  school,  that  at  Edin- 
bm-gh,  which  is  not  in  connection  with  So- 
merset House.  It  was  estabhshed  some  years 
previous  to  that  at  Somerset  House,  under  the 
sanction  of  the  Board  for  the  Improvement  of 
Manufactures  and  the  Hening  Fisheiy.  It  has 
been  well  attended,  and  two  of  the  early  con- 
ductors at  Somerset  House  were  formerly 
masters  there.  Its  object  is  nearly  the  same ; 
the  chief  distinction  is,  that  in  Edinbm-gh  it  is 
the  only  school  of  art,  while  in  London  there 
is  the  Koyal  Academy  for  the  more  aspiring 
and  ambitious. 

Under  Belfast,  Birmikgham,  Coventry, 
Nottingham,  &c.,  a  few  details  will  be  found 
illustrative  of  the  present  state  of  the  Schools 
of  Design  in  those  tomis.  There  are  cir- 
cumstances connected  with  the  Belfast  school 
so  interesting  that  we  vriM  quote  a  portion  of 
the  Annual  Report  for  1850  relating  to  it, 
showing  how  important  the  mere  wrappers  for 
woven  goods  are  regarded.  After  stating  that 
some  among  the  148  students  in  1850  were 
designers  for  sewed  mushn,  and  others  de- 
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signers  for  damasks,  the  report  goes  on  to 
say; — 'Eleven  of  the  pupils  are  entered  as 
engravers,  and  of  these  several  ai-e  draughts- 
men and  designers  for  the  paper  bands  and 
envelopes  used  in  tying  up  the  rolls  of  linen. 
The  value  attached  to  these  ornaments  in 
preparing  the  packets  of  linen  for  the  foreign 
markets,  the  decoration  which  is  lavished 
upon  them,  the  taste  and  care  with  which  it 
is  thought  necessary  to  get  them  up,  and  the 
extent  to  wliich  they  are  imported  into  Bel- 
fast from  London  and  Paris,  render  them  no 
unimportant  article  of  trade.  In  the  year 
1847,  when  the  establishment  of  the  School 
of  Design  at  Belfast  was  first  taken  into  consi- 
deration, one  stationer  at  Belfast  had  made  a 
beginning  in  the  manufactiu-e  of  these  arti- 
cles, and  had  a  press  at  work  in  embossing 
them.  The  same  stationer  has  now  nine 
presses  at  work,  and  others  of  the  trade  have 
taken  up  the  business.  Most  of  the  bands 
yet  made  are  of  an  inferior  sort,  but  there  are 
attempts  to  improve  the  quality;  some  are 
taking  the  place  of  the  more  simple  French 
patterns,  and  the  sale  is  increasing.  The 
estabUshment  of  the  school  has  been  happily 
timed  for  the  encouragement  of  a  branch  of 
trade  so  favourable  to  the  development  of 
artistic  skUl,  and  there  is  every  prospect  that 
by  the  help  of  the  school  the  "linen  band" 
will  become  a  home  manufacture,  and  secm-e 
to  the  town  of  Belfast  an  annual  expenditure 
of  60,0001.,  now  paid  to  strangers  and  fo- 
reigners." 

There  is  at  the  present  time  an  active 
movement  in  Belfast  with  respect  to  orna- 
mental design.  The  production  of  specimens 
for  the  Exhibition  of  1851  is  one  stimulus,  and 
French  workwomen  have  been  engaged,  not 
to  supersede,  but  to  instruct  the  native  em- 
broiderers of  muslin.' 

DETONATION  is  a  chemical  term  em- 
ployed to  express  combination  or  decomposi- 
tion which  occurs  with  noise  and  frequently 
mth  combustion.  It  occurs  when  oxygen 
and  hydrogen,  in  certain  proportions,  are 
fired ;  when  hydrogen  and  chlorine  are  heated 
by  the  sun's  rays;  when  certain  salts  and  ox- 
ides are  struck  or  rubbed ;  and  in  some  other 
cases. 

DEVONPOKT  DOCK  YAKD.  [Ply- 

MOTJTH.] 

DEVONSHIRE.  This  fine  county  is  rich 
in  minerals  available  in  the  manufacturing 
arts.  Slate  rocks  are  very  predominant. 
These  rocks  are  quarried  for  roofing-slates  : 
they  are  metalliferous,  afibrding  iron-stone, 
and  veins  of  tin,  copper,  and  lead  :  the  veins 
or  lodes  which  yield  tin  or  copper,  run,  as  in 
Cornwall,  from  N.  E.  to  S.  W.  Capproaching 


more  or  less  to  E.  and  W.;,  and  those  which 
afford  lead  rim  nearly  at  right  angles  to  these. 
jThe  strata  in  the  mining  field  about  Tavistock 
which  yields  tin,  copper,  lead,  and  manganese, 
are  traversed  by  porphyritic  (elvan)  beds, 
bearing  nearly  east  and  west.  A  few  lead  and 
copper  mines  are  wrought  in  North  Devon  : 
the  lead  is  combined  with  silver.  The  lime- 
stone is  quaiTied  for  buUding  dnd  burnt  for 
manure  :  beautifully  veined  marble  is  worked 
in  different  places.  Imperfect  coal  or  lignite, 
called  Bovey  coal,  occurs  at  Bovey  Heathfield, 
on  the  right  or  south  west  bank  of  the  West 
Teign  or  Bovey  river  in  a  plain  where  the 
strata  of  it  rise  to  the  surface.  It  lies  in  pa- 
rallel seams  from  four  to  sixteen  feet  thick,  at 
six  or  eight  feet  distance  from  each  other,  to 
the  depth  of  sixty  feet,  and  exhibits  a  grada- 
tion from  the  most  perfect  ligneous  texture  to 
a  substance  nearly  approaching  the  character 
of  pit  coal.  Potters'  clay  and  pipe  clay  are 
found  in  the  same  neighbourhood.  The  Bovey 
coal  is  used  for  fuel  in  the  potteries  on  Bovey 
heath,  and  by  the  poorer  people  of  the  neigh- 
bourhood :  but  its  difficult  and  imperfect  com- 
bustion, and  fetid  gas,  render  it  imfit  for  do- 
mestic use.  The  Dartmoor  granite  is  remark- 
able for  the  size  of  the  felspar  crystals  which 
it  contains :  it  is  much  valued  for  its  durability, 
fineness  of  texture,  and  the  size  of  the  blocks : 
it  is  quarried  and  exported  to  a  considerable 
extent,  especially  to  London.  It  is  metallife- 
rous ;  containing  veins  of  tin,  even  the  rock 
itself  being  sometimes  impregnated  with  this 
metal. 

Grass  land  being  far  more  abundant  in  De- 
vonshire than  arable,  butter,  cheese,  and  live 
stock  may  be  considered  as  the  chief  agricul- 
tural produce  for  exportation.  The  clouted 
or  clotted  cream  of  Devonshke  is  a  well-known 
delicacy ;  it  is  made  by  heating  the  millc  on 
the  hearth,  or  by  means  of  a  stove,  to  a  de- 
gree a  little  below  the  boiling  point,  when  the 
clouted  cream  ries  to  the  top  like  a  thick  scum, 
and  is  taken  off  when  cooled.  This  cream 
being  merely  stirred  briskly  with  the  hand  or 
a  stick,  is  converted  into  butter.  The  chief 
beverage  of  the  Devonshire  people  is  cider, 
which  is  here  superior  to  any  other  in  Eng- 
land. The  soil  on  the  slopes  of  the  hills  is 
peculiarly  adapted  to  the  growth  of  fruit  trees, 
especially  on  a  loose  rocky  bottom,  where  the 
roots  may  insinuate  themselves  and  find  mois- 
ture at  all  times.  The  wood  grown  in  Devon- 
shire is  chiefly  oak,  but  beech,  ash,  and  elder 
are  interspersed,  according  to  the  soil  and  si- 
situation. 

A  few  towns  are  briefly  noticed  in  separate 
articles ;  such  as  Exeteh,  Ceediton,  Hcni- 
TON,  &c.   We  may  here  state  that  at  Prince 
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TowTi,on  Dartmoor,  is  a  buildinc;  wliicli  was  for- 
merlya  prisCii,  but  which  has  lately  been  leased 
to  a  cor  pany  wiio  were  engaged  in  extracting, 
naptha  from  peat.  Considerable  interest  is 
just  now  attached  to  this  place  from  its  being 
the  field  of  an  important  experiment  on  the 
application  of  convict  labour.  In  the  autumn 
of  1850,  a  number  of  convicts  were  sent  down 
here  to  be  employed,  in  the  reclamation  of 
a  portion  of  the  mo,or  and  otlier  useful  works. 
The  prison  is  of  such  extent,  and  so  well  con- 
structed, as  to  afford  abundance  of  room,  se- 
curity, and  facility  of  supervision,  and  the 
situation,  tliough  bleak  and  dreary,  is  very 
healthy,  while  it  is  sufficiently  removed  from 
any  populous  neighbourhood,  thus  permitting 
the  experiment  to  be  made  under  very  favour- 
able concUtions.  At  pi-esent  the  number  of 
convicts  at  Dartmoor  is  limited,  but  it  is  un- 
derstood that  it  will  be  increased  if  the  experi- 
ment succeeds. 

Mining,  quarrying,  and  lace- making  are  tbe 
chief  industrial  pm'suitsof  Devonshire.  Speci- 
mens from  many  of  the  chief  towns  will  be 
displayed  at  the  Great  Exhibition. 

DEWSBUEY  is  one  of  the  busy  manufac- 
turing towns  of  the  West  Eiding  district. 
Many  extensive  establishments  are  here  in 
operation  for  the  production  of  woollen  fabrics 
chiefly  of  the  heavy  and  useful  kinds,  such  as 
blankets,  carpets,  and  inferior  descriptions  of 
woollen  cloth.  There  are  also  worsted  yam 
manufactories,  and  wool  carding  establish- 
ments ;  and  wool-stapling,  iron-founding,  tan- 
ning, malting,  and  nail-making  are  extensively 
carried  on.  Several  com  mills  and  lime-works 
are  in  the  neighbourhood. 

DEXTEINE,  is  a  modification  of  stai-ch 
procured  by  boiling  common  starch  in  dilute 
sulphuric  acid  and  also  in  some  other  acids  : 
by  this  treatment  the  starch  soon  loses  its 
consistence  and  becomes  thin  and  limpid,  be- 
ing converted  into  dextiinS.  When  the  ebul- 
lition is  continued  after  the  formation  of  the , 
dextrine,  this  substance  is  converted  into 
grape  sugar,  and  this  effect  is  produced  with 
great  readiness. 

DIAGONAL  SCALE.  Equidistant  parallel 
lines  cut  all  lines  drawn  across  them  into  equal 
parts.  Consequently  a  set  of  equidistant  pa- 
rallels laid  down  upon  a  ruler,  with  oblique 
lines  of  various  lengths  drawn  across  them, 
give  with  the  compasses  the  means  of  imme- 
diately taking  off  various  proportions  of  those 
lines.  The  common  diagonal  scale  is  so 
formed  as  to  facilitate  the  laying  down  of  the 
hundredths  of  units  in  a  scale  of  equal  parts ; 
and  when  well  made  it  will  shew  ^^th  of  an 
inch  with  tolerable  accuracy. 
DIAMOND.   This  crystalline  gem,  on  ac- 


count of  its  high  lustre  and  extreme  hardness 
has  always  been  regarded  as  the  most  valuable 
of  the  precious  stones.  The  diamond  usually 
occurs  in  imbedded  octahedral  crystals  in  al- 
luvial ground,  in  the  East  Indies,  Brazil,  and 
the  Ural  mountains.  It  is  commonly  colour- 
less or  grayish,  but  sometimes  green,  yellow, 
red,  brown,  blue,  and  black :  the  two  last- 
mentioned  colours  are  the  rarest.  Its  lustre 
is  adamantine ;  refraction  single ;  ti-ansparent, 
but  sometimes  rendered  opaque  by  foreign 
matter.  It  is  harder  than  any  other  substance, 
and  can  be  cut  or  worn  down  only  by  rubbing 
one  diamond  against  another ;  and  it  is  po- 
lished by  the  friction  of  portions  of  the  gem 
itself  reduced  to  powder.  It  is  broken  with- 
out difficulty.  The  specific  gravity  of  the  dia- 
mond is  3.52.  When  rubbed,  it  phosphorises 
and  becomes  positively  electrical.  When 
heated,  without  the  contact  of  air,  it  sufiers 
no  change ;  but,  if  ignited  in  contact  with  it, 
it  is  totally  converted  into  carbonic  acid  gas. 

Eor  ornamental  purposes  diamonds  are  cut 
into  two  shapes,  namely,  rose  diamonds  and 
brilliants.  The  weight  and  consequently  the 
value  of  diamonds  is  estimated  in  carats,  each 
of  which  is  equal  to  3.166  grains. 

It  was  conjectured  by  Nevrton  that  the  dia- 
mond is  a  combustible  body;  but  the  proof  of 
its  being  absolute  carbon  in  a  crystalline  form 
was  developed  by  slow  degrees  by  the  Floren- 
tine Academicians  in  the  seventeenth  century, 
by  Lavoisier  a  century  later,  and  by  many 
chemists  in  the  present  century. 

The  pencil  diamond  used  in  cutting  glass 
is  a  smaU  fractured  piece  of  diamond.  The 
part  of  the  diamond  used  is  of  a  trapezoidal 
shape,  weighing  about  the  sixtieth  part  of  a 
carat,  and  is  set  in  a  wooden  handle. 

The  diamond-mines  of  Cuddapah  in  the 
East  Indies,  near  Madras,  instructively  shew 
the  mode  in  which  these  gems  are  procured. 
These  mines  have,  it  is  said,  been  worked  for 
several  hundred  years  with  various  success. 
The  places  in  which  diamonds  have  hitherto 
been  found  consist  either  of  alluvial  soil  or  of 
rocks  of  the  latest  formation.  The  mines  ai-e 
pits  of  small  depth.  The  diamonds  are  not 
scattered  through  the  whole  of  the  mine  from 
the  surface  to  the  greatest  depth,  but  occm- 
in  beds  always  harder  than  the  adjacent  soil, 
and  usually  not  exceeding  one  or  two  feet  in 
thiclcness.  Dr.  HejTie,  who  carefully  exam- 
ined these  mines,  has  given  in  his  statistical 
tracts  the  following  description  of  one :  '  The 
uppemiost,  or  superficial  stratum,  consists  of 
sand  or  gravel,  mixed  with  a  small  proportion 
of  loam.  Its  thickness  scarcely  exceeds  a  foot 
and  a  half.  Immediately  under  it  is  a  bed  of 
stiff  blueish  or  black  mud,  similar  to  what  are 
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seen  in  places  that  have  been  inundated ;  it 
is  about  five  feet  thick,  and  contains  no  stones. 
The  diamond  bed  comes  next,  and  is  easily 
distinguished  from  the  incumbent  bed  by  the 
great  number  of  lai-ge  rounded  stones  which 
it  contains.  It  is  about  two  feet  or  two  and  a 
half  feet  thick,  and  is  composed  of  lai-ge 
round  stones,  pebbles,  and  gravel  connected 
together  by  clay.'  The  contents  of  this  bed 
are  put  into  a  cistern  about  eight  feet  square 
and  three  feet  deep,  when  water  is  poured  into 
it,  which  separates  the  clay  and  loamy  pai'ti- 
cles,  lea\ing  the  gravel  and  small  stones  at 
the  bottom.  These  being  removed  are  thinly 
spread  upon  a  smooth  smface,  about  twenty 
feet  squai-e,  of  hardened  clay,  and  six  or  seven 
people  examine  the  whole  carefully  several 
times.  At  first  they  pick  out  the  large  stones  ; 
at  the  second  aad  subsequent  examinations 
the  smaller  gravel  is  carefully  turned  over  by 
hand,  while  they  '  watch  for  the  spark  from 
the  diamond,  which  invariably  strikes  the 
eye.' 

In  IS-iS  the  public  journals  gave  frequent 
extracts  from  Brazihan  correspondence  relat- 
ing to  the  diseoveiy  of  a  new  diamond  mine 
in  that  country.  The  locality  was  the  Assu- 
ara,  a  desert  part  of  the  province  of  Bahia. 
At  this  spot  gold  was  found  a  few  years 
earher ;  and  among  the  many  hundreds  who 
flocked  to  work  the  gold  veins,  some  dis- 
covered the  presence  of  diamonds.  No  sooner 
was  the  discovery  made,  than  the  gold  was 
abandoned,  and  the  more  precious  diamonds 
sought  for ;  and  the  accounts  seem  to  convey 
the  information  that  the  store  of  these  gems 
was  very  large.  One  ship  is  said  to  have  car- 
ried to  Europe  diamonds  to  the  value  of 
100,000/. 

The  commercial  value  of  diamonds  is  a  very 
curious  feature.  In  the  first  place  they  are 
estimated  by  weight.  A  weight  called  a  carat 
(equal  to  rather  more  than  three  grains  txoy) 
IS  taken  as  an  unit,  and  is  divided  into  halves, 
quarters,  eighths,  and  sixteenths,  to  give 
fractional  parts.  Then  the  quality  and  form 
of  the  diamond  ai-e  examined,  and  a  price  per 
carat  fixed  from  all  these  circumstances.  The 
larger  the  diamond  the  greater  is  the  price 
per  carat  given  for  it.  Under  five  carats,  the 
price  varies  from  thirty  shillings  to  thirty 
gmneas  per  carat:  but  very  large  diamonds, 
like  chefs  d'wuvre  among  pictures,  obtain  a 
price  hmited  only  by  the'  competition  of  the 
small  number  of  persons  able  to  purchase 
them.  The  Eussian  diamond,  the  Pitt  dia- 
mond, and  the  Pigott  diamond,  are  gems 
which  have  obtained  notoriety  on  account  of 
Uieu-  large  size  and  enormous  value.  The 
celebrated  Kuh-i-noor,  or  Mountain  of  Light,  : 


:  is  an  Indian  diamond  which  has  lately  fallen 
,  iuto  tlie  hands  of  the  Enghsli  at  Lahore,  and 
has  been  brought  to  this  country  as  the  pro- 
I  perty  of  Queen  Victoria.     It  weighed  900 
carats  when  rough,  but  this  is  reduced  to  279 
,  by  cutting  and  pohshing.    As  to  its  value, 
1  guesses  have  varied  from  half  a  miUion  to 
.  three  millions  and  a  half  sterUng:  shewing 
.  how  vague  are  all  attempts  to  estimate  such 
;  rarities.    It  is  said  that  Her  Majesty  intends 
I  to  deposit  this  gem  at  the  Industrial  Exhibi- 
tion. 

DIAPER,  is  a  kind  of  Unen  or  cotton  cloth, 
upon  the  face  of  which  a  figured  pattern  is 
produced  by  a  pecuUar  mode  of  weaving. 
Diapers  are  chiefly  used  for  table  linen,  fine 
towels,  &c. 

In  decorative  painting  the  term  diapering  is 
sometimes  applied  to  a  smaU  pattern  intro- 
duced to  diminish  the  appearance  of  baldness 
where  a  considerable  space  is  covered  with 
one  colour. 

DL4.STASE,  is  a  substance  formed  during 
germination.  It  is  prepared  by  reducing 
freshly  germinated  barley  into  a  pulp,  with 
half  its  weight  of  water,  and  then  pressing  out 
the  liquor  strongly.  It  is  afterwards  treated 
repeatedly  with  alcohol,  purified,  and  precipi- 
tated. The  precipitate  is  at  last  dried  in  thin 
layers  upon  glass  at  a  temperature  between 
104°  and  122°  Fahrenheit.  Diastase  is  solid, 
white,  not  crystalline,  soluble  in  water,  but  in- 
soluble in  alcohol  unless  it  be  weak.  Com- 
mon malt  is  stated  in  general  not  to  contain 
more  than  l-500th  of  its  weight  of  diastase; 
one  part  of  it  is  suflacient  to  convert  2000 
parts  of  starch,  thickened  with  water,  into  a 
mixture  consisting  of  much  dextrine  and  a 
httle  sugar. 

DIDYMIUM  is  a  metal  recently  discovered 
in  cerite.  Cerite  eventually  yields,  by  ti-eat- 
ment  with  sulphuric  acid,  large  red  crystals, 
which  are  sulphite  of  didymium,  from  which, 
by  treatment  with  potash  and  exposure  to  a 
red  heat,  the  oxide  of  didymium  is  obtained 
in  small  lumps  of  a  brown  or  blackish  colour ; 
the  powder  is  light  brown.  It  has  no  allcaline 
reaction,  and  is  dissolved  pretty  readily  even 
by  dUute  acids,  and  they  yield  salts  of  an 
amethystine  red  colour.  By  the  blowpipe  the 
oxide  mixed  with  the  salt  of  phosphorus  be- 
comes amethystine  red  with  a  tint  of  violet ; 
when  heated  with  carbonate  of  soda  or  platina 
foil,  it  melts  into  a  grayish  white  mass.  It 
does  not  appear  to  have  been  reduced  to  the 
metallic  state. 

DIE-SINKING.  In  the  preparation  of 
coined  money  and  of  medals  the  most  impor- 
tant feature  is  the  engraving  of  tlio  '  die'  which 
is  to  form  the  stamp.    The  piece  pf  steel  is 
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prepai-ed  with  the  utmost  care,  and  is  hrotight 
to  a  soft  state  when  about  to  be  submitted  to 
the  hands  of  the  engraver.    By  the  aid  of 
small,  fine,  hardened  steel  tools,  the  engraver 
cuts  away  the  steel  until  he  has  produced,  in 
cavity  or  'intaglio,'  an  exact  reverse  of  the 
design  for  the  medal  or  coin.    The  steel,  in  a 
soft  state  while  being  engraved,  requires  har- 
dening before  being  applied  to  use.  When 
fm-ther  prepared  so  as  to  be  rendered  more 
durable,  it  obtains  the  name  of  the  matrix, 
and  might  be  used  in  that  state  to  stamp  coins 
or  medals  ;  but  as  such  a  matrix  is  very  costly, 
and  might  be  spoiled  by  fracture,  arrange- 
ments are  made  for  producing  multiplied 
copies  of  it.    A  small  block  of  soft  steel  is 
by  immense  pressure,  made  to  receive  an  im- 
press, ill  relief,  from  this  matrix;  and  from 
this  second  piece,  which  obtains  the  name  of 
the  puncheon,  after  being  hardened  and  re 
touched  by  the  graver,  dies  or  duplications  of 
the  original  matrix  are  produced.    In  the  use 
of  dies  by  means  of  the  stamping-press,  the 
number  of  blows  required  to  transfer  the  de- 
vice to  a  blank  piece  of  metal  depends  upon 
the  depth  of  the  intaglio. 

A  method  sometimes  adopted  of  producing 
medals  from  a  die  by  means  of  stamping  upon 
metal  which  is  in  a  semi-liquid  instead  of  a 
cold  and  solid  state  has  been  ahready  described 
[Cliche'  Medallions];  the  method  is  called 
en  cliche,  and  has  been  much  practised  in 
France. 

DIEPPE  is  among  the  busiest  of  the  sea- 
coast  towns  of  France.  The  population  of 
the  suburb  of  PoUet,  to  the  east  of  the  town, 
are  all  engaged  in  the  herring,  oyster,  and  cod 
fisheries.  The  quantity  of  herrings  cured  has 
in  some  years  amounted  to  36,000  barrels,  and 
of  mackerel  to  12,000  barrels.  There  are  su- 
gar-refineries, rope -walks,  paper-mills,  and 
ship-building  yards  in  the  town.  Fine  Imen, 
lace,  and  articles  of  ornament  in  bone,  horn 
shellwork,  and  ivory,  are  made.  Wine,  brandy 
vinegar,  salt,  nails,  iron,  steel,  millstones,  co 
lonial  produce  also  enter  into  the  commerce 
of  the  town.    Tlie  coasting  trade  is  active. 

DIGESTION,  in  Chemistry,  is  the  expo 
sure  of  any  substance  to  partial  or  total  solu- 
tion in  a  fluid,  either  at  common  temperatures 
or  with  a  gentle  heat,  as  in  the  preparation  of 
tinctm-es.  It  is  commonly  performed  in  a 
glass  matrass,  which  is  half  filled  mth  the 
fluid,  and  covered  with  a  piece  of  wet  bladder 
at  the  mouth. 

DIORA'MA  is  the  name  given  to  a  mode 
of  painting  and  scenic  exhibition  invented  by 
two  French  artists,  Daguen-e  and  Bouton.  The 
peculiar  and  almost  magical  effect  of  the  dio- 
rama arises,  in  a  considerable  measure,  from 


the  contrivance  employed  in  exhibiting  the 
painting,  which  is  -slewed  through  a  large 
aperture  or  proscenium.   Beyond  this  open- 
ing the  picture  is  placed  at  such  a  distance 
that  the  hght  is  thrown  upon  it,  at  a  proper 
angle,  from  the  roof,  which  is  glazed  with 
ground  glass,  and  cannot  be  seen  by  the  spec- 
tator.   The  light  may  be  diminished  or  in- 
creased at  pleasure,  and  that  either  gradually 
or  suddenly,  so  as  to  represent  the  change 
from  ordinary  daylight  to  sunshine,  and  from 
sunshine  to  cloudy  weather,  or  to  the  obscu- 
rity of  twilight;  also  the  difference  of  atmos- 
pheric tone  attending  them.    Some  parts  of 
the  painting  are  transpai-ent,  and  on  them  the 
light  can  occasionally  be  admitted  from  be- 
hind, thereby  producing  a  brUliancy  far  ex- 
ceeding that  of  the  highest  hghts  of  a  picture 
upon  an  opaque  ground.    The  combination  of 
transparent,  semi-transparent,  and  opaque 
colourmg,  still  further  assisted  by  the  power 
of  varying  both  the  effects  and  the  degree  of 
light  and  shade,  renders  the  diorama  the  most 
perfect  scenic  representation  of  nature.  The 
principle  forms  the  basis  of  an  attractive  exhi- 
bition in  the  Kegent's  Park,  London ;  but  it 
is  also  capable  of  being  applied  to  the  embel- 
lishments of  corridors,  &c. 

DISTEMPER,  is  an  inferior  kind  of  colour- 
ing, used  as  a  cheap  substitute  for  oil  colours. 
It  is  composed  of  whitening  mixed  with  size, 
to  which  the  colouring  is  added  to  form  the 
necessary  tmt.  Coarser  colours  are  used  for 
distemper  than  are  employed  in  oil-paintuig. 
Scene-painting  and  paper-staimng  are  exe- 
cuted in  distemper. 

DISTILLATION  is  a  chemical  process  for 
applying  a  regulated  heat  to  fluid  substances 
in  covered  vessels,  in  order  to  separate  their 
more  volatile  constitvients  in  vapour :  and  for 
condensing  them  immediately  by  cold  into  the 
liquid  state.  The  distillation  of  aromatic  wa- 
ters was  known  to  the  Greeks  and  Romans, 
and  to  the  Arabians  from  very  remote  times. 
Arnoldus  de  VUla  Nova  and  Raymond  Lully 
both  noticed  in  the  13th  century,  a  mode  of 
producing  intoxicating  spirits  by  distUlation. 
The  alchemists  of  those  days  imagmed  that 
spirit  derives  its  ardent  quaUties  from  the  fire 
employed  to  heat  the  vessels. 

The  only  substances  employed  in  this 
country  in  the  manufacture  of  ardent  spunts 
upon  the  great  scale  (which  is  the  chief  ex- 
ample of  distillation)  are  different  kmds  of 
corn,  such  as  bariey,  rye,  wheat,  oats,  buck- 
wheat, and  maize.  Peas  and  beans  also  liave 
been  occasionally  used  in  smaU  quantity.  Tlio 
principles  in  these  grains  from  which  the  spi- 
rits are  indirectly  produced  arc  starch  and  a 
little  sweet  mucilage,  which,  by  a  pecuhar  pro- 
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cess  called  masking,  are  converted  into  a  spe- 
cies of  sugar.  It  is  the  sugar  so  formed  which 
is  tlie  immediate  generator  of  alcohol,  by  the 
process  of  fermentation.  In  mashing  one  or 
more  Idnds  of  corn,  a  greater  or  smaller  pro- 
portion of  malt  is  always  mixed  with  the  raw 
gi-ain,  and  sometimes  malt  alone  is  used,  as  in 
the  production  of  malt-whiskey. 

The  manufacture  of  ardent  spnits  consists 
of  three  distinct  operations :  finest,  mashing ; 
second,  fermentation  ;  third,  distillation. 

Mashing. — Either  malt  alone,  or  malt  mixed 
with  other  grain,  and  coarsely  groimd,  is  put 
iiato  the  mash-tun,  along  with  a  proper  propor- 
tion of  hot  water,  and  the  mixture  is  subjected 
to  agitation  by  a  mechanical  revolving  appa- 
ratus. The  water  is  applied  at  a  temperature 
varying  from  145°  to  165°  Fahr.  After  two  or 
Ihi-ee  hours'  agitation,  the  whole  is  left  to 
repose  for  an  hour  and  a  half,  and  then  the 
worts  (as  the  liquor  is  calledj  are  drawn  off  to 
about  one-third  the  volume  of  water  employed, 
the  rest  being  entangled  in  a  pasty  state 
among  the  farina.  About  two-thii'ds  of  the 
first  quantity  of  water  is  now  let  into  the  tun, 
but  at  a  temperature  somewhat  higher,  and 
the  mashing  motion  is  renewed  for  nearly  half 
an  hour.  A  second  period  of  infusion  or  re- 
pose ensues,  after  which  these  second  worts 
are  drawn  off.  Both  infusions  must  be  cooled 
as  quickly  as  possible  down  to  about  75°  Fahr.: 
this  is  usually  effected  by  exposing  the  wort 
for  some  time  in  large  shallow  cisterns,  called 
coolers,  freely  exposed  to  aerial  cuiTents ;  but 
the  liquor  is  sometimes  cooled  by  being  passed 
through  serpentine  tubes  surrounded  with 
cold  water,  or  by  the  agency  of  ventilators 
blowing  over  its  surface  in  extensive  cisterns 
only  three  or  four  inches  deep.  A  thkd  mash- 
ing is  conducted  with  a  fresh  portion  of  water 
in  order  to  extract  the  remaining  saccharine 
i  matter  from  the  grain. 

The  specific  gi-avity  of  the  first  and  second 
worts,  when  mixed,  is  about  1.000 ;  and  the 
liquor  contains  about  60  lbs.  of  saccharine  ex- 
tract per  barrel  of  36  gallons.  The  three 
masbings  employ  about  27  gallons  of  water  to 
every  bushel  of  ground  meal. 

Fermentation.  —  This  consists  in  bringing 
the  worts  to  a  fermented  state.  The  worts  are 
drawn  off  into  a  fermenting  vessel ;  and  yeast 
or  ferment  is  added,  sufScient  to  decompose 
the  sugar  in  the  Uquor.  The  process  is  com- 
menced at  a  temperature  between  60°  and  70° 
which  soon  afterwards  rises  to  85°  or  90°.  The 
first  appeai'ance  of  fermentation  shows  itself 
by  a  ring  of  froth  round  the  edge  of  the  vat 
usually  within  an  hour  after  the  addition  of 
the  yeast ;  and  in  the  course  of  five  liours  the 
extrication  of  carbonic  acid  from  the  particles 


throughout  the  whole  body  of  the  liquor  causes 
frothy  bubbles  to  cover  its  entire  surface.  The 
yeasty  froth  begins  to  subside  in  about  36 
houi's,  and,  when  the  attenuation  gets  more 
advanced,  the  greater  pai't  of  it  falls  to  the 
bottom  on  account  of  its  density  relatively  to 
the  subjacent  fluid.  In  from  forty-eight  to 
sixty  hours  the  liquor  begins  to  grow  clear, 
and  becomes  comparatively  ti-anquil.  The  li- 
quor is  stured  up  occasionally  during  the  fer- 
mentation, and  the  vessel  is  kept  mostly  closed 
after  the  first  violence  of  the  action.  The 
specific  gravity  of  the  Uquor  diminishes  as  the 
process  advances  ;  the  fermentation  converts 
the  sugar  into  alcohol  or  spirit ;  and,  as  the 
alcohol  is  Ughter  than  water,  it  diminishes 
the  specific  gravity  of  the  whole.  The  Uquor 
itself  is  now  caUed  wash.  100  gaUons  of  this 
wash  contain  about  12  gallons  of  proof  spirit; 
if  the  whole  of  the  sugar  were  decomposed 
(which  it  never  is  in  practice),  the  produce  of 
spirit  would  be  greater.  In  the  great  distille- 
ries, where  the  quantity  of  liquor  operated  on 
at  once  is  vei^y  large,  the  duration  of  the  fer- 
menting process  is  longer  than  that  above 
named. 

Distillation. — Great  distilleries  ai'e  usually 
mounted  with  two  stills,  a  larger  and  a  smaller. 
The  former  is  the  ivash  still,  and  serves  to 
distil  from  the  fennented  worts  a  weak  cmde 
spirit  caUed  low-wines  ;  the  latter  is  the  low- 
wine  stiU,  and  rectifies  by  a  second  process 
the  product  of  the  first  distillation.  In  these 
successive  distillations  a  quantity  of  fetid  oil, 
derived  from  the  corn,  comes  over  along  with 
the  first  and  last  portions  received,  and  con- 
stitutes by  its  combination  what  is  styled  the 
strong  and  weak  faints.  These  milky  faints 
are  carefuUy  sepai-ated  from  the  limpid  spirit, 
by  turning  them  as  they  begin  to  flow  from 
the  still  into  distinct  channels,  which  lead  to 
separate  receivers.  From  these  receivers  the 
various  quaUties  of  spirit,  low  wines,  and  faints 
are,  for  the  purpose  of  redistillation,  pumped 
up  into  charging  backs,  from'  which  they  are 
run  in  guaged  quantities  into  the  low-wine  and 
spirit  stills. 

The  distilling  apparatus,  in  one  of  the  large 
estabUshments  near  London,  is  thus  oiTanged. 
The  wash  is  conveyed  through  pipes  from  the 
fermenting  vessel  to  the  wash-chai-ger,  which 
is  a  closed  iron  cistern,  capable  of  containing 
30,000  gallons.  From  this  vessel  the  wash 
flows  into  the  wash-still,  a  copper  vessel  hold- 
ing 20,000  gaUons  ;  it  is  heated  by  a  fire  be- 
neath, and  is  tenninated  at  the  top  by  a  cover, 
which  gradually  decreases  in  diameter,  and  at 
length  joins  the  worm,  in  another  vessel.  The 
wash  is  made  to  boil :  and  as  alcohol  boils  and 
passes  off  in  vapour  at  a  temperatui-e  of  180° 
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Fahr.,  wMle  water  requires  a  temperature  of 
212°,  the  heating  is  so  managed  as  never  to 
reach  212°  ;  and  the  alcohol  vapour  passes  ofif 
with  only  a  small  portion  of  water  vapour :  if 
the  process  were  perfectly  conducted,  there 
would  be  no  water  pass  off  with  the  spirit ; 
hut  in  practice  there  always  is  a  small  quan- 
tity, and  to  this  extent  the  spirit  is  weakened 
by  the  mixtui'e.    The  alcohol-vapour  passes 
off  into  the  worm,  which  is  a  copper  tube 
curved  spirally  round  the  inside  of  a  vessel 
thirty  feet  high,  called  the  worm-tub :  the  tube 
is  two  feet  in  diameter  at  the  upper  part 
of  the  vessel,  and  diminishes  down  to  two 
inches  near  the  bottom.    The  worm-tub  _  is 
filled  with  constantly  flowing  cold  water,  which 
keeps  the  copper  worm  at  such  a  low  tempe- 
rature that  the  vapour  in  the  worm  is  con- 
densed into  a  liquid.    This  hquid,  forming 
the  low-wines,  flows  out  of  the  narrow  end  of 
the  worm  into  the  low-wines  receiver,  from 
which  it  again  flows  into  the  sphit-still.  An- 
other distillation   occmrs,  and  sometimes  a 
thh-d,  until  so  much  of  the  water  is  driven  off 
as  to  leave  the  spnit  of  a  proper  strength. 
Standard  or  '  proof  spnit'  consists  of  one  half 
absolute  or  pure  alcohol  and  one  half  water  : 
if  a  given  bulk  of  distilled  water  weighs  13 
ounces,  an  equal  bulk  of  proof  spirit  will  weigh 
exactly  12  ounces.    This  difference  of  specific 
gravity  gives  rise  to  the  construction  and  use 
of  the  Hydrometer.  There  are  certam  stages 
or  degrees  of  strength,  'above'  or  'below 
proof,'  according  to  ckcumstances  :  thus,  the 
strongest  spirit  produced  by  distillation  is  70° 
above  proof,  spirit  of  vnne  is  not  less  than  43° 
above  proof,  raw  spirits  sold  by  the  distiller  to 
the  rectifier  are  at  25°  and  11°  above  proof, 
gin  is  about  17°  below  proof.    The  rectifying, 
or  giving  a  modified  strength  and  a  pecuhar 
flavour  to  spirit,  is  effected  in  totally  distinct 
estabUshments  from  those  in  which  the  spii-it 
is  produced  from  grain.    Scotch  and  Irish 
ivhiskci/  are  distilled  spirit  without  artificial 
flavour.  English  gin  is  flavoured  with  juniper 
beii-ies,  sugar,  and  other  substances. 

A  large  revenue  is  derived  from  distilled 
spirits  ;  and  the  revenue  ofificers  exercise  a 
most  rigorous  supervision  over  all  the  opera- 
tions of  a  distillery. 

The  total  number  of  proof  gallons  of  spmts 
distilled  and  charged  with  excise  duty,  in  1849, 
was  as  follow ; — 

England    . .     5,318,520  gallons 
Scotland    ..    10,444,709  „ 
Ireland     ..     8,117,844  .„ 


23,881,079  gallons. 
In  looking  at  these  numbers,  we  cannot  fail 
to  be  struck  with  the  circumstance  that  Ire- 


land, with  half  the  number  of  inhabitants, 
manufactures  50  per  cent,  more  spirit  than 
England:  and  (more  striking  still)  that  Scot-  . 
land,  with  one-fifth  of  the  population,  manu- 
factures twice  as  much  spirit  as  England. 

The  Excise  duty  (7s.  lOd.  per  gallon  m  Eng- 
land, 3s.  8d.  in  Scotland,  and  2s.  8d.  in  Ire- 
land) realised  4,847,217Z.  in  1849. 

A  few  additional  details  respecting  distilled 
spirits  will  be  found  tmder  Brandy,  Eum,  &c. 

DIVING  BELL.  Much  ingenuity  has  been 
devoted  from  an  early  period  to  the  contri- 
vance of  apparatus  for  enabling  men  to  de- 
scend beneath  the  surface  of  water,  to  a 
greater  depth,  for  a  longer  space  of  time,  and 
with  less  exertion  and  danger,  than  is  possible 
by  the  unassisted  powers  of  the  body.  Ma- 
chines which  in  some  degree  included  the 
principle  of  the  Diving-Bell  were  suggested, 
contrived,  and  sometimes  used  for  the  purpose 
of  obtaining  property  sunk  in  the  sea  or  in 
rivers.    At  length,  in  the  16th  century,  the 
Diving  Bell  itself  was  invented  and  used ;  and 
HaUey,  hi  No.  349  of  the  '  Philosophical 
Transactions,'  describes  its  defects,  and  sug- 
gests a  remedy  for  them.  In  its  simplest  form 
the  diving  bell  is  a  strong  heavy  vessel  of  wood 
or  metal,  made  perfectly  an:  and  water  tight  at 
the  top  and  sides,  but  open  at  the  bottom.  If 
such  a  vessel  be  gi-aduaUy  lowered  into  the 
water,  in  a  perfectly  horizontal  position,  the 
ah-  which  it  contains  cannot  escape,  and  there- 
fore the  vessel  cannot  become  fuU  of  water. 
Where  the  diving-bell  is  used  for  descending 
to  a  very  small  depth,  as  the  pressm-e  of  the 
water  is  small,  it  will  not  rise  in  the  bell  to  a 
sufficient  height  to  be  inconvenient ;  but  at  the 
depth  of  tlih-ty-three  feet  the  pressm-e  is  so 
great  as  to  compress  the  an-  into  one  half  its 
origmal  volume,  so  that  the  bell  %\t11  become 
half  full  of  water ;  and  at  a  greater  depth  the 
ah-  will  be  still  more  compressed,  and  the  wa- 
ter Avill  rise  proportionately  higher  in  the  bell. 
The  unpleasant  pressure  of  the  condensed  an- 
on the  eai-,  the  difficulty  of  breathing,  and  the 
confinement  of  space  withm  the  bell,  have  all 
led  to  various  improvements,  by  Dr.  Halley 

and  others. 

The  diring-beU  used  by  Dr.  Halley  was  of 
wood,  in  the  form  of  a  truncated  cone,  five  feet 
m  diameter  at  the  bottom,  and  three  feet  at 
the  top,  and  containing  about  sixty  cubic  feet. 
This  was  coated  ^^'ith  lead,  and  so  weighted 
about  the  lower  part  that  it  would  sink  while 
empty,  and  would  always  remain  m  its  proper 
position;  that  is,  with  the  large  open  end 
downwards,  having  its  rim  parallel  with  tue 
horizon.  In  the  top  of  the  bell  was  a  veiy 
strong  glass  wndow,  and  a  cock,  by  opening 
^hich  the  foul  ail-  might  be  allowed  to  escape. 
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About  a  yard  below  the  mouth  of  the  beU  was 
suspended  a  stage,  so  weighted  that  it  might 
bang  steadily.  The  apparatus  for  conveying 
mr  to  the  diving-bell  consisted  of  two  barrels, 
holding  thirty-six  gallons  each,  weighted  with 
lead  to  make  them  sink  readily.  Each  of  these 
had  an  open  bung-hole  in  the  lower  end,  to 
allow  water  to  enter  dming  their  descent,  so 
as  to  condense  the  air ;  there  was  also  a  hole 
in  the  upper  end  of  each,  to  which  was  fitted 
an  air-tight  leathern  hose,  long  enough  to  fall 
below  the  bottom  of  the  barrel,  and  having  its 
loose  end  so  weighted  that  it  would  fall  natu- 
rally into  that  position.  When  the  open  end 
of  the  hose  was  turned  up  by  the  attendant, 
so  as  to  be  above  the  level  of  the  water  in  the 
barrels,  the  ak  rushed  out  with  great  force 
into  the  bell,  the  ban-els  becoming  at  the  same 
time  full  of  water.  By  sending  down  these 
au'-baiTels  in  rapid  succession,  the  air  in  the 
diving-bell  was  kept  in  so  pm-e  a  state  that 
five  jpersons  remained  in  it,  at  a  depth  of  nine 
or  ten  fathoms,  for  more  than  an  hour  and  a 
half  at  a  time,  without  injm'ious  consequences. 
"When  the  sea  was  clear,  and  especially  when 
the  sun  shone,  sufficient  light  was  transmitted 
to  allow  a  person  in  the  bell  to  write  or  read  ; 
and  when  the  sea  was  troubled,  and  thick, 
which  occasioned  the  bell  to  be  as  dark  as 
night,  a  candle  was  burnt  in  it.  Halley  some- 
times sent  up  orders  with  the  empty  barrels, 
writing  them  with  an  iron  pen  on  plates  of 
lead. 

The  credit  of  having  been  the  first  to  apply 
the  diving-beU  in  aid  of  civil  engineering  ope- 
rations is  usually  attributed  to  Smeaton,  who 
used  it  in  1779  in  repauing  the  foundations  of 
Hexham  Bridge.  The  bell  used  on  this  occa- 
sion was  an  oblong  box  of  wood,  four  feet 
high,  two  wide,  and  three  and  a  half  long ; 
and  it  was  supplied  with  au'  by  a  pump  fixed 
on  the  top.  The  river  being  shallow,  the  bell 
was  not  covered  with  water.  In  1788  the  di- 
ving bell  was  used  in  a  much  more  important 
work,  Eamsgate  harbour,  by  the  same  engi- 
neer. The  depth  here  being  considerable,  an 
apparatus  was  employed  for  sending  in  a  sup- 
ply of  air  through  a  flexible  pipe,  by  means  of 
a  forcing-pump.  The  bell  used  was  of  cast- 
iron,  similar  in  form  to  that  at  Hexham,  but 
four  feet  and  a  half  high,  four  and  a  half  long, 
and  three  v/ide.  Its  weight  was  50  cwts.,  and 
the  thickness  was  so  adjusted  that  it  would, 
without  the  addition  of  any  weights,  sink  in 
the  proper  position.  In  levelUng  foundations 
under  water  by  this  inachine  the  surface  of 
the  water  at  the  bottom  of  the  bell  foi-med  a 
convenient  and  unerring  level  to  work  to  ;  and 
in  this,  as  well  as  in  the  subsequent  operation 
of  builcUng,  every  necessary  motion  was  given 


to  the  bell  by  the  tackle  by  which  it  was  sus- 
pended; signals  being  made  from  below  by 
striking  one,  two,  three,  or  more  blows  upon 
the  side  of  the  bell  with  a  hammer. 

Since  the  time  of  Smeaton  the  diving-bell 
has  been  frequently,  and  with  great  advantage, 
employed  in  submarine  works  ;  sometimf^*  in 
situations  in  which  it  would  have  been  impos- 
sible to  construct  a  cofi'er-dam,  or  to  perform 
the  required  operations  by  any  other  means. 
The  diving  bells  used  in  such  works  ai'e  usually 
foi'med  on  the  model  of  that  made  for  the 
works  of  Eamsgate  Harbour ;  but  the  mode 
of  suspension  difiers  according  to  cuxum- 
stances.  The  bell  may  be  suspended  over  the 
side  or  end  of  a  vessel ;  or  through  an  opening 
in  the  centre  of  a  barge ;  or  from  frame-work 
resting  upon  two  barges,  placed  pai'a,llel  with 
each  other,  but  at  such  a  distance  apart  as  to 
allow  the  bell  to  descend  between  them ;  or 
from  a  scafi'olding  supported  by  pUes.  Of  the 
use  of  this  important  machine  in  recovering 
property  from  wrecks,  the  operations  upon 
that  of  the  Eoyal  George  afi'ord  a  famiUar  ex- 
ample. Smeaton's  method  of  supplying  air  to 
the  bell  is  that  most  commonly  employed; 
but  that  of  Halley  may,  in  some  cases,  have 
the  advantage. 

One  of  the  largest  diving-bells  ever  con- 
structed is  that  at  the  Polji^echnic  Institution. 
This  machine  is  made  of  cast-iron,  and  weighs 
three  tons.  It  has  twelve  glazed  openings, 
six  at  the  sides  and  six  at  the  top  :  the  glass 
being  half  an  inch  thick.  It  is  5  feet  high,  4 
feet  8  inches  diameter  at  the  bottom,  and  from 
1  i  to  2J  inches  thick.  Air  is  supplied  to  the 
bell  by  two  au'-pumps,  with  8  inch  barrels. 

Many  plans  have  been  proposed  for  enab- 
ling a  man  to  wallc  beneath  the  surface  of  wa- 
ter in  such  a  manner  as  to  assist  in  the  reco- 
very of  property  from  wrecks,  by  means  of 
waterproof  coveiings  for  the  head  and  upper 
part  of  the  body,  or  of  strong  vessels  in  which 
every  part  but  the  arms  should  be  encased ;  a 
supply  of  air  being  either  transmitted  from 
above  by  a  flexible  pipe,  or  contained  in  the 
cavities  of  the  protecting  armom-.  Dr.  Halley 
devised  such  an  apparatus.  The  diver's  head 
was  covered  by  a  heavy  leaden  cap,  supplied 
with  air  by  a  flexible  tube  extending  from  the 
large  bell.  The  diver  was  to  coil  this  tube 
round  his  arm,  and  unwind,  it  as  he  left  the 
bell ;  and  to  use  it  as  a  c]lue  to  direct  him  to 
the  bell  in  returning.  This  pipe  was  formed 
of  leather  soaked  in  oil  and  hot  wax,  and  was 
held  open  by  a  spural  coil  of  brass-mre  ;  its 
internal  diameter  being  about  one-sixth  of  an 
inch.  The  front  of  the  helmet  was  glazed.;; 
and  the  diver,  who  was  clothed  in  a  thick  wool- 
len dress  fitting  close  to  the  body,  to  diminish 
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the  effect  of  the  coldness  of  the  water,  wag 
enabled  to  walk  by  means  of  a  weighted  girdle 
and  weighted  clogs.    The  invention  of  water- 
proof India-rubber  cloth,  which  has  been  ap- 
plied in  various  ways  to  diving-apparatus, 
affords  great  facihties  for  the  manufacture  of 
water-tight  tubes  for  such  a  purpose.  Many 
varieties  of  diving-dresses  have  been  since  em 
ployed.    Mr.  Thornthwaite  introduced  a  few 
years  ago  a  contrivance  for  facilitating  the  de 
scent  and  ascent  of  a  diver.    It  consists  of  a 
hollow  belt  of  India-rubber  cloth,  to  which  is 
attached  a  small  but  strong  copper  vessel. 
Into  this  vessel  air  is  to  be  forced  by  a  con- 
densing-syringe  until  it  has  a  pressui'e  of 
thirty  or  forty  atmospheres.    The  belt  is  then 
put  on,  in  a  collapsed  state,  so  that  it  has  no 
buoyancy,  and  does  not  impede  the  descent  of 
the  diver  ;  but  when  he  desires  to  rise,  he 
opens  a  valve,  by  which  the  condensed  air  es- 
capes from  the  copper  vessel  into  the  belt.  As 
it  expands  the  belt,  it  affords  sufficient  buoy- 
ancy to  raise  the  diver  immediately  to  the  sm*- 
face. 

A  few  years  ago  Dr.  Payerne  attracted  a 
good  deal  of  public  attention  by  his  attempts 
to  dispense  with  an  air-pump  to  supply  air  to 
diving-bells.    He  made  his  experiments  in 
1842,  first  at  Paris,  and  then  at  the  Polytech 
nic  Institution  in  London,    The  ordinary  air- 
tube  was  removed  from  the  diving  bell ;  and 
he  remained  under  water  three  or  four  hours 
without  any  connection  with  the  external  air, 
The  experimenter  took  down  Avith  him  a  small 
box,  containing  some  chemical  agent  which 
will  absorb  carbonic  acid  gas  as  fast  as  it  is 
generated,  and  another  agent  which  wiU  evolve 
pure  oxygen  gas  rapidly ;  and  as  he  vitiated 
the  air  in  the  bell  by  his  breathing,  the  one 
chemical  substance  absorbed  the  carbonic  acid 
from  it,  while  the  other  fm-nished  a  fresh  sup- 
ply of  oxygen.   Many  such  chemical  agents 
are  known ;  but  we  believe  Dr.  Payerne  pro- 
fessed to  keep  his  method  secret.   He  made 
one  or  two  descents  at  Spithead,  near  the 
wreck  of  the  Royal  George. 

DNIEPER  and  DNIESTER.   These  two 
rivers  of  European  Russia  are  made  the  media 
of  conveying  much  merchandize  and  produce 
to  the  Black  Sea.    The  entire  length  of  the 
Dnieper,  with  its  windings,  is  about  1000  miles 
Its  basin  comprises  fourteen  of  the  finest  pro 
vinces  of  Russia,  with  all  of  which  it  has  com 
munication  by  its  navigable   branches  and 
by  canals.  The  river  is  navigable  almost  from 
its  source  to  its  mouth ;  even  the  obstructions 
presented  by  the  cataracts  have  been  removed 
by  the  magnificent  hydraulic  works  of  the 
Russian  government ;  several  of  the  ledges  of 
rocks  having  been  entirely  removed,  and  clmn 
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nels  formed  which  are  protected  from  winds 
by  lofty  dikes  of  granite.  Produce  is  generally 
conveyed  down  the  river  to  the  cities  on  the 
Black  Sea ;  but  fleets  of  large  barks  also  pass 
annually  by  the  canals  to  Riga  and  St.  Peters- 
burg. The  freights  consist  chiefly  of  timber, 
corn,  iron,  Hnen,  hemp,  salt,  &c.  The  Dniester 
which  is  about  600  miles  long,  carries  cargoes 
of  timber,  grain,  and  other  produce  to  Odessa, 
on  the  Black  Sea :  much  of  which  is  brought 
to  England. 

DOCKS  AND  DOCK-YARDS.  A  dock  is 
a  place  artificially  formed  for  the  reception  of 
ships,  the  entrance  of  which  is  generally  closed 
by  gates.  There  are  two  kinds  of  docks,  dry- 
docks  and  wet-docks.  The  former  are  used 
for  receiving  ships  in  order  to  their  being  in- 
spected and  repaired.  For  this  purpose  the 
dock  is  so  contrived  that  the  water  may  be  ad- 
mitted or  excluded  at  pleasure,  so  that  a  ves- 
sel can  be  floated  in  when  the  tide  is  high, 
and  the  water  run  out  vdth.  the  fall  of  the  tide, 
or  be  pumped  out,  the  closing  of  the  gates 
preventing  its  retm-n.  Wet  docks  are  formed 
for  the  pm-pose  of  keeping  vessels  always 
afloat.  Dock  yards  belonging  to  the  govern- 
ment usually  consist  of  dry  docks  for  repairing 
ships,  and  of  slips  on  which  new  vessels  ^  are 
built ;  besides  which  they  comprise  various 
workshops  and  storehouses. 

The  first  wet  dock  for  commercial  purposes 
made  in  this  kingdom  was  formed  in  the  year 
1708  at  Livei-pool.  Since  that  time  others 
have  been  added  at  diff'erent  periods ;  and  at 
present  the  mai-gin  of  the  Mersey  along  the 
whole  extent  of  the  town,  for  about  three 
miles,  is  occupied  by  docks.  They  comprise 
the  Northern,  the  Clarence,  the  Victoria,  the 
Waterloo,  the  Prince's,  the  George's,  the  Can- 
ning,  the  Manchester,  the  Saltlwuse,  the  Duke's, 
the  King's,  the  Queen's,  the  Albert,  the  Union, 
the  Brunswick,  the  Herculancum,  and  the 
Han-ington  docks.  They  covei  more  than  100 
acres,  and  have  an  extent  of  quay  ten  or  twelve 
mUes  in  length. 

At  Birkenhead  are  docks  noticed  in  a  for- 
mer article  [Birkenhead].  Fleetwood,  Hull, 
Bristol,  and  otlicr  commercial  towns,  have 
convenient  docks. 

The  first  commercial  wet  dock  constructed 
in  the  port  of  London  was  for  the  accommoda- 
tion of  vessels  employed  in  the  Greenland 
whale  fisheiy.  This  dock,  which  is  now  known 
as  the  Commercial  Dock,  is  situated  at  Rother- 
hithe ;  it  occupies  altogether  49  acres,  about 
fom--fifth3  of  which  are  water :  it  is  now  used 
mainly  for  the  timber  and  corn  trade.  Ad- 
joining it  is  the  East  Country  Dock,  used  for 
the  timber  trade. 
Up  to  the  end  of  the  last  century,  neai-ly  aU 
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sliips  aiThing  in  London  discharged  their  car- 
goes into  lighters  in  the  river.  To  remedy 
this  inconvenience,  a  plan  was  sanctioned  in 
1790  for  constracting  wet  docks  for  the  recep- 
tion of  ships  employed  ui  the  West  India  trade. 
The  West  India  Docks  extend  across  the  Isle 
of  Dogs.  The  import  dock  is  879  yai-ds  long 
and  166  yards  wide ;  the  export  dock  is  of  the 
same  length  and  135  yai'ds  mde ;  there  are 
besides  two  basins,  one  at  each  entrance,  that 
at  Blackwall  being  5  acres,  and  that  at  Lime- 
house  2  acres  in  extent.  A  canal  cut  across 
the  Isle  of  Dogs  has  been  also  appropriated 
as  a  dock  or  basin.  The  London  Docks,  situ- 
ated in  Wapping,  and  finished  in  1805,  consist 
of  the  western  dock  of  20  acres,  the  eastern 
dock  of  7  acres,  and  the  tobacco  dock,  between 
the  other  two,  of  more  than  1  acre.  The  space 
included  ^^^thin  the  dock  walls  exceeds  71 
acres.  The  warehouses,  especially  those  for 
tobacco  and  wine,  are  of  vast  extent.  The 
St.  Katharine's  Docks,  situated  between  the 
London  Docks  and  the  Tower,  were  opened 
in  1828  ;  the  outer  wall  encloses  an  area  of  24 
acres,  of  which  11  acres  are  water,  the  remain- 
der being  occupied  by  quays  and  warehouses. 
There  are  two  docks  each  capable  of  receiving 
vessels  of  800  tons  btirden. 

The  Commercial  Dock  Company  propose, 
in  1851,  to  purchase  the  East  Countiy  or 
Greenland  Dock,  and  to  expend  200,000/.  in 
enlargements  and  improvements. 

In  the  half  year  from  June  to  November 
1850,  the  laden  ships  which  entered  the  Lon- 
don Docks  from  foreign  countries  were  685, 
measui-ing  186,517  tons.  The  stock  of  goods 
in  the  warehouses,  on  Nov.  30  in  that  yeai', 
amounted  to  124,825  tons.  A  new  stack  of 
warehouses  has  just  been  constructed  by  the 
company  on  the  West  Quay. 

At  the  St.  Kathaiine's  Docks  the  goods  re- 
ceived during  the  year  1850  amounted  to 
119,140  tons.  The  ships  which  entered  with 
cargoes  were  703,  of  152,046  tons;  and  those 
which  entered  to  load  were  259.  The  goods 
in  wai-ehouse  on  December  31,  1850,  were 
68,121  tons. 

Collier  docks  are  about  to  be  formed  oppo- 
site Woolwich,  near  the  North  Woohvich  sta- 
tion of  the  Eastern  Counties  Railway.  A  dock 
of  70  acres  is  planned,  available  not  only  for 
collier  ships  but  for  passenger  steamers. 

The  construction  of  Jlonlimj  dry  docks  is  now 
engaging  the  attention  of  engineers :  the  prin- 
ciple being,  to  adopt  a  means  of  buoying 
tip  a  ship  on  some  kind  of  floating  support, 
'  so  as  to  leave  it  high  and  dry.  There  are  now 
being  constructed  for  the  United  States  Go- 
vernment, at  Philadelphia,  docks  of  a  re- 
Warkable  kind  on  this  principle.  There  are  ten 
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closed  cornpai-tments,  called  sections,  capable 
of  being  exhausted  of  water  by  means  of 
pumps  ;  and  when  so  exhausted,  each  section 
can  buoy  up  a  weight  of  800  tons.  Six  of  them 
together  would  beai'  up  a  ship  of  the  Une,  while 
four  would  bear  a  frigate.  There  is  a  stone 
basin  or  dock,  350  feet  long  by  226  wide.  When 
a  ship  is  to  be  dry-docked,  some  of  the  sections 
are  filled  with  water  sufficiently  for  the  vessel 
to  be  floated  in  on  the  top  of  them  ;  and  when 
brought  into  the  basin,  the  water  is  pumped 
out  of  the  sections,  and  the  vessel  thus  buoyed 
up.  There  is  a  railway,  also,  by  which  the 
vessel  may  be  brought  up  completely  on  dry 
land.  These  remarkable  works  are  expected 
to  be  finished  dm-ing  the  yeai-  1851.  Other 
works  of  a  similar  kind  are  being  constructed 
in  other  parts  of  the  United  States. 

The  largest  gates  ever  made  for  docks,  per- 
haps, are  those  which  Messrs.  Rennie  have 
recently  made  for  the  Russian  government,  to 
be  fitted  up  at  Sevastopol  on  the  Black  Sea. 
On  account  of  the  peculiar  locaUty  of  the  town 
with  respect  to  the  depth  of  the  shores,  three 
locks  were  made  so  as  to  raise  a  ship  of  wai' 
to  a  height  of  30  feet  above  the  sea  level. 
These  locks  have  nine  paii-s  of  gates,  varying 
from  21  to  34  feet  in  height,  and  from  47  to 
64  feet  in  width.  On  account  of  the  ravages 
of  a  peculiar  woim,  the  use  of  wood  was  deter- 
niined  against,  and  iron  substituted.  The 
gates  consist  of  wi-ought  kon  plates  in  cast 
iron  frames ;  and  so  enormous  are  some  of 
the  masses,  that  the  engineers  had  to  erect 
large  and  costly  machinery  for  planing  and 
punching  them, 

Our  Government  Dock  Yards  are  briefly 
described  under  the  nanies  of  the  towns  where 
they  are  situated.  [Chatham  ;  Plymouth, 
&c.] 

DOLL  MANUFACTURE.  Let  not  any 
one  suppose  that  the  making  of  dolls  is  too 
trifling  an  employment  to  merit  notice  in  a 
work  devoted  to  industrial  pursuits.  It  affords 
bread  to  numerous  persons,  and  is  subjected 
to  as  many  divisions  and  subdivisions  as  other 
manufactm-es.  A  glass  manufacturer  of  Bir- 
mingham, some  years  ago,  astonished  a  Com- 
mittee of  the  House  of  Commons  by  stating 
that  he  had  received,  at  one  time,  an  order  for 
500/.  worth  of  dolls'  eyes  ! 

There  are  twd  classes  of  Ml^—wooien  and 
sewed;  the  former  cheajp,  and  the  latter  more 
expensive.  The  wooden  dolls  make  but  little 
approach  to  anatomical  correctness ;  whereas 
the  sewod  dolls  ai'o  the  results  of  more  ambi- 
tious skill.  The  wooden  doll  passes  through 
few  hands  in  the  process  of  making  ;  but  the 
sewed  doll  is  the  work  of  many  distinct  classes 
of  artificers — such  as  the  doU  sewer  and  stuf- 

T 


75J  DOLL  MANUFACTURE. 


DOME. 


^52 


fer,  the  dolls'  head  maker,  the  dolls'  ai-m  and 
leg  maker,  the  dolls'  wig  maker,  the  dolls'  eye 
maker,  and  the  doll  dresser. 

In  wooden  dolls  the  hody  is  turned  in  a 
lathe,  therehy  giving  to  the  human  bust  a  form 
which  nature  never  gave — an  equal  rotundity 
on  aU.  sides.  They  are  carved  or  cut  by  hand  to 
impart  certain  improvements ;  and  the  legs 
are  made — with  calves  or  without  calves — ac- 
cording to  the  price.  A  composition  is  laid 
on  the  face;  and  the  painter's  pencil  is  em- 
ployed to  supply  lips,  eyebrows,  &c.  Every 
doll,  except  in  the  humblest  station  of  life,  has 
jointed  legs,  which  are  fixed  to  the  body  by  a 
kind  of  wooden  hinge.  Unless  the  doll  have 
painted  ringlets,  real  ringlets  are  purchased 
from  the  dolls'  wig  maker.  The  arms  are 
usually  made  of  stufi'ed  leather. 

The  sewed  dolls  go  through  a  larger  number 
of  processes,  aud  employ  more  persons.  The 
maker  cuts  out  the  calico  which  is  to  form  the 
outer  surface,  and  gives  it  together  with  saw- 
dust or  wool  to  the  doll  sewer  and  stuifer,  by 
whom  the  structure  of  the  doll  is  built  up. 
The  composition  heads  for  these  dolls  are 
usually  made  of  papier  mache ;  but  they  have 
a  superficial  coating  of  wax;  they  are  painted 
flesh  colour,  and  then  dipped  into  melted  wax. 
The  mould  for  the  papier  mache  is  made  from 
a  wax  model,  and  the  substance  itself  is  a  kind 
of  sugar  paper,  reduced  to  a  pulp.  Tne  arms 
and  legs,  and  the  wig,  are  made  by  other  per- 
sons. 

Dolls'  eyes  seem  to  form  the  most  curious 
department  of  this  curious  manufactm-e.  They 
are  of  two  kinds,  the  cheap  and  the  expensive. 
The  more  cheaply  constructed  eyes  are  simply 
small  hollow  glass  beads  or  spheres,  made  of 
white  enamel,  and  coloured  either  black  or 
blue,  but  without  any  attempt  at  diverse  co- 
lom-ing.  The  better  kind  of  eyes,  called  by 
the  makers  natm-al  eyes,  are  made  in  the  same 
manner  so  far  as  concerns  the  glass  or  ena- 
mel, but  the  u-is  is  represented  by  a  painted 
or  stained  ring. 

In  one  of  the  interesting  papers  recently 
published  in  the  Morning  Ghronidc,  some  cu- 
rious statistical  facts  are  given  respecting  the 
doll  manufacture.  The  commonest  wooden 
dolls  were  formerly  sold  at  a  penny  each,  but 
now  (competition  having  afi'ccted  dolls  as  well 
as  more  important  commodities)  command  a 
price  of  only  one  farthing.  Some  of  the  sewed 
dolls  are  stuffed  with  sawdust  and  sewed  for 
half  a  crown  per  gross.  The  commonest  dolls' 
eyes  sell  from  five  to  six  shillings  per  twelve 
dozen  pairs ;  while  the  best  or  natural  eyes 
obtain  a  price  of  fourpence  per  paii-.  Dolls' 
eyes  are  largely  exported ;  in  Spanish  Ame- 
rica hUick  eyes  only  will  find  a  sale,  whUe 


in  this  country  line  eyes  are  the  favour- 
ites. 

Gutta  perchais  now  employed  as  a  material 
for  some  dolls;  and  various  costly  novelties 
are  from  time  to  time  introduced.  The  speak- 
ing doll  is  an  object  of  great  admiration  to  doll 
buyers;  but  the  six  guineas'  price  limits  the 
sale  to  a  small  number.  It  was  the  invention 
of  a  London  doll  maker,  who,  after  nine  years 
of  experimental  trial  and  failure,  succeeded  in 
making  his  doll  speak  the  two  favourite  nur- 
sery words  '  mama '  and  '  papa.'  One  of  these 
was  sent  to  St.  Petersburg ;  it  became  injm*ed 
on  the  way,  and  lost  its  speech,  which  no 
Russian  doll-maker  was  found  able  to  re- 
store. 

DOLLOND,  JOHN,  as  an  eminent  practi- 
cal optician,  calls  for  a  few  words  of  notice  in 
this  place.  He  was  descended  from  a  French 
refugee  family,  settled  in  Spitalfields,  and  was 
born  in  1706.  His  father  was  an  operative 
silk-weaver,  and  his  own  boyhood  was  spent 
in  the  drudgery  of  a  manufactory ;  he  found 
time  however  to  make  considerable  progress 
in  the  study  of  mathematics  and  natural  phi- 
losophy ;  besides  which  he  cultivated  anatomy, 
and  devoted  his  leisure  moments  to  ecclesias- 
tical history  and  to  languages.  About  the 
year  1755  he  commenced  a  series  of  experi- 
ments on  the  dispersion  of  light,  and  in  1757 
he  made  the  decisive  experiment  which  showed 
the  error  of  Newton's  conclusion  respectuig 
the  proportional  refrangibiUty  of  light  in  all 
media.  In  consequence  of  the  discoverj',  Mr. 
DoUond  was  enabled  to  construct  what  are 
called  achromatic  telescopes,  or  such  as  afibrd 
images  of  objects  almost  whoUy  free  from  co- 
loured fringes.  The  discovery  was  rewarded, 
by  the  Council  of  the  Royal  Society,  with  the 
Copley  Medal.  After  this  he  became  emuient 
as  the  first  optical  instrument  maker  of  his 
day,  and  communicated  many  papers  to  the 
Royal  Society. 

Mr.  DoUond  died  in  1761 ;  but  his  establish- 
ment has  ever  since  maintained  its  high  cha- 
racter, under  various  members  of  his  family. 

DOLOMITE.  This  rock,  ha\ing  the  aspect 
and  general  geological  histoiy  of  lunestone, 
but  composed  of  carbonate  of  magnesia  united 
to  carbonate  of  lime,  usually  atom  to  atom, 
occm-3  as  a  poi-t  of  the  oolitic  system  of  the 
Alps  and  Apennines,  and  of  the  German  Ju- 
rakallc ;  and  it  is  perhaps  proper  to  call  by  the 
same  name  the  crystallised  magnesian  lime- 
stone of  Nottinghamshire,  Derbyshire,  York- 
shire, and  Dm-ham.  The  best  example  of  this 
English  dolomite  is  at  Bolsover,  in  Derbyshire, 
whence  the  stone  is  taken  to  build  the  new 
Houses  of  Pai-hament. 
DOME,  a  lei-m  applied  to  a  covenng  of  tlie 
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whole  or  part  of  a  building.  The  word  dome 
is  strictly  applied  to  the  external  part  of  the 
spherical  or  polygonal  roof,  and  cupola  to  the 

internal  part. 

The  most  magnificent  dome  of  antiquity  is 
that  of  the  Pantheon,  supposed  to  be  a  cham- 
ber of  the  great  baths  of  Agrippa.  Internally 
it  is  divided  into  five  rows  of  square  compart- 
ments, which  are  supposed  to  have  been  deco- 
rated with  plates  of  silver.  The  external  part 
of  the  dome  appears  also  to  have  been  deco- 
rated -with  bands  of  bronze.  The  base  of  the 
dome  externally  consists  of  a  large  plinth  with 
six  smaller  plinths  or  steps  above  it ;  and  iii 
the  curve  of  the  dome  a  flight  of  steps  is 
formed  which  leads  to  the  opening  at  the  top. 
The  dome  is  constructed  of  bricks  and  rubble. 
The  thickness  is  about  17  feet  at  the  base,  5 
feet  I J  inches  at  the  top  of  the  highest  step, 
and  4  feet  7  inches  at  the  top  of  the  dome. 
The  circular  wall  which  supports  the  dome  is 
20  feet  thick. 

The  Thermse,  or  baths,  of  Caracalla,  Titus, 
Constantine,  and  Diocletian,  were  all  sur- 
mounted by  domes.    Neai-  Pozzuoli  there  is  a 
very  perfect  circular  building  with  a  dome  96 
feet  in  diameter,  built  of  volcanic  tiofo  and 
pumice  stone.    The  temple  of  Minerva  Me- 
dica,  -without  the  walls  of  Eome,  had  a  dome 
of  ten  sides  bmlt  of  brick  and  pumice  stone. 
The  dome  of  Santa  Sophia,  at  Constantinople, 
buUt  in  the  reign  of  Justinian,  rests  on  the 
square  formed  at  the  intersection  of  the  arms 
of  a  Greek  cross.    The  dome  is  supported  by 
four  corbelhngs  placed  in  the  angles  of  the 
square,  surmounted  by  a  kind  of  cornice  which 
supports  a  circular  gallery.    Externally  the 
dome  is  divided  by  projecting  ribs,  rounded 
and  covered  with  lead.  The  top  is  sui-mounted 
by  a  lantern  or  finishing  like  a  baluster,  on 
which  is  a  cross.    The  dome  of  San  Vitale  at 
Piavenna,  is  curiously  constructed.  The  lower 
part  of  the  plan  is  a  regular  octagon,  which  is 
supported  by  eight  piers  placed  at  the  angles 
of  the  dome  ;  in  the  spaces  between  the  piers 
are  seven  niches,  divided  into  two  stories.  The 
wall  above  the  niches  sustains  a  hemispherical 
dome,  the  plan  being  a  circle  described  within 
a  regular  octagon.    The  dome  is  built  of  a 


double  row  of  pipes,  hollow  at  one  end  and 
pointed  at  the  other,  the  point  of  one  being 
placed  in  the  hollow  of  the  preceding  ;  it 
is  covered  with  mortar  both  within  and  with- 
out. The  church  of  San  Marco  at  Venice, 
built  in  the  tenth  century,  is  decorated  with 
five  domes.  One  of  these,  placed  in  the  centre 
of  the  church,  is  much  larger  than  the  others. 
Each  dome  is  enclosed  within  four  pieces  of 
semi-cylindrical  vaulting,  forming  together  a 
square,  in  the  angles  of  wliich  are  four  corbels, 


which  gather  in  the  cimular  base  of  each  dome. 
The  dome  of  Santa  Maria  del  Fiore,  at 
Florence,  built  by  Bruneleschi,  stands  upon 
an  octagon  tower  175  feet  high  ;  it  is  double, 
being  the  first  of  the  kind  that  is  known. 
The  internal  dome  is  connected  only  at 
the  angles  to  the  external  one,  and  forms 
a  species  of  gothic  vault.  The  first  modern 
dome  constructed  in  Rome  was  that  of  the 
church  of  Our  Lady  of  Loretto,  built  in  1507 ; 
it  is  double,  and  circular  in  plan,  and  is  con- 
structed on  double  consoles. 

The  dome  of  St.  Peter's  at  Eome,  as  planned 
by  Michael  Angelo,  and  executed  by  himself 
and  succeeding  architects,  is  thus  constructed. 
It  stands  upon  foiu-  piers  62  feet  high.  From 
the  arches  spring  corbellings,  which  are 
finished  by  an  entablature ;  upon  this  is  a 
phnth,  octagonal  A\athin  and  circular  without ; 
upon  this  is  a  circular  stylobate,  12  feet  high. 
Above  the  stylobate  is  the  drum  of  the  dome, 
built  of  rubble  and  fragments  of  biick,  and 
pierced  by  sixteen  lofty  windows  :  the  height 
of  the  drum  is  about  52  feet.  On  this  is  placed 
a  cu-cular  attic  stoiy,  19  feet  high,  and  then 
comes  the  double  dome.  The  space  between 
the  two  domes  varies  from  three  to  ten  feet  in 
width.  The  thickness  of  the  inner  dome  is 
about  six  feet ;  the  outer  dome  is  of  less  thick- 
ness :  the  two  are  joined  together  by  sixteen 
strong  walls  or  spurs.  Above  the  dome  are  a 
lofty  lantern  and  cross  :  the  dome  is  about 
102  feet  high  above  the  drum,  and  the  lantern 
and  cross  90  feet  above  the  dome. 

The  dome  of  St.  Paul's  Cathedral,  London, 
is  placed  over  the  intersection  of  the  four 
naves.  The  ground  plan  is  a  regular  octagon : 
four  of  the  sides  are  formed  by  the  four  great 
arches  of  the  naves  ;  the  other  four  sides  are 
formed  by  false  arches  of  the  same  size.  The 
corbellings  gather  in  a  circle,  and  are  sur- 
mounted by  a  complete  entablature  decorated 
with  consoles.  The  drum,  which  surmounts 
the  entablature,  is  62  feet  in  height ;  and  from 
the  summit  of  this  rises  the  double  dome.  The 
inner  dome  is  much  less  lofty  than  the  outer : 
the  outer  one  is  constructed  of  wood,  covered 
with  lead. 

The  dome  of  the  Invalides  at  Paris  is  raised 
on  the  centre  of  a  Greek  cross,  on  an  octa- 
gonal base  with  four  large  and  four  small  sides 
A  circular  entablatui-e  is  placed  over  the  cor- 
bellings, and  on  the  entablature  is  raised  the 
drum  of  the  dome.  The  dome,  which  is 
double,  rises  from  a  springing  common  to 
both.  The  lower  or  internal  dome,  constructed 
with  masonry,  is  spherical ;  whereas  the  outer 
dome  is  of  a  spheroidal  form,  and  constructed 
of  stone  at  the  base,  and  of  brick  above.  The 
dome  of  the  Pantheon  at  Paris  is  constructed 
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entirely  of  stone,  and  is  placed  in  the  centre 
of  a  Greek  cross.  It  is  supported  by  four  tri- 
angular piers,  pierced  above  with  arched  open- 
ings, and  between  the  piers  with  the  openings 
ai-e  large  arches.  Between  these  arches  rise 
the  corbelhngs,  which  ai-e  gathered  in  to  form 
the  circular  plan  of  the  drum.  The  arches 
and  the  corhellings  are  crowned  mth  a  large 
entablature  about  13  feet  high,  and  above  this 
is  the  cu-cular  drum,  55  feet  high.  There  are 
three  domes  onewitliin  another;  one  forming 
the  interior  vault  or  roof,  a  second  forming 
the  exterior,  and  a  third  shaped  like  the  small 
end  of  an  egg,  and  intermediate  between  the 
other  two,  for  supporting  the  lantern. 

The  following  admeasurements  of  most  of 
the  principal  domes  of  Em-ope  are  from  Mr. 
Ware's  '  Tracts  on  Vaults  and  Bridges.' 

Feet  in  High  from 
diameter  the 
exter-  ground 
nally.  line. 

Dome  of  the  Pantheon   1J=2  143 

„     Minerva  Medica   78  97 

„  Baths  of  Caracalla . ,  112  116 
„     Baths  of  Diocletian..      74  83 

Temple  of  Mercury   68 

„      Diana   98  78 

,i      ApoUo   120 

„  Proserpine  and  Venus  87  77 
Santa  Sophia  at  Constantinople  115  201 
Mosque  of  Achmet,  ditto. ...      92  120 

San  Vitale  at  Eavenna   55  91 

San  Marco  at  Venice   44 

Santa  Maria  del  Fiore   139  310 

The  Chapel  of  the  Medici ...      91  199 

Baptistry  at  Florence   86  110 

St.  Peter's  at  Eome   139  330 

Ch.  of  the  Madonna  at  Venice  70  133 
„  Superga  at  Turin..  64  128 
„  Invahdes  at  Paris,  80  173 
„  Val  de  Grace,  Paris,  55  133 
„       Sorbonne,  Paris  . .     40  110 

Pantheon,  Paris    67  190 

St.  Paul's  London   215 

DONEGAL.  This  Irish  county  is  rich  in 
quarries  of  fine  stone.  The  white  marble  of 
Dunlewy,  near  the  mountain  Erigal,  is  stated 
to  be  of  an  excellent  quahty,  and  its  bed  very 
extensive ;  it  has  been  traced  over  a  space  of 
half  a  mile  square,  and  is  so  finely  gi-anular, 
that  it  may  be  employed  in  the  nicest  works 
of  sculpture.  '  Its  textui-e  and  whiteness,'  says 
Mr.  Griffith,  '  approach  more  to  those  of  the 
Parian  than  of  the  Carrara  marble.  It  is  very 
well  Icnown  that  perfect  blocks  of  the  Cairara 
marble  are  procured  with  great  difficulty,  and 
I  firmly  believe  that  the  marble  of  Dunlewj'is 
free  from  mica,  qUartz  grains,  and  other  sub- 
Btances  interferimg  with  the  chisel,  which  so 


frequently  disappoint  the  artists  who  work 
upon  the  marble  from  Carrara.'  A  large  sup- 
ply of  fine  sihceous  sand  was  formerly  drawn 
from  the  mountain  of  Muckish  by  the  glass- 
houses of  Belfast,  and  considerable  q'oantities 
have  been  exported  to  Dumbarton  for  the  ma- 
nufacture of  plate  and  crown  glass. 

The  linen  manufacture  is  carried  on  to  a 
very  considerable  extent,  and  is  increasing  in 
the  cultivated  country  about  Eaphoe  and  Lif- 
ford,  and  also  in  the  neighbourhood  of  Bally- 
shannon.  Bleachgreens  are  numerous  in  the 
neighbom-hood  of  Stranorlar.  Strabane,  in 
the  county  of  Tyrone,  within  two  miles  of  Lif- 
ford,  is  the  principal  hnen  mai-ket  for  the 
southern  district.  Londonderry  and  Letter- 
^enny  are  the  markets  for  the  district  to  the 
north.  Burning  kelp  continues  to  be  a  profit- 
able occupation  along  the  coast.  About  the 
beginning  of  the  present  century  private  dis- 
tillation was  carried  on  to  an  immense  extent 
all  over  this  county,  particularly  in  the  baronies 
of  Inishowen  and  Kilmacrenan :  repeated  ba- 
ronial fines  and  the  rigilance  of  the  authori- 
ties have  latterly  checked  the  practice,  but  it 
still  exists  to  some  extent  in  the  mountain 
districts.  Considerable  numbers  of  whales 
have  from  time  to  time  been  taken  off"  this 
coast ;  but  this,  as  well  as  the  herring  fishery, 
is  now  neglected.  In  1802  there  were  but  two 
flour  mills  in  this  county.  There  was  a  few 
yeai-s  back  an  export  of  3000  to  4000  tons  of 
corn  annually  from  Letterkenny,  and  the  re- 
maining export  of  the  county  is  from  London- 
derry ;  but  it  has  suflered  m  the  recent  gene- 
ral depression  of  Ireland. 

DOESETSHIEE.  This  county  yields  many 
mineral  substances  useful  in  the  arts.  The 
eastern  parts  of  the  county  are  mostly  occu- 
pied by  the  plastic  clay.    Potters'  clay  in  beds 
of  various  thickness  and  at  difi"erent  depths 
alternates  mth  loose  sand  in  this  formation  in 
the  Trough  of  Poole;  it  is  sent  to  Staflbrd- 
shu-e,  where  it  is  mixed  with  ground  flints, 
and  employed  in  the  finer  kinds  of  pottery. 
Beneath  the  potters'  clay  hes  a  seam  of  very 
friable  earthy  brown  coal,   somewliat  like 
Bovey  coal.  The  Piu-beck  strata,  belonging  to 
the  upper  series  of  the  oohtic  formation, 
consist  of  argillaceous  limestone  alternating 
with  schistose  marl ;  they  crop  out  from  under 
the  ii-oti-sand  in  the  Isle  of  Purbeck.  A 
viiriety  of  the  Pm-beck  stone,  known  as  Pur- 
beck marble,  was  formeriy  much  used  in 
buildiug.    The  Portland  ooUte,  another  mem 
her  of  the  same  series,  which  succeeds  the 
Purbeck  stone,  occupies  the  remainder  of  the 
Isle  of  Purbeck  and  the  whole  of  that  of 
Portland.    It  consists  of  a  number  of  beds 
of  a  yellowish  ^vhite  calcareons  freestone, 
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generally  mixed  with  a  small  quantity  of 
siliceous  sand.  The  vai-ieties  of  this  forma- 
tion afford  tlie  greater  pai't  of  the  stone  used 
for  ai-chitectural  purposes  in  London.  In  the 
Portland  quarries,  the  saleable  stone  occupies 
layers  of  sti-ata  situated  several  feet  beneath 
the  surface ;  and  the  quarrjonen  have  to  exert 
great  laboiu-  in  the  removal  of  the  superin- 
cumbent rubbish,  before  they  can  reach  the 
stone.  The  thickness  of  workable  stone 
vai-ies  from  7  to  IG  feet,  and  the  works  pro- 
ceed at  the  rate  of  about  an  acre  of  good 
stone  per  annum.  Almost  the  entire  mass 
of  Portland  Isle  consists  of  the  Purbeck 
series. 

The  Dorset  butter  is  in  good  repute  in 
London  and  Portsmouth  for  ship  provision  as 
well  as  domestic  use :  it  is  not  so  salt  as  the 
liish,  and  is  therefore  prefeiTed,  although  the 
Irish  is  richer  when  it  is  of  the  best  quality. 
Dorset  salt  butter,  when  well  washed,  is  very 
commonly  sold  in  London  for  fresh  butter. 
The  butter  is  made  from  the  cream,  and  the 
sldmmed  milk  is  made  into  cheese.  The 
Dorsetshu-e  skim-milk  cheese  is  preferred  on 
account  of  sti-ealvs  of  blue  mould  which  fre- 
quently rmi  through  it. 

In  1847  an  act  was  passed  for  the  forma- 
tion of  a  harbom-  of  refuge  off  the  Isle  of 
Portland  by  the  construction  of  a  breakwater, 
extending  northward  from  the  north-eastern 
point  of  the  island  for  2^  miles,  so  as  to 
include  a  large  part  of  Portland  Road.  Owing 
to  the  facilities  afforded  by  the  presence  of  an 
abimdant  supply  of  suitable  stone  on  the 
island,  it  is  estimated  that  the  cost  will  not 
exceed  500,000/.  The  works  are  now  steadily 
advancing. 

Dorsetshire  contains  very  few  towns  of  a 
manufacturing  character,  and  will  only  to  a 
limited  extent  take  part  in  the  Industrial 
j'jxhibition. 

DOUAI.  The  inhabitants  of  this  ancient 
French  city  are  engaged  in  the  manufacture 
of  Imen,  lace,  thread,  gauze,  cotton,  soap, 
glass,  leather,  beer,  gin,  pottery,  paper,  oil, 
chemical  products,  and  refined  sugar.  A  con- 
siderable trade  is  carried  on  also  in  com,  mne, 
brandy,  chicory,  wool,  hops,  flax,  woollen  cloth, 
and  cattle.  Exhibitions  of  the  industrial  pro- 
ducts take  place  every  two  years.  The  com- 
merce of  the  town  is  more  active  than  formerly, 

itm  consequence  of  its  connection  by  railroads 

v-mth  the  chief  towns  of  France  and  Belgium. 
Douai  has  also  extensive  communication  by 
means  of  the  Scarpe,  which  falls  into  the 

■  Schelde,  and  by  numerous  canals  that  connect 
It  with  the  principal  trading  towns  of  France, 

"Belgium,  and  Holland. 

DOUBLE-BASE,  or  Qonfra-Bcmo,  is  the 


largest  musical  instrument  of  the  viol  kind" 
In  England,  Italy,  and  France,  it  has  three 
strings  :  in  G  ermany  a  fourth  is  added.  From 
the  body  and  firmness  of  its  tone,  it  is  con- 
sidered to  be  the  foundation  of  an  orchestral 
band. 

DOVER  HARBOUR.  [Harboues  of 
Refuge.] 

DOVETAIL  is  the  end  of  a  piece  of  woo^ 
fashioned  into  the  fan-like  form  of  a  dove's  tail, 
and  let  into  a  corresponding  hollow  of  another 
piece  of  wood. 

DOWN.  In  this  Irish  county  the  linen 
manufacture  is  the  staple  ti-ade,  and  gives 
employjient  to  a  greater  number  of  operatives, 
in  proportion  to  the  population,  than  in  any 
other  pai-t  of  Ireland.  It  has  been  estimated 
that  the  linen  trade  gives  employment,  in 
various  ways,  to  10,000  persons  in  the  county. 
Much  of  the  flax  employed  is  grown  in  the 
county;  and  seed  for  this  flax  is  imported 
from  Flanders.  The  new  impetus  now  being 
given  to  the  flax  manufacture  wiU  probably 
lead  to  favourable  results  in  this  county. 
Machine-spun  yam  is  now  mostly  used  for  the 
warp-thread  of  linen,  but  hand-spun  yarn  is 
prefen-ed  for  the  weft.  The  weaving  is  mostly 
done  in  cottages,  by  persons  Avho  devote  a 
part  of  their  time  to  fanning.  There  are 
about  a  dozen  towns  in  Do^vnshire  where 
linen  markets  ai-e  held.  The  bleaching  of 
the  woven  linen  is  a  large  branch  of  manu- 
factm-e,  conducted  in  bleach  fields  on  the 
banks  of  the  river  Bann.'  The  remaining 
articles  of  manufacture  in  t'he  county  are 
chiefly  mushn,  leather,  salt,  glass,  and  vitriol. 
The  fisheries  on  the  coast  are  rather  extensive. 
The  chief  expoi-ts  of  the  county  are  shipped 
at  Belfast  and  Nemy. 

At  Ai-dglass,  Banbridge,  Doirapatrick, 
Portaferrj^,  Newtownm-ds,  &c.,  much  manu- 
facturing is  carried  on.  Belfast,  though  the 
principal  port  for  this  county,  is  in  Antrim. 
Nemy  ranks  high  in  exports,  and  the  imports 
are  very  considerable.  Steamers  sail  regulariy 
to  Livei-pool  and  Glasgow,  and  many  vessels 
trade  to  America,  the  Baltic,  the  Levant,  and 
various  parts  of  England.  Besides  flour  and 
oatmeal  mills,  there  axe  various  manufactures 
carried  on  connected  with  ship-building,  and 
the  retail  trade  of  the  town  is  extensive 

DRACHM,  or  DRAM.  There  axe  two 
drachms  or  drams  remaining  in  our  system  of 
weights.  The  first  is  the  sixteenth  part  of  the 
ounce,  which  is  the  sixteentli  part  of  the 
pound  avoirdupois  of  7000  grains.  In  the 
national  standard,  the  troy  pound  of  5700 
grains,  there  is  no  dram ;  but  tliis  weight 
ocours  in  that  particular  division  of  the  troy 
pound  which  is  used  by  apothecaries,  in  which 
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the  dram  is  the  eighth  part  of  the  ounce, 
which  is  the  twelfth  part  of  tne  pound  of  5760 
grains.  The  drackma  was  a  Greek  silver  com, 
the  weight  of  which  was  ahont  61  grains.  _ 

DRACl'NA,  or  draconin,  is  the  colouring 
matter  of  Dragon's  Blood  giun.  It  is  of  a  fine 
red  colour,  and  very  fusible ;  it  may  be  worked 
between  the  fingers,  and  di-awn  into  threads. 
It  melts  at  about  130° 

DRAINING.  As  a  certain  quantity  ot 
moisture  is  essential  to  vegetation  so  an  ex- 
cess of  it  is  highly  detrimental.  In  the  re- 
moval of  this  excess  consists  the  art  of  Dram 
inq,  which  presents  three  principal  features  :- 
I  To  drain  land  which  is  iiooded  by  water 
coming  over  it  from  a  higher  level,  and  having 
no  adequate  outlet  below.  2.  To  dram  land 
where  springs  rise  to  the  surface,  and  where 
there  are  no  natural  channels  for  the  water 
to  run  off  3.  To  di-ain  land  which  is  wet  from 
its  impervious  natui-e,  and  whexe  evapora- 
tion is  not  sufBcient  to  carry  off  all  the  watei. 

The  first  branch  includes  all  those  extensive 
operations  where  large  tracts  of  land  are  re- 
claimed by  means  of  embankments,  canals, 
sluices,  and  tunnels.    Such  works  are  gene- 
rally undertaken  by  associations  under  the 
sanction  of  the  government,  or  by  the  govein- 
ment  itself :  the  Bedford  Level  is  an  exam- 
ple of  them.    In  Switzerland  many  marshes 
have  been  laid  dry  by  tunnelling  tb^^g^^^^^.^ 
rocky  obstructions ;  and  in  Holland  va  t  tracts 
are  protected  from  floodmg  V  embankmeuts 
Where  the  land  is  below  the  level  of  the  sea 
at  high  water,  it  requires  a  constant  removal 
of  the  water  which  percolates  through  the 
banks  or  accumulates  by  rains  ;  and  tins  can 
only  be  effected  by  sluices  and  mills,  as  is  the 
case  in  the  fens  in  England.    The  water  is 
Collected  in  numerous  ditches  and  canals  and 
led  to  the  points  where  it  can  most  com  e- 
niently  be  discharged  over  the  l^^^ks^  ^n 
hilly  countries  it  sometimes  happens  tAiat  t  e 
waters  which  run  down  the  slopes  of  the  hills 
collect  in  the  bottoms  where  there  is  no  outlet 
and  where  the  soil  is  impervious.    In  that 
Sse,!  may  sometimes  be  laid  dry  ^^y  cu  ting 
a  sufficient  channel  all  round,  to  intercept  the 
waters  as  they  flow  down,  and  to  catry  th^m 
over  or  through  the  lowest  part  of  the  sui  - 
rounding  barrier.    In  draining  a  great  extent 
of  land,  it  is  often  necessary  to  ^vulcn  am 
deepen  rivers,  and  alter  their  courses ;  and  not 
unfrequently  the  water  cannot  be  let  off  witli- 
out  being  carried  by  means  of  tunnels  undei 
the  bed  of  some  river,  the  level  of  which  is 
above  that  of  the  land.  ,     ■,  x 

The  draining  of  land  which  is  rendered  wet 
bv  springs  arising  from  under  the  soil  is  a 
bLcl  of  more  general  application.   The  ob- 


ject is  to  find  the  readiest  channels  by  which 
'the  superfluous  water  may  be  earned  off;  and 
for  this  purpose  an  accurate  knowledge  of  the 
strata  through  which  the  springs  rise  is  mdis- 
pensable.    Abundant  springs  which  flow  con- 
tinually generaUy  proceed  from  the  outbreak- 
in"  of  some  porous  stratum  in  which  the  waters 
we're  confined,  or  through  natural  crevices  m 
rocks  or  impervious  earth  ;  and  these,  as  well 
as  land-springs,  are  traced  by  geological 
means.    Wherever  water  springs,  there  must 
be  a  pervious  and  an  impervious  stratum  to 
cause  it,  and  the  water  either  runs  over  the 
impervious  surface,  or  rises  through  the  cre- 
vices m  it.   When  the  hue  of  the  springs  is 
found,  the  obvious  remedy  is  to  cut  a  channel 
mth  a  sufficient  decli^•ity  to  take  off  the  water 
in  a  dkection  across  this  hue,  and  sunk  through 
the  porous  soil  at  the  sm-face  into  the  lower 
impervious  earth.    The  place  for  this  channel 
is  where  the  porous  soil  is  the  shallowest 
above  the  breaking  out,  so  as  to  require  the 
least  depth  of  drain ;  but  the  sohd  stratum 
must  be  reached,  or  the  di-aining  will  be  im- 
perfect.  When  there  is  a  great  variation  m 
the  soil,  and  it  is  difficult  to  find  any  mam 
hne  of  springs,  it  is  best  to  proceed  experi- 
mentally by  boring  in  various  parts ;  whereby 
it  will  generally  be  easy  to  ascertain  whence 
the  water  arises,  and  how  it  may  be  let  off. 
When  the  drams  cannot  be  earned  to  a  sum- 
cient  depth  to  take  the  water  out  of  the  porous 
stratum,  it  is  often  useful  to  bore  numerous 
holes  with  an  auger  m  the  bottom  of  the  drain 
through  the  stitfer  soil,  and  the  water  ^vlll 
either  rise  through  these  bores  into  the  drams 
and  be  carried  off,  or  itwill  smk  down  through 
them  if  it  hes  above.    This  method  is  often 
advantageous  in  the  draining  of  peat  mosses. 
If  the  soil,  whatever  be  its  nature,  can  be 
drained  to  a  certain  depth,  it  is  of  no  conse- 
quence what  water  may  be  lodged  below  it 
It  is  only  when  it  rises  so  as  to  stagnate  about 
the  roots  of  plants  that  it  is  hiu-tful.  _ 

The  third  branch  in  the  ai-t  of  draming  is 
by  far  the  most  expensive  operation,  m  conse- 
quence of  the  number  of  drains  required  to 
fay  the  surface  dry,  and  the  necessity  of  fil I  ng 
them  with  porous  substances  through  whic 
the  surface  water  can  penetrate    There  is 
often  a  layer  of  hght  earth  immediately  over 
a  substratum  of  clay,  and  aft^r  continued  rams 
this  soil  becomes  filled  with  water,  hke  a 
sponge,  and  no  healthy  vegetation  can  take 
place    In  this  case  numerous  drams  must  be 
Sade  in  the  subsoil,  and  over  the  draimng 
Sles  or  bushes  which  may  be  laid  at  tlie  bot- 
on  of  the  drains  loose  gravel  or  broken  stones 
must  be  laid  to  within  a  foot  of  the  smrface  so 
that  the  plough  shall  not  reach  them.  The 
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water  will  gradually  sinlc  into  these  di'alns, 
and  be  caixied  off,  and  the  loose  wet  soil  will 
become  firm  and  dry.  The  slope  of  the  field 
and  the  fall  which  can  be  obtained  for  the 
drams,  their  size  and  depth  below  the  siuface, 
the  angles  at  which  they  intersect  each  other, 
and  their  number — all  are  circumstances  which 
require  the  drainer's  best  attention.  In  drain- 
ing clay  land,  where  there  is  only  a  layer  of  a 
few  inches  of  loose  soil  over  a  solid  clay  which 
the  plough  never  stirs,  the  drains  need  not  be 
deeper  than  two  feet  in  the  soUd  clay,  nor 
wider  than  they  can  be  made  without  the  sides 
falling  in.  The  common  draining  tile,  which 
is  a  iiat  tile  bent  in  the  form  of  half  a  cylinder, 
is  the  best  for  extensive  surface  draining.  In 
solid  clay  it  requires  no  flat  tile  under  it ;  it  is 
merely  an  arch  to  carry  the  loose  stones  or 
earth  with  which  the  drain  is  filled  up.  In 
grass  land  the  sod  may  be  laid  over  the  drain 
after  it  has  been  filled  up,  so  as  to  form  a 
slight  ridge  over  it.  Sometimes  a  drain  is 
covered  with  a  sod,  -svithout  any  tile  whatever; 
and  at  ether  times  a  twisted  rope  of  straw  is 
thrust  into  the  drain.  Draining  tiles  are  now 
made  of  various  shapes  and  sizes. 

As  the  draining  of  wet  clay  soils  is  the  only 
means  by  which  they  can  he  rendered  profit- 
able as  arable  land,  and  the  expense  is  great, 
various  instruments  and  ploughs  have  been 
contrived  to  diminish  manual  labour  and  ex- 
pedite the  work.  Among  these  are  the  com- 
mon mole  plough,  the  draining-plough,  Smith's 
subsoil  plough,  tapering  spades,  and  hollow 
spades.  Weir's  improved  draining  level  is 
one  of  the  instruments  now  often  employed 
in  these  works. 

The  draining  of  Haarlem  Lake  is  one  of 
the  greatest  hydraulic  enterprises  ever  con- 
ducted. We  have  nothing  in  this  country  that 
can  give  an  adequate  idea  of  this  lake,  or  the 
necessity  of  its  being  drained.    Three  centu- 
ries ago  there  were  several  small  lakes  in  the 
flat  district  which  lies  between  the  towns  of 
Amsterdam,  Leyden,  and  Haarlem,  in  Holland ; 
I  but  by  the  gradual  wearing  away  of  the  soft 
(  ground  between  them,  many  of  these  became 
(  converted  into  one  large  lake ;  and  the  shores 
I  continued  to  be  washed  away  so  extensively, 
I  that  by  the  beginning  of  the  18th  century  a 
1  lake  was  formed  covering  an  area  of  45,000 
(  acres.   As  the  level  was  13  feet  below  the 
1  level  of  the  neighbouring  sea,  there  was  no 
(  outlet  for  the  water ;  and  although  the  Dutch 
i  incmTed  heavy  expenses  to  endeavour  to  arrest 
I  the  enlargement  of  the  lake,  they  had  no 
I  means  of  diminishing  it.    At  length,  in  1836, 
I  two  inundations  occurred  of  so  serious  a  cha- 
«  racter,  as  to  determine  the  Dutch  government 
t  to  drain  the  lake  at  any  cost ;  one  inundation 


covered  10,000  acres  of  low  land  near  Amster- 
dam, while  another  covered  10,000  acres  near 
Leyden.  The  first  work  was  to  dig  a  canal 
entirely  ai'ound  the  lake,  38  miles  long,  120 
feet  wide,  and  9  feet  deep  ;  this  canal  was  to 
accommodate  the  immense  water  traflac  which 
was  conducted  on  the  lake,  and  to  serve  as  a 
receptacle  for  the  water  of  the  lake.  The 
next  point  was,  to  close  with  large  earthen 
dams  all  inlets  into  the  lake,  so  that  it  should 
have  no  increase,  except  from  rain  water. 
Other  hydraulic  works  were  executed  in  other 
places,  to  facihtate  the  flow  of  water  into  the 
sea  as  soon  as  it  was  raised  from  the  lake. 
These  preliminary  works  occupied  the  time 
from  the  year  1840,  when  the  enterprise  was 
determined  on,  till  1845,  when  the  steam- 
engines  were  set  to  work.  These  engines  are 
the  largest  that  have  ever  been  constructed  ; 
they  were  made  by  Cornish  engineers,  who 
have  acquired  great  slcill  in  the  manufacture 
of  steam-engines  which  shall  perform  a  great 
amount  of  work  with  a  small  amount  of  fuel. 
Each  steam  engine  has  an  enormous  cylinder 
12  feet  in  diameter,  with  an  annular  or  ring- 
shaped  piston  ;  and  within  this  piston  cylinder 
is  another  cylinder  and  piston  7  feet  in  di- 
ameter. Eleven  pumps,  more  than  5  feet  in 
diameter  of  barrel,  are  ranged  around  a  sort 
of  tower,  on  which  the  steam  engine  is  placed ; 
and  all  these  enormous  pumps  are  worked  at 
once  by  the  steam  engine.  The  water  is  lifted 
by  the  pumps  from  the  lake  into  the  canal, 
whence  it  flows  by  sluices  into  the  sea.  It 
was  calculated  that  about  a  thousand  million 
tons  of  water  would  have  to  be  lifted  from  the 
lake;  and  that  after  it  was  drained,  there 
would  regularly  be  about  fifty  millions  of  tons 
that  would  require  to  be  annually  removed, 
the  result  of  drainage  and  rain.  It  will  servo 
to  convey  some  idea  of  the  enormous  power 
of  the  engines  employed,  that  each  engine 
raises  112  tons  of  water  10  feet  high  at  one 
stroke. 

A  draining  operation  of  great  magnitude  is 
about  to  be  commenced  at  the  restuary  called 
the  Wash.  This  sestuary  forms  a  sort  of  bay 
between  Norfolk  and  Lincolnshire,  and  into 
it  fiow  the  rivers  Witham,  None,  Welland,  and 
Ouse.  It  has  become  so  silted  up,  that  a 
large  area  is  utteriy  useless— too  shallow  to  be 
available  for  navigation,  and  too  wet  to  be 
used  for  agricultural  purposes.  To  deepen 
the  mouths  of  all  the  rivers,  and  to  reclaim 
many  thousand  acres  of  marshy  useless  land, 
are  the  great  objects  of  the  Wash  Drainage 
enterprise.  All  the  rivers  will  be  greatly  im- 
proved by  these  works  ;  while  it  is  estimated 
that  the  reclaimed  land,  as  an  agricultural 
estate  or  estates,  will  pay  for  the  operation, 
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and  yield  an  adequate  profit.  The  towns  of 
Lynn,  Wisbeadi,  Spalding,  and  Boston,  situ- 
ated respectively  on  the  four  rivers,  mU  all  be 
benefited  by  the  operation,  as  vessels  of  larger 
tonnage  will  be  enabled  to  reach  those  towns 
than  can  ascend  the  present  partially-choked 

streams.  .  , 

DRAWBRIDGE  is  a  bridge  used  m  ancient 
castles  and  in  modern  fortresses  over  a  ditch 
or  fosse,  and  capable  of  being  raised  up  at  one 
end,  so  as  to  cut  off  the  means  of  access.  Draw- 
bridges are  usually  formed  of  boards  nailed 
to  a  frame  constituting  a  platform,  which  is 
furnished  at  one  end  with  hinges  fastened  to 
a  beam  placed  parallel  to  one  end  of  the  frame. 
The  bridge  is  raised  by  means  of  chams 
passed  through  the  masonry  of  the  gate,  and 
these  chains  are  worked  cither  by  wheels  or 

by  hand.  .       .  , 

DRAWING,  in  its  strict  meaning,  is  the 
art  of  representing  objects  on  a  flat  surface 
by  hues  describing  then-  forms  and  contours 
alone,  independently  of  colour  or  even  shadow 
although  the  latter  is  closely  allied  with  draw 
in'^  both  in  practice  and  in  theory.  Although 
di-awmg  embraces  all  objects  and  their  forms, 
in  its  more  restricted  technical  sense  it  is 
usually  understood  to  imply  the  drawing  ot 
the  human  figure,  as  that  species  of  it  which 
is  the  most  scientific  in  itself  and  the  most 
important  in  art.    Perspective,  which  is  gene- 
rally treated  of  separately,  and  is  therefore 
ordinarily  considered  a  distinct  study,  is  never- 
less  a  most  essential  part  of  drawuig— m  f  act, 
its  yery  grammar,  all  objects  being  subject  to 
its  laws,  although  they  do  not  admit  of  bemg 
dehneated  according  to  the  processes  employed 
for  dramng  buildings,  fm-niture,  and  such 
things  as  consist  of  strict  geometrical  forms. 

There  are  various  manipulations  or  modes 
of  drawing,  distinguished  according  to  the 
materials  or  implements  made  use  of,  such  as 
chalk,  black  lead  pencil,  sepia  or  other  tmted 
drawings,  whichlast  mentioned  class  ai-e some- 
times called  washed  dra^vings,  in  which  some 
indication  of  colouring  is  o'^^f  ^^"f  y^"^"^ 
duced.     But  what  is  termed  ^tei-c^lour 
drawing,  as  now  practised,  is  altogethei  a 
species  of  painting,  although  the  process  as 
totally  different  from  that  of  oil  colom-s,  or 
even  distemper.    Pen  and  ink  chrawings  m 
the  style  of  etchings,  either  with  or  without 
the  addition  of  wash  or  shadow,  ai-e  capable 
of  producing  considerable  effect. 

The  invention  of  Lithography  has  been  ap- 
plied mlh  great  success  to  maldng  fac-similes 
of  such  drawings ;  it  also  enables  artists  to 
make  drawings  at  once  upon  stone  from 
wbich  impressions  may  afterwards  be  taken 
are  equivalent  to  autograph  deUneataons.  | 


Our  Schools  of  Design  are  becoming  every 
year  more  and  more  the  means  of  diffusing  a 
Imowledge  of  drawing  among  artisans  and 
pattern  designers  ;  a  knowledge,  the  fruits  of 
which  will  be  sho\ra  at  the  forthcoming  Ex- 
hibition. 

DREDGING-MACHINES  are  employed 
for  dealing  away  deposited  matter  from  the 
beds  of  rivers,  canals,  harbours,  and  basins. 
Some  machuies  for  this  purpose  may  be  com- 
pared to  harrows  or  shovels,  which  loosen  the 
deposit  preparatory  to  its  removal  either  by 
the  action  of  the  tide  or  by  sluicing.    But,  for 
the  most  part,  they  remove  as  well  as  loosen 
the  deposit.    The  spoon  ckedging  machine 
consists  of  a  strong  hoop  of  iron,  about  two 
feet  in  diameter,  attached  to  a  pole  thnrty  or 
forty  feet  long,  and  carrying  a  large  bag  of 
perforated  bullock's  hide.    This  apparatus  is 
connected  by  ropes  mth  a  bai-ge,  from  the  side 
of  which  it  is  let  down  and  manoeuvred  m 
such  a  manner  that  the  edge  of  the  hoop  cuts 
into  the  soft  bottom,  and  scoops  a  large  quan- 
tity of  silt  into  the  bag,  which  is  then  di-awu 
up  to  the  surface.    The  bucket  dredgmg  ma- 
chine is  a  long  massive  fi-amework  with  a 
wheel  at  each  end,  over  which  a  series  of  end- 
less chams  is  placed ;  so  that  by  tm-mng  one 
of  the  wheels  the  whole  chain  is  set  m  motion. 
Attached  to  the  chain  is  a  series  of  perforated 
mon  buckets.    By  means  of  tackle  the  bucket- 
frame  is  let  down  until  it  reaches  the  bottom, 
when,  the  steam-engine  bemg  set  to  work, 
the  chain  of  buckets  begins  to  perform  its  cir- 
cuit, by  which  eveiy  bucket  is,  in  succession 
made  to  scoop  iip  a  quantity  of  silt,  which  it 
carries  up  to  the  top  of  the  oblique  frame, 
and  pom-s  out  its  contents  mto  a  bai-ge. 

Dredging  maclunes  are  constantly  m  use 
in  the  Thames,  to  deepen  those  parts  which 
have  become  too  much  shallowed  by  mud  and 

sand.  .         .  ■     ji  „  „„ 

DRESDEN.   However  interesting  tlie  ca- 
pital of  Saxony  may  be  as  a  j-epositoiw  of 
works  of  ai-t,  it  has  no  external  U-ade  or  manu- 
factures of  much  importance.    It  is  a  place 
of  ti-ansitfor  colonial  and  other  foreign  pi  o- 
duce  from  Magdebm-g,  Hamburg,  "-t^-' "^J'^ 
si^  general  fairs.  Its  mechanics  have  obtained 
some  note  in  Germany  for  the  manulactme 
of  mathematical,  mechanical,  and  musical  in- 
struments, engraving  on  steel  and  stone,  the 
making  of  gloves,  carpets, 
ellery,  sU-aw  hats,  painters'  colom-s,  &c.  ihese 
mechanics  na-e  incori^orated  into  60  fratei^ 
S  fes.    Morocco  and  other  leather,  refined 
si"ar   tobacco,  white  lead,  tin  ware,  glas., 
Sings,  cotton  goods,  &c.,  are  also  manu- 

part  which  Dresden  will  talce  in  the 
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approaching  display  of  the  world's  indushy, 
will  have  its  leading  feature  ip  the  celebrated 
Dresden  China,  of  so  great  celebrity.  This, 
however,  is  not  a  Dresden  manufacture ;  it  is 
made  at  Meissen,  a  town  several  miles  dis- 
tant from  that  metropolis.  We  shall  notice 
the  factory  and  the  manufacture  in  a  later 
ai-ticle.  Among  the  articles  to  be  sent  from 
Dresden  is  a  beautiful  model  of  that  city,  in 
porcelain,  large  enough  to  admit  of  accurate 
models  of  the  principal  churches  and  buildings. 
A  porcelain  vase  of  great  size  and  artistic 
beauty  is  also  said  to  be  in  preparation.  These 
works  ai-e  being  prepared  at  the  Royal  Porce- 
lain Manufactory. 
DRILL.  [BoKiNG.] 

DRILLING-  is  a  mode  of  sowing  by  which 
the  seed  is  deposited  in  regular  equidistant 
rows,  at  such  a  depth  as  each  land  requires 
for  its  most  perfect  vegetation.  It  has  beep 
practised  by  gardeners  from  time  immemorial, 
and  from  the  garden  it  has  gradually  extended 
to  the  field.  The  drill  husbandry,  by  com- 
bining the  advantages  of  continued  tillage  with 
those  of  manure  and  a  judicious  rotation  of 
crops,  is  a  decided  improvement  on  the  old 
methods  of  sowing  all  seeds  broadcast.  The 
crops  which  are  now  most  generally  drilled  are 
potatoes,  turnips,  beans,  peas,  beet-root,  cole- 
seed, and  carrots ;  and  in  general  all  plants 
which  require  room  to  spread,  whether  above 
or  under  the  ground.  The  distance  between 
the  rows  in  these  crops  is  generally  such  as  to 
allow  the  use  of  a  light  plough  or  horse-hoe 
to  be  drawn  by  a  horse  between  them.  The 
most  common  distance  is  twenty-seven  inches. 
The  Northumberland  mode  of  cultivating  tur- 
nips, which  is  ffdoptod  by  most  scientific 
farmers,  consists  in  placing  the  manure  in 
rows  immediately  under  the  line  in  which  the 
seed  is  to  be  driMed,  and  keeping  the  intervals 
in  a  mellow  and  pulverised  state  by  repeated 
stirring. 

The  instrument  used  for  sowing  seeds  in 
single  rows  is  sometimes  a  small  light  wheel- 
barrow, which  a  man  pushes  before  him ;  hence 
called  a  drUl-harrotu.  It  has  a  box  in  which 
the  seed  is  put,  with  a  slide  to  regulate  the 
quantity.  This  is  allowed  to  fall  on  a  wooden 
or  metal  cylinder  below.  In  the  circumference 
of  this  cylinder  are  several  cavities  where  the 
seed  lodges,  and  is  carried  down  into  a  tin 
funnel  below ;  the  remainder  is  prevented  from 
falling  through  by  small  brushes  in  which  the 
cylinder  turns.  The  motion  is  communicated 
from  the  wheel  which  runs  on  the  ground  to 
the  cylinder  by  means  of  a  chain  and  pulleys. 
The  improved  drills,  of  which  thei'e  are  many 
patented  varieties,  are  complex  but  very  effi- 
cient machines,  which  sow  several  rows  at  once. 
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At  the  Smithfleld  cattle  shows,  and  at  the 
annual  exhibitions  of  the  Royal  Agricultural 
Society,  the  variety  of  ingenious  drills  dis- 
played every  year  is  very  considerable.  One 
machine,  exhibited  at  the  Smithfleld  show  in 
1850,  is  Hensraap's  eight-row  corn  and  turnip 
drill,  for  which  a  prize  was  awarded  by  the 
Agricultural  Society  at  the  York  meeting  in 
1848.  It  is  adapted  for  all  sorts  of  corn  and 
seeds;  the  hopper  into  w]:iclj  the  grain  or 
seed  is  put  is  self-acting;  the  axles  slide,  to 
give  a  shifting  movement  to  the  drills ;  and 
there  is  a  steering  lever  behind  to  guide  the 
action  of  the  drills.  Another  useful  apparatus 
is  Wedlake's  corn  and  seed  drill.  Smith's 
Oxbridge  drill  is  another  kind,  which  has  been 
introduced  within  the  last  few  years.  Some 
di-iUs  are  formed  so  as  to  deposit  manure  only 
without  seed  or  grain  ;  the  hoppers  ai-e  filled 
with  soot,  lime,  ground  bones,  or  some  other 
manure  brought  to  a  fine  state. 

DROGHEDA,  although  not  strictly  a  ma- 
nufacturing tpAvn,  contains  iron  foundi-ies, 
cotton  spinning  mills,  flax  spinning  mills, 
com  mills,  salt  works,  tanneries,  soap  works, 
and  breweries.  Drogheda  carries  on  a  con- 
siderable trade,  particularly  in  grain.  Vessels 
of  250  tons  can  discharge  at  the  quay;  and 
goods  are  carried  inland  by  the  Boyne  naviga- 
tion, in  barges  of  50  tons,  to  Navan.  There 
are  several  steamers  ■^^''•ich  ply  constantly  be- 
tween Drogheda  and  Liverpool. 

DROITWICH,  in  Worcestershire,  owes  its 
present  commercial  importance  to  the  vast 
store  of  salt  embosomed  in  the  earth  m  its 
imniediate  vicinity.  This,  and  the  mode  of 
obtaining  table-salt'therefrom,  will  be  noticed 
in  a  later  article.    [Salt  Manufactuee.] 

DRUGS  ;  DRUGGISTS.  The  difference 
between  drugs  and  chemicals  is  vague  and 
indeterminate;  and  the  professions  of  the 
chemist  and  druggist  and  the  apothecary  are 
in  Like  manner  generally  confounded  together 
in  popular  estimation.  The  rules  pstabUshed 
by  the  medical  corporations,  such  as  the  Col- 
lege of  Physicians,  the  College  of  Surgeons, 
and  the  Apothecaries'  Company,  have  had 
much  to  do  in  producing  this  uncertainty. 
The  acids,  alkalies,  salts,  and  oxides,  used  in 
largest  quantity,  are  made  on  a  scale  which 
requires  complete  manufacturing  arrange- 
ments, with  large  furnaces,  stills,  and  other 
apparatus.  Such  is  the  case  in  respect  to 
sulphuric  and  nitric  acids,  chlorides  of  lime 
and  of  sodium,  alum,  &o. ;  such  articles  are 
made  by  manufacturing  chemists,  at  the  vast 
chemical  worlcs  which  are  met  witli  at  Glas- 
gow, Liverpool,  Newcastle,  Hull,  and  Bristol. 
A  retail  shopkeeper  who  calls  himself  a  che- 
mist and  druggist,  is  a  chemist  in  so  far  as  ho 
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retails,  and  understands  the  general  character 
of,  the  chemicals  made  on  a  large  scale  by 
otiiers  ;  while  he  may  he  regarded  as  a  drug- 
gist to  the  extent  that  ho  understands,  and 
sells  by  retail,  the  substances  used  in  medicine. 
If  he  can  himself  prepare,  on  a  small  scale,  a 
considerable  number  of  the  substances  which 
he  sells,  it  is  now  customary  to  term  him  a 
pharmaceutist  or  pharmaceutical  chemist. 

The  druggists  of  the  metropolis  have  agreed 
to  send  a  very  extensive  and  valuable  collec- 
tion to  the  Exhibition  of  1851,  illustrative  of 
the  chemical  and  pharmaceutical  productions 
of  the  country.  The  towns  of  Manchester, 
Glasgow,  and  Newcastle-upon-Tyne  have  also 
taken  very  active  steps  in  order  to  secure  a 
complete  representation  of  the  chemical  ma- 
nufactures of  the  country. 

Dr.  Normandy  has  recently  published  a 
valuable  work  on  drugs  and  chemicals,  under 
the  name  of  '  The  Commercial  Handbook  of 
Chemical  Analysis.'  It  is  especially  designed 
to  afford  aid  in  the  detection  of  fraud  in  the 
manufacture  of  food,  drugs,  and  chemicals. 
The  Ust  of  articles  of  which  the  processes  of 
adulteration,  and  the  means  of  detection,  are 
given,  is  very  comprehensive;  including  not 
only  ordinary  viands,  as  bread,  porter,  tea, 
coffee,  chocolate,  and  cocoa,  spirits,  liquors, 
and  wines,  but  the  drugs  used  in  medicine, 
and  a  great  variety  of  miscellaneous  sub- 
stances. They  are  alphabetically  arranged, 
for  convenience  of  reference. 

'  Country  druggists,'  it  has  been  remarked, 
♦form  a  class  of  persons  to  whom  this  book 
would  be  very  serviceable;  for,  although  there 
are  of  course  highly  creditable  exceptions, 
particularly  in  great  provincial  towns,  the 
bullc  of  them  are  not  distinguished  for  che- 
mical or  even  pharmaceutical  knowledge.  Few 
are  capable  of  conducting  an  analysis  or  or- 
ganic research,  and  they  are  frequently  im- 
posed upon  by  wholesale  dealers,  who  send 
them  damaged  or  spurious  drugs,  which,  if 
administered  in  dangerous  maladies,  might 
induce  aggravation  of  disease,  and  very  pro- 
bably cause  death.' 

DRUM.  Of  this  musical  instrument  there 
are  three  kinds, — the  Side  Drum ;  the  Base  or 
Turkish  Drum ;  and  the  Double  Drum.  The 
first  is  a  cylinder,  made  of  brass,  on  each  end 
of  which  is  a  hoop  covered  with  vellum  or 
parchment.  The  second  is  formed  like  the 
first,  but  of  oak,  on  a  much  larger  scale.  The 
third  is  made  of  copper,  nearly  hemispherical, 
covered  mth  a  strong  head  of  calf  s  skin,  and 
stands  on  three  i.ion  legs.  The  Double 
Drums  •"ary  in  dimensions,  from  nineteen 
inches  ti  )hree  feet  in  diameter.  -  They  are 
always  in  pairs,  and  are  tuned  by  means  of 


many  screws  (or  of  a  lever  and  hooks  in  the 
patent  drum)  which  tighten  the  head  to  the 
key-note  and  the  fourth  below. 

DRUMMOND'S  LIGHT.  The  difficulty 
of  distinguishing  the  stations  chosen  for  the 
angular  points  of  the  triangles  in  a  geodetical 
survey,  such  as  the  Ordnance  Survey  of  the 
United  Kingdom,  when  those  stations  are 
many  miles  asunder,  renders  it  necessary  to 
have  recourse  to  illumination  even  in  the 
day-time  ;  and  the  late  Captain  Drummond,of 
the  Royal  Engineers,  invented  a  heUostat 
which  reflected  the  sun's  rays  in  sufficient 
abundance  to  render  visible  the  station  which 
was  to  be  observed. 

This  was  a  plane  mirror  of  a  rectangular 
form  and  mounted  on  a  stand  with  joints  by 
which  it  could  be  fixed  at  any  angle  with  the 
horizon.  On  the  stand  was  a  telescope  which 
was  capable  of  being  moved  hojizontally, 
with  the  mirror,  and  directed  to  the  distant 
station  while  another  telescope  was  directed 
to  the  sun.  The  adjustments  of  the  mirror 
were  such  that,  when  the  telescopes  were 
directed  as  has  been  said,  the  face  of  the 
mirror  reflected  the  rays  of  the  sun  on  the 
distant  station,  and  illumined  it  sufficiently  to 
render  a  mark  there  visible  in  the  telescope  of 
the  theodoUte  by  which  the  reqmred  angle  was 
to  be  taken. 

In  order  to  observe  the  angles  subtended 
between  distant  stations  at  night,  Captain 
Drummond  employed  a  hght  which  has  been 
found  to  exceed  in  brilliancy  any  before  used. 
This  is  produced  by  placing  a  ball  or  disk  of 
Ume,  about  a  quarter  of  an  inch  in  diameter, 
in  the  focus  of  a  parabolic  mirror,  at  the 
station  to  be  rendered  visible,  and  directing 
iipon  it,  through  a  flame  arising  from  alcohol, 
a  stream  of  oxygen  gas. 

The  cistern  containing  the  alcohol  is  sup- 
ported on  a  stand,  behind  the  reflector,  and  is 
connected  by  a  tube  of  caoutchouc  with  the 
lower  part  of  a  hollow  stem  supporting  the 
upright  wire  at  the  top  of  which  is  fixed  the 
ball  of  lime  on  a  level  nearly  with  the  cistern: 
the  spii-it  ascends  in  the  stem,  and  afterwards 
through  three  or  more  tubes  to  the  ball. 
The  vessel  containing  the  oxygen  gas  is  con- 
nected, by  a  flexible  tube,  with  an  orifice  in  a 
cylindrical  box  on  the  same  stem,  from  which 
it  ascends  through  three  flexible  caoutchouc 
tubes  to  the  ball,  after  passing  with  friction 
through  three  small  cylinders.  The  whole 
apparatus  is  attached  to  a  stand  which  carries 
the  mirror;  and  adjustments  are  provided  by 
which  the  ball  may  be  placed  exactly  in  the 
focus  of  the  mirror.  The  intensity  of  the 
flame  is  from  sixty  to  ninety  times  as  great  as 
that  of  an  argand  burner,  whUe  the  expense 
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is  only  about  ten  times  as  great.  The  lime 
made  from  chalk  is  preferred  to  any  other ; 
and  such  is  the  brilliancy,  that  stations  above 
sLxty  mUes  from  one  another  have  been  Yei7 
distinctly  visible  even  in  hazy  weather. 

Captain  Drummond  suggested  that  burning 
lime  should  be  employed  for  Ughthouses ;  and 
he  proposed  that,  instead  of  alcohol,  hydrogen 
gas  should  be  employed  with  the  oxygen  gas. 
The  gases  are  to  proceed  from  separate  ves- 
sels, or  gasometers,  and  enter  a  chamber 
tlu'ough  a  series  of  small  apertures:  the 
united  gases  are  then  to  pass  through  two  or 
three  pieces  of  wire  gauze,  and  issue  in  two 
streams  against  the  ball  or  disk  of  lime.  To 
prevent  the  latter  from  wastmg  too  rapidly  in 
one  place,  it  is  made  to  revolve  once  in  a 
minute;  and  in  order  to  keep  up  a  constant 
lis?ht,  it  is  proposed  to  have  an  apparatus  by 
which  a  number  of  balls  may  be  successively 
made  to  fall  in  the  focus  of  the  mirror. 

A  hght  of  this  kind  may  also  be  employed 
as  a  signal  in  determining  the  difference 
between  the  longitudes  of  stations. 

The  Electric  light,  brought  under  public 
notice  since  Captain  Drummond's  death,  has 
not  yet,  we  beUeve,  been  appUed  to  geodetical 
purposes. 

DRYING  MACHINES.  A  valuable  im- 
provement has  been  made  within  the  last  few 
years  in  the  mode  of  diTing  woven  cloth 
which  has  been  bleached  or  otherwise  wetted. 
In  the  ordinary  mode  of  drying  by  exposm-e 
to  the  open  air,  the  moisture  gradually  evapo- 
rates ;  in  a  hot  room  this  evaporation  is  expe- 
dited ;  but  in  the  drying  machine  the 
mechanical  principle  of  centrifugal  force  is 
brought  iato  use  in  a  singular  way. 

A  drying  machiae  was  brought  into  use  in 
Paris  in  1839,  by  Messrs.  Penzolt  and  Le- 
vesque.  It  acted  on  the  centrifugal  system.  It 
consisted  of  two  drums   or  cylinders,  one 
within  the  other ;  the  inner  one  being  pierced 
with  holes.    The  textile  goods,  wetted  by  the 
process  of  washing,  scouring,  or  bleaching, 
were  placed  within  the  inner  cylinder,  which 
was  then  made  to  revolve  with  a  rapidity  of 
4000  turns  in  a  minute ;  the  cloth  was  driven 
forcibly  against  the  perforated  surface,  and 
the  water  driven  through  the  holes  with  such 
irresistible  force  that  the  cloth  became  nearly 
dry  in  three  or  four  minutes. 

In  1844  Messrs.  Keeley  and  Alliot,  of  Not- 
tingham, patented  a  very  elaborate  machine 
to  facilitate  the  scouring,  bleaching,  or  dyeing 
of  cloth.  The  same  inventors  had  before  in- 
troduced a  machine  very  similar  in  principle 
to  that  of  Messrs.  Penzolt  and  Levesque; 
but  in  the  new  machine,  the  cloth  is  put  into 
a  certain  compartment,  the  bleaching  or  dye- 


ing liquid  into  another  compartment,  and  the 
machine  is  made  to  revolve  rapidly ;  when  the 
centrifugal  force  generated  by  the  movement 
drives  the  liquid  speedily  and  effectually 
through  every  pore  of  the  cloth— leaving  the 
cloth  instantly  aftenvards  ahnost  in  a  state  of 
dryness,  and  bleached  likewise. 

DRY  ROT.    This  is  the  name  given  to  a 
disease  affecting  timber,  and  particularly  the 
oak,  employed  for  naval  purposes.  When  dry 
rot  is  produced  by  the  attacks  of  fungi,  the 
first  sign  of  it  consists  in  the  appearance  of 
small  white  points,  from  which  a  filamentous 
substance  radiates  parallel  with  the  sm-face  of 
the  timber.    This  is  the  first  stage  of  growth 
of  the  seeds  of  the  fungus,  and  the  filamen- 
tous matter  is  their  thaUus,  or  spawn.  As 
the  thallus  gathers  strength  it  insinuates  its 
filaments  into  any  crevice  of  the  wood,  and 
they,  being  of  excessive  fineness,  readily  pass 
down  and  between  the  tubes  from  which  the 
wood  is  organised,  forcing  them  asunder,  and 
completely  destroying  the  cohesion  of  the 
tissue.    "When  the  thalli  of  many  fungi  inter- 
lace, the  radiating  appearance  can  no  longer  be 
remarked ;  but  a  thick  tough  leathery  white 
stratum  is  formed  wherever  there  is  room  for 
its  development,  and  from  this  a  fresh  supply 
of  the   destructive  filamentous   thallus  is 
emitted  with  such  constantly  increasing  ra- 
pidity and  force,  that  the  total  ruin  of  timber 
speedily   ensues   where   circumstances  are 
favourable  for  the  growth  of  the  fungi. 

There  is  reason  to  beheve  that  any  of  the 
fungi  that  are  commonly  found  upon  decaying 
trees  in  woods  are  capable  of  producing  dry 
rot.  The  circumstances  that  are  most  favour- 
able to  the  development  of  the  dry  rot  fungi 
are  damp  unventilated  situations,  and  a  sub- 
acid state  of  the  wood.     Whatever  other 
causes  may  combine  to  promote  the  decompo- 
sition of  wood  by  diy-rot,  or  other  forms  of 
decay,  there  can  be  no  doubt  that  imperfect 
seasoning,  by  leaving  in  the  pores  of  the 
timber  a  large  portion  of  the  fermentable 
juices  always  found  in  recently-felled  timber, 
is  one  of  the  most  important,  and  therefore 
that  good  seasoning  is  as  essential  in  promo- 
ting the  durabiUty  of  wood  as  it  is  in  lessening 
the  tendency  to  those  changes  of  form  and 
hulk  which  so  greatly  increase  the  difficnlties 
of  the  carpenter  and  joiner.    The  process  of 
seasoning  usually  consists  simply  in  the  ex- 
posure of  the  timber  to  the  action  of  au-  in  a 
dry  situation,  in  stacks  or  piles  so  constructed 
as  to  allow  the  free  circulation  of  air  in  contact 
with  as  much  as  possible  of  the  surface  of 
each  piece  of  timber,  until  the  sap  or  vege- 
table juices  shall  have  dried  up  so  fai-  as  to 
offer  no  faciUty  for  the  germination  of  the 
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microsoopic  fungi  which  constitute  various 
kinds  of  rot.  In  order  to  the  success  of  this 
operation  it  is  important  that  the  pile  of 
timber  be  so  far  elevated  from  the  ground  as 
to  allow  thp  circulation  of  air  beneath  as  well 
as  thi-ough  ani  around  it ;  and  also  that,  if  ex- 
posure to  rain  bo  not  entirely  avoided,  care  be 
taken  to  prevent  the  lodgment  of  moisture  in 
any  place  where  it  wojild  l^e  likely  to  remain 
long. 

The  protecting  power  of  metallic  oxides, 
when  applied  to  the  surface  of  wood  in  the 
form  of  paint,  is  well  Imown ;  and  many 
abortive  schemes  for  the  preservation  of 
timber  have  been  devised  to  act  upon  the  same 
principle,  which  is  that  of  excluding  such  ex- 
ternal influences  as  plight  promote  decay.  To 
imperfectly-seasoned  timber,  however,  such 
applioatious  are  worse  than  useless,  because 
by  filling  up  the  pores  they  impede  the  natural 
drying  of  the  vegetable  juices,  and  therefore 
rather  promote  than  check  internal  decay, 
far  more  efficient  than  these  are  the  numerous 
modes  of  protection  which  involve  the  impreg- 
nation of  the  timber  with  some  antiseptic 
substance,  or  with  such  matters  as,  by  pre- 
occupying the  pores,  mayrendor  the  reception 
and  germination  of  destructive  fungi  mechai- 
nically  impossible. 

Of  plans  for  protecting  timber  by  impreg- 
nation, perhaps  none  has  attained  such 
general  celebrity  as  Mr.  Kyan's,  which  was 
patented  in  1832,  and  has  since  been  very 
extensively  used.  The  preservative  agent  in 
this  process  is  bi-chlopde  of  mercury,  com- 
monly called  corrosive  subUmate,  which  is 
dissolved  in  water,  and*  forced  into  the  pores 
of  the  timber,  in  closed  tanks,  by  means  of 
forcing-pumps,  and  which  combines  with  the 
albumen  of  the  wood,  and  converts  it  into  a 
compound  capable  of  resisting  the  ordinary 
chemical  changes  of  vegetable  matter.  Chlo- 
ride of  zinc,  creasote  obtained  from  the  dis- 
tillation of  tar,  oil  of  tar,  and  other  bituminous 
matters  containing  creasote,  and  pjTolignite  of 
iron,  have  all  been  successfully  used.  Coal- 
tar  is  stated  tq  be  very  superior  to  vegetable 
tar,  and  its  efficacy  in  resisting  the  worm  is 
attributed  to  its  containing  sulphocyanio  or 
sulpho-prussic  acid,  which  is  highly  destruc 
tive  to  animal  and  vegetable  life.  Piles  pro- 
tected witli  coal-oil  are  stated  to  have  resisted 
the  attacks  of  the  teredo  better  than  those 
protected  by  Kyan's  pi-ocess.  It  is  nece.ssaiy 
however  to  obseiwe  that  the  coal  must  be 
deprived  of  its  ammonia,  which  would  pro- 
duce immediate  decay  if  tliro\vn  into  the 
timber. 

Another  process,  called  Pni/nislng,  from  the 
name  of  the  inventor,  consists  in  first  filling 
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the  pores  of  the  wood  with  a  solution  of  chlo- 
ride of  lime,  and  next  forcing  in  a  solution  of 
sulphate  of  u"on,  by  which  an  insoluble  sul- 
phate of  iron  is  fonned  in  the  body  of  the 
wood,  rendering  the  latter  extremely  hai-d. 
Timber  so  prepared  has  been  recently  much 
used. 

DUBLIN.  This  ^arge  and  populous  city 
resembles  a  great  metropolis  in  this  respect, 
that  its  nianufactm'es  are  of  a  general  kind, 
adapted  to  the  vaiied  waiits  of  its  inhabitants, 
rather  than  belongijig  to  any  particulai*  group 
of  manufactures.  At  the  exhibition  of  manu- 
factures at  Dublin  in  1850,  noticed  in  the 
Introduction,  the  manufactures  of  the  citizens 
were  surprisingly  varied,  comprising  a  very 
full  collection  both  of  the  usefid  and  the 
ornamental,  in  house  fittings,  fm-niture,  dress, 
implements  and  machines,  vessels  and  appa- 
ratus, &c. 

Dublin  is  to  be  the  general  place  of  collection 
for  the  specimens  to  be  forwarded  to  the 
Industrial  Exliibition  in  Hyde  Park.  The 
extent  of  the  collection  will  be  found  noticed 
under  Ieeland.  It  is  understood  that  the 
DubUn  manufacturers  intend  to  put  forth  all 
their  skill  in  certain  branches  of  industry 
which  are  largely  carried  on  by  them. 

DUCTILITY  is  the  in'operty  of  bodies 
which  admits  of  then*  being  dra\\Ti  out  in 
length,  while  theu'  diameter  is  diminished, 
without  any  actual  fracture.  Gold,  silver, 
platiniun,  iron,  copper,  zinc,  tin,  lead,  nickle, 
are  ductile  in  the  order  here  given.  Wu-e- 
di'awing  depends  on  ductility. 

DUDLEY.  This  is  one  of  the  great  iron 
manufacturing  towns  of  the  South  Stafford- 
shire disti'ict.  It  is,  in  truth,  in  one  corner  of 
Worcestershire  ;  but  it  hes  over  that  valuable 
bed  of  coal  and  iron  which  is  independent  of 
mere  topographical  names,  and  which  includes 
within  its  range  imrts  of  the  counties  of 
Stafford,  Worcester,  Warwick,  and  Shropshire. 
Iron  is  cast  and  forged  in  large  quantities  at 
Dudley  ;  innumerable  articles  are  tbei-e  manu- 
factured of  u-on  ;  and  the  nailers,  or  makers  of 
nails  by  hand,  congregate  in  and  about  Dudley 
to  tho  number  of  many  thousands.  Useful 
stone  is  quarried  near  the  town ;  and  there 
are  all  the  indications  pf  a  busy  manufacturing 
population. 

Dudley  is  at  present  acconimodated  only 
by  the  South  Staffordshire  Railway ;  but  it 
will  shortly  be  connected  by  railway  with  tomis 
in  various  directions. 

A  few  specimens  of  Dudley  manufactures 
will  have  a  place  at  the  Industrial  Exhibition. 

DULCIMI<]R  is  tlv3  name  of  a  very  ancient 
musical  instrument,  supposed  to  be  the 
psaltery  pf  the  llebrows.    lo  the  modern 
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form,  it  is  a  trapezium  in  shape,  has  many 
strings,  two  to  each  note,  and  is  sti-uck  by  a 
pair  of  sticks  with  wooden  or  metalUc  Icnobs. 

DUMBARTON.  This  Scottish  to^vn  lias 
some  extensive  manufactures  in  glass.  In  the 
county  to  which  it  belongs,  the  principal 
mineral  production  is  coal,  of  which  there  is  a 
large  field,  but  of  inferior  quaUty,  which  is 
v.Tought  at  Langfauld,  in  the  southern  extre- 
mity of  the  county.  In  the  eastern  division 
of  the  county  iron-stone  is  dug,  and  conveyed 
on  the  Clyde  and  Forth  Canal  to  the  great 
•ron-foundiy  at  Carron.  Some  lai-ge  quarries 
i^f  Umestone  and  of  freestone  are  worked. 
There  are  also  several  slate  quai'ries. 

On  the  banks  of  the  Leven  ai-e  numerous 
p.nd  vei-j  extensive  works  for  cotton  prmting, 
and  bleaching  fields,  the  pureness  of  the 
Leven  water  being  peculiarly  adapted  for  this 
process.  Some  large  iron  works  are  esta- 
blished at  Dalnotter. 

DUMFRIES.  The  Nith,  near  the  mouth 
of  which  Dumfries  is  situated, has  been  deep- 
ened within  these  few  years,  and  vessels  of  a 
good  size  can  discharge  their  cargoes  close  to 
the  town.  There  is  also  a  quay  at  the  bend  of 
the  river  near  Castledykes  ;  one  for  vessels  of 
greater  burthen  amile  and  ahalf  farther  doviTi ; 
and  another  near  the  mouth  of  the  river  for 
vessels  of  still  lai-ger  size.  The  foreign  trade  is 
in  timber  from  America.  The  coasting  trade 
is  with  Livei-pool,  Wliitehaven,  Maryport,  and 
other  places  on  the  west  coast  of  England.  A 
steam-boat  plies  once  a  week  in  the  summer 
months  between  Y\'liitehaven  arid  Dumfries,  in 
connection  with  one  between  Whitehaven  and 
Liverpool. 

The  county  of  Dumfries  contains  coals 
only  at  Sanquhar  and  Canobie  ;  a  great  por- 
tion of  the  county  being  supplied  with  coal 
from  Cumberland,  and  from  Lanarkshu-e  and 
Ayrshire.  At  Wanlockhead,  near  Leadhills, 
are  extensive  lead  mines.  From  this  lead 
silver  is  extracted  in  the  proportion  of  six  to 
twelve  ounces  in  the  ton.  Gold  is  occasionplly 
found  in  the  mountains  at  Wanlockhead,  in 
veins  of  quartz,  or  washed  down  into  the 
sand  of  the  rivulets.  Gypsum  occurs  in  thin 
veins. 

A  great  quantity  of  hams  and  bacon  of  the 
very  best  quality  ai-e  cured  in  this  county,  and 
sent  off  to  the  Liverpool,  London,  and  New- 
castle markets.  A  great  number  of  pigs  are 
kept  by  the  farintiers  and  cottars,  and  bacon 
may  be  considered  a  staple  commodity  of  the 
county. 

Annan  has  a  small  import  Q.nd  export  trade  ; 
and  there  are  a  few  other  places  where  com- 
merce is  pretty  well  kept  up. 

DUNDEE.     This  important  town,  the 


third  in  rank  among  the  manufacturing  towns 
of  Scotland,  has  deep  shipping-quays  pn  the 
Tay  which  accommodate  a  large  amount  of 
export  and  import  trade.  Ifi  1815  the  reno- 
vation and  extension  of  the  harboiu-  gave  an 
impulse  to  its  manufactures  and  commerce, 
which  has  led  to  its  present  state  of  prosperity. 
The  harbour  now  consists  of  three  wet  docks, 
two  tide-harbours  of  large  extent,  a  graving- 
dock,  a  patent  slip,  yards  for  ship-l)uilding, 
&c. 

The  chief  manufacttu-es  of  Dundee  consist 
of  the  spinning  of  flax,  the  wearing  of  linen, 
and  the  maldng  of  cordage  and  ropes.  Besides 
the  fine  ]inen,  a  large  quantity  of  sajl-clqth  is 
woven. 

Steam-vessels  ply  regulaiiy  between  Dundee 
and  Perth,  Newport,  Leith,  Glasgow,  London, 
and  other  places.    About  350  vessels  belong 


to  the  town,  some  of  large  tonnage  ;  and 
about  4000  vessels  enter  and  leave  the  port 
yeai-ly,  engaged  in  coasting  and  foreign  com- 
merce. 

From  a  return  recently  laid  before  Parlia- 
ment, it  appears  that  in  1850  the  foUo^^^ng 
were  the  statistics  of  the  factories  for  flax  and 
linen  goods  in  the  county  of  Forfai',  in  which 
Dundee  is  the  chief  manufacturing  town. 
There  were  85  flax-spinning  factories,  with 
135,311  spindles,  2559  horse-power  for  moving 
machinery,  and  12,305  persons  emjDloyed,  of 
whom  about  9000  were  females  ;  there  were 
11  factories  for  flax-weaving,  with  1347  power- 
looms,  219  horse-power  moving-force,  and 
1888  persons  employed,  of  whom  1500  were 
females:  and  5  factories  both  for  spinning 
and  weaving  flax,  with  22,686  spindles,  240 
power-looms,  345  horse-power,  and  2011  per- 
sons employed,  of  whom  nearly  1400  were 
females.  The  cotton,  woollen,  and  mill  facto- 
ries in  Dundee  are  but  small  in  number. 

All  the  chief  varieties  of  Dundee  manufac- 
tures in  flax  will  be  represented  at  the  Indus- 
trial Exhibition.  . 

DURA'MEN  is  the  name  sometimes  given 
to  the  central  wood  or  heart-wood  in  the  trunk 
of  a  tree.  It  is  the  oldest  part  of  the  wood, 
and  is  filled  by  the  seci'etions  of  the  tree,  so 
that  iluid  can  no  lopger  ascend  through  its 
tubes,  which  are  choked  up  by  the  deposition 
of  solid  matter ;  otherwise  it  is  of  the  same 
nature  as  the  alburnum.  It  is  only  where 
plants  form  solid  hard  secretions  that  heart- 
wood  is  distinguished  from  sap-wood  :  in  the 
poplar,  willow,  lime,  &c.,  no  secretions  of  this 
kind  arc  formed ;  the  two  parts  of  the  wood 
are  both  nearly  alike,  and  consequently  the 
timber  of  such  trees  is  unifonnly  perishable. 

DURERTYPE.  Mr.  Dicks,  in  1845,  pro- 
posed a  new  mode  of  copying  engravings,  to 
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-yvhicli  he  gave  tlie  name  of  Diirertype,  for  the 
somewhat  insufficient  reason  that  it  enables  a 
person  to  copy  Albert  Durer's  prints,  and 
others  of  a  similar  kind.  To  effect  this,  a 
clean  flat  piece  of  glass  is  coated  on  one  side 
with,  a  thin  smooth  film  of  pure  white  bees'- 
wax :  the  glass  being  first  washed  with  spirits 
of  turpentine,  and  then  warmed ;  and  the  wax 
being  applied  in  a  melted  state  to  one  side  of 
the  glass.  When  laid  upon  a  print,  the  lines 
can  be  seen  through  the  thin  film  ;  and  those 
lines  are  traced  or  etched  on  the  waxen  surface 
by  a  pointer  of  ivory  or  steel.  The  design  is 
thus  marked  over  the  wax  surface  in  a  series 
of  cavities  or  depressions;  and  a  cast  from  this 
is  then  taken  in  copper,  by  the  common 
electrotype  process. 

DURHAM  COLLIERIES.  The  colliery 
operations  which  form  so  large  a  part  of  the 
industi'ial  and  commercial  enterprises  of 
Durham  are  noticed  in  an  earlier  article 
[Coax  and  Coal  Mining]. 

DUSSELDORF  is  one  of  the  most  manu- 
facturing districts  in  Rhenish  Prussia.  There 
are  extensive  manufactures  of  woollens,  silks, 
cotton,  thread,  leather,  steel,  iron,  ironware, 
and  cutlery,  tobacco,  soap,  &c.    Iron,  coals, 
and  potters'  clay,  are  among  the  native  pro- 
ducts.   At  Duisberg  there  is  a  large  vitriol 
factory,  steam  cloth  mills,  slips  for  buildmg 
steam  and  sailing  vessels,  and  several  other 
industrial  establishments.    Lennep  has  im- 
portant cloth  factories,  and  dye-houses,  and 
trades  in  wines,  hats,  iron  ware,  &c.  Miihl- 
heira  has  large  silk  and  cotton  factories,  zinc, 
and  iron  works,  and  estabhshments  for  the 
manufacture  of  steam  machinery.  Neuss, 
Ronsdorf,  and  Ruhrort  are  busy  manufac- 
turing towns.  Solingen,  sometimes  called  the 
German  Sheffield,  is  famous  for  the  manufac- 
ture of  sword  blades,  foils,  cutlery,  and  iron 
ware.    At  Wesel  the  inhabitants  manufacture 
woollen  and  cotton  cloths,  soap,  hats,  cordage, 
leather,  beer,  &c.,  and  carry  on  a  considerable 
trade  with  Holland  by  the  Rhine,  and  with 
WestphaUa  by  the  Lippe,  which  has  been 
made  navigable;  the  chief  articles  of  com- 
merce are  corn,  timber,   coals,   salt,  wine, 
brandy,  and  colonial  produce.  Diisseldorf,  the 
chief  town  of  the  district,  has  manufactories 
of  woollens,  cotton,  leather,  hats,  tobacco, 
jewellery,  mirrors,  stockings,  &c.,  and  carries 
on  a  considerable  trade  in  cotton,  wool,  wines 
and  spirits,  colonial  produce,  coals,  timber, 
slates  and  other  commodities.    It  has  been  a 
free  port  since  1829.    The  growing  import- 
ance of  Diisseldorf  as  a  commercial  port  is 
scon  from  the  following  table  of  the  quantity 
of  merchandise  imported  and  exported  in  the 
years  stated : — 


Imported.  Exported. 

Cwts.  Cwts, 

1830....   855,533  113,U4 

1840....  1,160,952  135,825 

1843....  1,332,465  219,647 

1844....  1,31 1,310  193,773 

1845....  1,535,926  206,370 


The  manufacturers  of  this  part  of  Prussia 
are  about  to  take  an  active  part  in  the 
approaching  great  Exhibition. 

DYEING  is  the  art  of  staining  textile  sub- 
stances with  permanent  colours.  It  was  an 
art  known  and  practised  to  a  considerable  ex- 
tent by  the  ancient  Egyptians,  Phoenicians, 
Greeks,  and  Romans.  The  moderns  have 
obtained  from  the  New  "World  several  dye- 
drugs  unknown  to  the  ancients ;  such  as 
cochineal,  quercitron,  Brazil  wood,  logwood, 
arnotto  ;  and  they  have  discovered  the  art  of 
using  indigo  as  a  dye,  which  the  Romans 
knew  only  as  a  pigment.  But  the  vast  supe- 
riority of  our  dyes  over  those  of  former  times 
must  be  ascribed  principally  to  the  employ- 
ment of  pm-e  alum  and  solution  of  tin  as 
mordants,  either  alone  or  mixed  with  other 
bases  ;  substances  which  give  to  our  common 
dye-stufis  remarkable  depth,  durabihty,  and 
lustre.  Another  improvement  in  dyeing  of 
more  recent  date  is  the  appUcation  to  textile 
substances  of  metallic  compounds,  such  as 
Prussian  blue,  chrome  yellow,  manganese 
brown,  &c. 

Bergman  appears  to  have  been  the  first  who 
referred  to  chemical  affinities  the  phenomena 
of  dyeing.  Having  plunged  wool  and  silk 
into  two  separate  vessels  containing  solution 
of  indigo  in  sulphuiic  acid  diluted  mth  a  great 
deal  of  water,  he  observed  that  the  wool  ab- 
stracted much  of  the  coloiuing  matter,  and 
took  a  deep  blue  tint,  but  that  the  silk  was 
hardly  changed.  He  ascribed  this  diflerence 
to  the  greater  affinity  subsisting  between  the 
particles  of  sulphate  of  indigo  and  wool,  than 
between  these  and  silk  ;  aud  he  showed  that 
the  affinity  of  the  wool  is  sufficiently  energetic 
to  render  the  solution  colouriess  by  attracting 
the  whole  of  the  indigo,  while  that  of  the  silk 
can  separate  only  a  Uttle  of  it.  He  thence 
concluded  that  dyes  owed  both  their  perma- 
nence and  their  depth  to  the  intensity  of  that 
attractive  force.  We  have  therefore  to  con- 
sider in  dyeing  the  play  of  affinities  between 
the  liquid  medium  in  which  the  dye  is  dis- 
solved and  the  fibrous  substance  to  be  dyed. 
By  studying  these  differences  of  affinity,  and 
by  varying  the  prepai-ations  and  processes, 
with  the  same  or  different  dye-stufis,  we  may 
obtain  an  indefinite  variety  of  colours  of  va- 
riable solidity  and  depth  of  shade. 

Dye-stuffs,  whether  of  vegetable  or  animal 
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origin,  though  susceptible  of  solution  in  water, 
iinil,  in  this  state,  of  penetrating  the  pores  of 
fibrous  bodies,  seldom  possess   alone  the 
power  of  fixing  their  particles  so  durably  as 
to  bo  copable  of  resisting  the  action  of  water, 
liglit,  and  air.    For  this  purpose  they  require 
to  1)0  aided  by  another  class  of  bodies,  mor- 
dants, wliich  bodies  may  not  possess  any 
colour  in  themselves,  but  serve  in  this  case 
merely  as  a  bond  of  union  between  the  dye 
and  the  substance  to  bo  dyed.  Mordants  may 
1)0  regarded  in  general  as  not  only  fixing  but 
also  occasionally  modifying  the  dye,  by  form- 
ing Avith  the  colouring  particles  an  insoluble 
compound,  which  is  deposited  within  the  tex- 
tile; fibres.  Such  dyes  as  are  capable  of  passing 
from  the  soluble  into  the  insoluble  state,  and 
of  thus  becoming  permanent,  without  the  ad- 
dition of  a  mordant,  have  been  called  substan- 
tive, and  all  the  others  have  been  called 
adjective  colours.    The  first  principle  of  dye- 
ing fast  colours  consists  in  causing  the  colour- 
ing matter  to  undergo  such  a  change,  when 
deposited  upon  the  wool  or  other  stuffs,  as  to 
become  insoluble  in  the  liquor  of  the  dye-bath. 
The  more  powerfully  it  resists  the  action  of 
other  external  agents,  the  more  solid  or  durable 
is  the  dye. 

Tn  the  following  details  concerning  the  art 
of  dyeing  we  shall  consider  principally  its  ap- 
plication to  wool  and  silk,  having  already 
treated,  in  the  article  Cotton  on  Calico 
I^iNTiNO,  of  what  is  peculiar  to  cotton  and 
linen. 

The  operations  to  which  wool  and  silk  are 
subjected  preparatory  to  being  dyed  are  in- 
tended, 1,  to  separate  certain  foreign  matters 
from  the  animal  fibre  ;  2,  to  render  it  more 
apt  to  unite  with  such  colouring  particles  as  the 
dyer  wishes  to  fix  upon  it,  and  also  to  take 
therefrom  a  more  lively  and  agreeable  tint,  as 
well  as  to  be  less  liable  to  soil  in  use. 

Silk  is  scoured  by  means  of  boiling  in  soap 
and  water,  whereby  it  is  freed  from  a  sort  of 
varnish  :  if  intended  to  be  very  white,  it  is 
bleached  by  humid  sulphurous  acid.  Wool  is 
first  washed  in  running  water  to  separate  its 
coarser  impurities ;  it  is  then  deprived  of  its 
yolk  ( a  species  of  animal  soap  secreted  from 
the  skin  of  the  sheep)  either  by  the  action  of 
ammoniacal  urine,  by  soap  and  water,  or  by 
a  weak  lye  of  carbonate  of  soda.  It  receives 
its  final  bleaching  by  the  fumes  of  burning 
sulphur,   or  by  aqueous   sulphurous  acid. 

Tinctorial  colours  are  either  simple  or  com- 
pound. The  simple  are  black,  brown  or  dim, 
blue,  yellow,  and  red  ;  the  compound  are  gray, 
purple,  green,  orange,  and  others.  Gall-nuts, 
pyrolignite  of  iron,  logwood,  copperas,  and 
verdigris,  are  the  chief  materials  for  producing 
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black.  Walnuts,  sumach,  madder,  cochineal, 
cudbear,  acetate  of  iron,  catechu,  llrazilwood, 
amotto,  are  all  employed  in  producing  brown. 
Indigo,  Prussian  blue,  and  woad,  are  employed 
for  blue.  Fustic,  Persian  berries,  quercitron, 
turmeric,  and  weld,  for  yellow.  Cudbear, 
Brazil  wood,  cochineal,  kermes,  lac,  logwood, 
madder,  safHower,  for  red  ;  and  various  com- 
pounds for  purple,  green,  orange,  (fee. 

The  black  dye  for  hats  is  communicated  by 
logwood,  copperas,  and  verdigris,  mixed  in 
certain  proportions  in  the  bath.  The  ordinary 
proportions  used  by  the  English  black  dyers 
for  100  pounds  of  cloth,  previously  treated  in 
the  indigo  vat,  are  about  6  pounds  of  copperas, 
as  much  nut-galls  bruised,  and  30  pounds  of 
logwood.  They  first  gall  the  cloth,  and  then 
pass  it  through  the  decoction  of  logwood  in 
which  the  copperas  has  been  dissolved.  A 
finish  of  weld  is  often  given  after  fulling. 

Silk  is  dyed  black  in  two  methods,  accord- 
ing to  the  market  for  which  it  is  made.  When 
sold  by  weight,  it  is  an  object  with  the  dyer 
to  load  it  with  as  much  colouring  or  other 
matter  as  possible.  When  silk  is  .sold  by 
superficial  measure,  on  the  other  hand,  it  be- 
comes the  dyer's  object  to  give  it  a  black 
colour  with  as  little  weight  of  materials  as 
possible.  Hence  the  distinction  well  known 
in  trade  of  heavy  and  light  silks,  The  silk 
dyers  keep  up  from  year  to  year  a  black  vat, 
often  of  very  complex  composition.  The  es- 
sential constituents  of  the  vat  are  sulphate  of 
iron  and  gum ;  but  many  vegetable  matters, 
as  well  as  filings  of  iron,  are  usually  added. 

The  infusion  of  walnuts,  as  used  by  the 
continental  dyers,  affords  very  agreeable  and 
permanent  brown  tints  without  any  mordant, 
while  it  presences  the  downy  softness  of  the 
wool,  and  requires  but  a  simple  and  economi- 
cal process  in  applying  it.  Sumach  is  usually 
employed  in  this  country  to  dye  fawns,  and 
some  browns ;  but  more  beautiful  browns  may 
be  given  to  woollen  stuffs  by  boiling  them  first 
with  one-fourth  their  weight  of  alum  and  some 
tartar  and  copperas  ;  washing,  and  afterwards 
dyeing  them  in  a  madder  bath.  The  shade 
of  colour  depends  upon  the  proportion  which 
the  copperas  bears  to  the  alum.  The  finest 
browns  are  produced  by  boiling  each  pound  of 
the  wool  with  two  ounces  of  alum,  dyeing  it 
in  a  cochineal  bath,  and  then  transferring  it 
into  a  bath  containing  a  little  cochineal 
darkened  with  acetate  of  iron. 

Silk  may  receive  a  ground  of  amotto,  and 
then  be  dyed  in  a  bath  of  logwood  or  Brazil 
wood,  whereby  a  fine  brown  tint  is  obtained. 
Catechu  is  used  for  giving  a  bronze  and 
brown  to  cotton  goods. 

Additional  details  arc  given  undei  the 


779      DYNAM;  DYNAMOMETER. 


EAGLE-WOOD. 


780 


names  of  the  colours  and  of  the  dye-materials, 
such  as  Abnotto,  Cochineaij,  Indigo,  Mad- 
dee,  &c. 

The  dye-jiiaterials  imported  from  foreign 
countries  which  find  a  place  among  the 
Customs  Returns  prepared  by  the  Board  of 
Trade  are  chiefly  the  following: — Cochineal, 
fustic,  gum  arable,  gum  Senegal,  gum  animi, 
gum  copal,  gum  tragacanth,  indigo,  lac  dye, 
shell  lac,  logwood,  madder,  Nicaragua  wood, 
saSlower,  sumach,  smalts,  valonia,  yellow 
berries,  and  zafire.  Of  these  nineteen  sub- 
stances, about  4000  cwts.  were  imported  in 
1848. 

There  ai-e  few  manufacturing  arts  in  which 
the  English  may  more  profitably  study  the 
productions  of  the  French  than  dyeing.  The 
French  chemists  have  studied  the  production 
of  coloiu'  more  than  those  o?  our  ovm  country ; 
and  tlie  French  dyers  have  availed  them- 
selves of  every  aid  which  science  has  been 
able  to  afford.  It  is  one  of  the  good  features 
an  the  Exhibition  which  is  about  to  take  place, 
that  the  dyes  of  various  liations  will  fairly  be 
brought  into  comparison.  If  the  French  are 
really  our  supeiiors  in  this  art,  it  will  be  just 
to  acknowledge,  graceful  to  commend,  and 
profitable  to  imitate  their  skill. 

DYNAM ;  DYNAMOMETER.  In  estima- 
ting the  effect  of  mechanical  labour,  it  is  de- 
sirable to  have  some  idea  of  a  simple  unit 
well  fixed  in  the  mind.  All  who  have  studied 
know  how  much  advantage  there  is  in  refer- 
ring every  kind  of  pressure  to  weight,  and 
measuring  it  by  the  weight  which  will  balance 
it.  Thus  if  one  hundred  pounds  weight  will 
bend  a  spring  into  a  certain  position,  we  have 
no  difificulty  in  substituting  an  opposite  force 
to  the  weight  for  the  recoil  of  the  spring  at 
the  point  of  application.  It  is  equally  conve- 
nient to  arrive  at  a  distinct  notion  of  a  unit 
of  useful  effect  in  the  workmanship  of  ma- 
chines. We  may  consider  a,ny  machine  as 
simply  applied  to  raising  a  weight,  and  look 
upon  the  weight  raised  as  a  dynamical  equi- 
valent for  any  possible  effect  that  the  machine 
could  have  produced ;  obsemng  that  the  use- 
ful effect  of  any  application  of  power  varies 


jointly  as  the  weight  raised  and  the  heiglit  to 
which  it  is  raised.  Accordingly,  the  product 
of  the  number  of  pounds  raised,  is  a  relative 
measure  of  the  quantity  of  power. 

We  can  convert  the  above  relative  measure- 
ment into  an  absolute  form  by  assuming  as  a 
unit  one  pound  raised  through  one  foot :  let 
this  be  called  a  dynam,  or  dynamical  unit. 
Thus,  what  is  commonly  called  a  horse  power 
is  meant  by  our  engineers  to  signify  550 
dyna.ms  in  a  second;  a  steam-engine  which 
can  raise  one  pound  through  550  feet  in 
every  second  is  said  to  be  of  one-horse 
power. 

This  term  was  introduced  by  French  writers, 
who  called  the  effect  of  a  cubic  metre  of 
water  raised  through  one  metre,  a  dynamie  or 
dynamc.  Dr.  Whewell  in  his  '  Mechanics  of 
Engineering,'  has  proposed  to  naturalise  the 
term  dynam,  as  applied  to  our  most  conve- 
nient units,  the  pound  and  the  foot.  Mr.  Watt 
was  really  the  first  who  assumed,  as  a  djTia- 
mic  unit,  the  simple  notion  of  one  pound 
raised  one  foot :  but  he  did  not  ventm-e  on  a 
name,  though  the  now  common  term,  the 
duty  of  an  engine,  first  used  by  him,  has  re- 
ference to  the  number  of  such  simple  units 
as  may  be  obtained  from  the  engine. 

The  name  of  dynamometer  has  been  applied 
to  an  instrument  which  measures  anything  to 
which  the  name  of  power  has  been  given, 
whether  that  of  an  animal,  (or  to  take  a  very 
different  instance")  of  a  telescope. 

A  dynamometer,  registered  in  1849,  by 
Messrs.  Elce,  is  used  to  ascertain  the  power 
required  to  drive,  or  the  power  exerted  hj, 
any  machine.  The  differential  qualities  of 
oil  may  also,  the  inventors  state,  be  detected; 
and  when  a  machine  requires  too  much  driving 
power  owing  to  a  strained  shaft,  or  some 
other  radical  defect,  the  loss  of  power  may  be 
ascertained.  The  difference  in  the  power  re- 
quired to  drive  similar  descriptions  of  ma- 
chines by  different  makers  can  be  estimated : 
or  when  any  improvement  is  introduced  into 
a  machine  by  which  it  is  proposed  to  gain 
power,  such  gain,  if  there  be  any,  can  be  as- 
certained. 
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EAGLE-WOOD.  This  is  a  highly  fragrant  ^^slted  and  imported  the  substance  direct 
wood,  much  esteemed  by  Asiatics  for  Inu-nihg  from  the  Malayan  islands  and  the  kingdom 
as  inoensc,  and  known  in  Europe  by  its  pre-  of  Siam,  where  it  has  nlwaj-s  been  abundant, 
sent  designation  ever  since  the  Portuguese  and  long  established  as  an  mticle  of  com- 
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inerco.    The  Malayan  name  is  Jgila,  whence 
tlie  wood  was  called  Pao  cl' Jgila  by  the  Por- 
tuguese, and  has  since  been  converted  into 
Pao  d'Jgiiila,  and  Pao  d'Aquila,  Bois  d'Aiyh, 
and  Eatjh  Wood.    The  term  eagle  wood  is 
Iso  apphed  to  the  wood  known  to  the  ancients 
the  name  of  Jyallochum. 
Of  the  two  lands  of  agalloehum  which  are 
nost  valued,  and  both  considered  genuine, 
lue  is  distinguished  by  the  name  of  Calambac, 
i'ld  the  other  as  the  Garo  of  Malacca.  Ca- 
iinbac  appears,  as  far  as  hitherto  kno\vn,  to 
be  a  native  of  Cochin  China  onl}',  growing  on 
he  mountains  of  that  country  in  about  13°  of 
N'.  lat.    It  has  been  described  as  a  lofty  tree 
vith  erect  stem  and  branches,  long  lanceolate 
ihining   leaves,    and  terminal   bunches  of 
lowers.    The  other  kind,  Gai-o,  to  which  the 
lame  of   Eagle  Wood  is  more  frequently 
ipplied,  has  long  been  an  article  of  export 
i-om  Malacca  and  the  kingdom   of  Siam. 
specimens  of  the  tree  which  yield  this  were 
irst  obtamed  by  M.  Sonnerat  in  his  second 
oyage  to  India,  from  which  probably  have 
en  given  the  figure  and  description  by 
amai-ck.     The  fragrant  nature  of  genuine 
igila  or  eagle  wood  is  well  known,  and  that  it 
IS  from  very  early  periods  been  employed 
'th  by  the  natives  of  India  and  of  China  as 
ncense.    Mr.  Finlayson,  in  his  ^^sit  to  Siam, 
ays,  that  the  consumption  of  this  highly  odo- 
iferous  wood  is  very  considerable  in  Siam, 
u  that  the  greatest   part  is  exported  to 
iiina.    In  China  it  is  used  in  a  very  econo- 
iiical  manner.    The  wood  being  reduced  to  a 
'oe  powder,  and  mixed  with  a  gummy  sub - 
tance,  is  laid  over  a  small  shp  of  wood,  about 
lie  size  of  a  bullrush,  so  as  to  form  a  pretty 
nick  coating.    This  is  Hghted,  and  gives  out 
.  feeble  but  grateful  perfume.    Eagle  wood 
*as  burned  as  a  perfume  by  Napoleon  in  the 
— iperial  palace. 

EAE-TKUMPET.    We  may  refer  on  this 
lubject  to  Acoustics  and  Speaking  Tubes, 
-ider  which  latter  title  the  recent  remarkable 
(pHcations  of  gutta  percha  are  noticed. 
EARTHS.    The  old  chemists  imagined 
lat  all  material  substances  were  ultimately 
ssolveable  into  four  simple  bodies,  viz.,  air, 
'e,  water,  and  earth,  which  were  therefore 
.ed  the  four  elements.    It  is  now  univer- 
illy  admitted  that  the  bodies  called  earths 
re  compounds  of  oxygen  and  a  base,  and  in 
ict  they  are  mostly  metallic  oxides.  The 
'nncipal  earths  are  alumina,  harytes,  glucina, 
■  -nie,  magnesia,  silica,  stronlia,  ylLria,  zirconia. 
!  -  EARTHENWARE.  [Pottery.] 
1  EAST  INDIES.    This  immense  and  im- 
tortant  country  is  deeply  interesting  to  us  in 
•n  industnal  and  commercial  point  of  view 
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both  for  its  natural  riches,  and  for  the  influ- 
ence which  an  English  company  has  so  long 
exerted  in  that  quarter.  We  shall  touch  briefly 
on  both  these  chai-acteristics,  so  far  as  is  con- 
sistent with  the  scope  of  the  present  volume. 

The  East  Inches  are  usually  considered  to 
include  the  peninsula  of  Hindustan  Ijdng  to 
the  east  of  the  river  Indus,  and  thence  east- 
ward as  fax-  as  the  boundary  of  the  Chinese 
empire,  by  which  empire,  and  by  Tartary, 
India  is  also  bounded  on  the  north.  The 
East  Indies  mclude  also  the  islands  of  the 
Indian  Ocean  which  lie  between  Hindustan 
and  Aush-alia  as  far  north  as  the  Philippine 
Islands,  and  as  far  east  as  Papua,  but  without 
including  either  the  Philippines  or  Papua.  It 
is  not  in  so  wide  a  sense  that  the  term  is  used 
when  spealdng  of  the  operations  of  the  East 
India  Company;  but  in  truth  the  names 
India,  East  Indies,  British  India,  and  Hin- 
dustan, ai-e  all  vague  in  their  geographical 
limits. 

Our  power  in  those  regions  has  wholly 
risen  through  the  intermedium  of  the  East 
India  Company.    This  association— the  most 
remarkable  which  commerce  has  yet  known — 
was  first  formed  in  London  in  1599,  when  its 
capital,  amounting  to  30,O0OZ.,  was  divided 
into  101  shares.    In  1600  the  adventurers 
obtained  a  charter  from  the  crown,  under 
which  they  enjoyed  certain  privileges,  and 
were  formed  into  a  corporation  for  fifteen 
years,  with  the  title  of  '  The  Governor  and 
Company  of  Merchants  of  London  trading  to 
the  East  Indies.'    The  first  adventure  of  the 
association  was  commenced  in  1601 ;  and 
this,  as  weU  as  seven  or  eight  subsequent 
voyages,  yielded  a  commercial  profit  of  100  to 
200  per  cent.    The  charter  was  renewed  for 
an  indefinite  period  in  1609,  subject  to  disso- 
lution on  the  part  of  the  government  upon 
giving  three  years  notice  to  that  effect.  In 
1611  the  Company  obtained  permission  from 
the  Mogul  to  establish  factories  at  Surat,  Ah- 
medabad,  Cambaya,  and  Goga.    The  capital 
was  mcreased  by  a  new  fund  of  1,600,000/.  in 
1617.     The  functions  of  government  were 
first  exercised  by  the  Company  in  1621,  when 
authority  was  given  to  it  by  the  king  to  punish 
Its  servants  abroad  either  by  civil  or  by  martial 
law,  embracing  even  the  power  of  taking  life 
In  1632  a  third  fund  of  420,700/.  was  raised! 
Ihe  lung  encouraged  the  formation  of  a  rival 
company  in  1636,  but  the  rivals  coalesced  to 
torm  a. joint  company  in  1650. 

In  1052  the  Company  obtained  from  the 
Mogul,  through  the  influence  of  a  medical 
gentleman,  Mr.  Broughton,  the  grant  of  a 
licence  for  caiTying  on  an  unlimited  trade 
throughout  the  province  of  Bengal,  without 
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imyraent  of  duties.  An  increase  of  capital,  an 
extended  charter,  and  a  successful  attempt  to 
keep  down  a  new  rival  company,  marked  the 
next  ten  years.  Factories  were  established 
at  Bantam  in  1602,  Surat  in  1612,  Madi-as  in 
1639,  Bengal  in  1652,  and  Bombay  in  1668. 

The  first  occasion  on  which  the  Company 
was  brought  into  colUsion  with  any  of  the 
native  powers  of  India  occurred  in  1664,  when 
Sevajee,  the  founder  of  the  Mahratta  States, 
attacked  the  city  of  Surat.  The  aid  which 
the  Company's  servants  gave  on  this  occasion 
to  the  inhabitants  won  for  them  the  good 
will  of  the  Mogul ;  and  the  Company  gradu- 
ally obtained  increased  power,  both  from  the 
Mogul  and  from  ParUament.  In  1693  the 
Company  obtained  a  new  charter  by  gross 
bribery  of  the  highest  officers  of  state;  but 
the  House  of  Commons  refused  to  sanction 
it.  Another  new  company  was  formed  about 
the  same  time,  and  another  amalgamation 
took  place,  which  left  the  United  Company 
on  the  footing  which  it  maintained  from  1702 
till  1833.  The  capital  has  been  gradually 
increased  to  6,000,000«.,  on  which  dividends 
ai'e  paid. 

The  home  government  of  the  Company 
consists  of  the  Court  of  Proprietors,  the  Court 
of  Directors,  and  the  Board  of  Control,  be- 
tween whom  it  has  been  sometimes  difficult  to 
maintain  harmonious  relations.  The  act  of 
Queen  Anne  gave  the  Company  exclusive 
trading  powers  to  the  East,  which  lasted  with 
little  alteration  till  1813.  In  this  year  much 
of  the  trade  was  thrown  open  by  a  new  char- 
ter for  twenty  years :  that  with  China  being 
however  retained  as  a  monopoly.  In  1833 
another  renewal  for  aO  years  was  granted, 
which  took  away  from  the  Company  the  right 
of  trading  either  to  its  own  territories  or  the 
dominions  of  any  native  power  in  India  or  in 
China,  and  threw  the  whole  completely  open 
to  the  enterprise  of  individual  merchants. 
The  time  is  now  rapidly  approaching  when 
another  charter  will  be  applied  for,  and  its 
terms  canvassed. 

The  Company's  nominal  profits  in  the  18th 
century  were  very  high;  but  as  their  trade 
was  conducted  in  a  costly  way,  and  was  bur- 
dened with  military  charges,  it  yielded  little 
real  profit.  Private  traders  have  always  been 
able  to  outbid  the  Company,  when  allowed  to 
compete.  Thus,  in  the  20  years  from  1813  to 
1833,  the  value  of  goods  exported  by  the  pri- 
vate trad©  increased  from  about  1,000,000/. 
sterUng  to  .3,979,972/.,  while  the  Company's 
trade  fell  from  826,558/.  to  149,193/.  The 
impossibility,  as  thus  shewn,  of  the  Com- 
pany's entering  into  competition  with  private 
merchants  had  a  powerful  influence  with  poi-- 


liaraent;  and  in  the  chai-ter  of  1833  the  Com- 
pany was  confined  altogether  to  the  territorial 
and  political  management  of  its  vast  empire. 
The  dividend  guaranteed  by  the  act  of  1833  is 
650,000/.,  being  lOi  per  cent,  on  a  nomuial 
capital  of  6,000,000/.  The  dividends  are 
chargeable  on  the  revenues  of  India,  and  arc 
redeemable  by  parliament  after  1847. 

The  following  table  is  given,  in  the  defi- 
ciency of  official  returns,  merely  as  an  approxi- 
mation, in  order  to  afford  such  a  general  view 
as  may  be  useful,  though  not  accurate,  of  the 
areas  and  population  of  the  territories  of  Hin- 
dustan • — 


British  Possessions. 

Bengal  Presidency  . . 
North  West  Provinces 
Madras  Presidency. . 
Bombay  Presidency 

Sinde  

Lahore  


Dependent  States, 

Hydrabad  

Berar,  or  Nagpoor  . 

Mysore  

Gwalior  and  Malwa. 

Giijerat  

Oude  

Balwulpoor  

Cashmere  States  . . . 
Silch  Hill  States  . . . 
Bundelcund  States  . 

Rewah   

Bhopal  

Indore   

Dhar  

S  attar  a  

Colapoor  

Sawunt  Warree  . . . 

Bhurtpoor   

Travancore   

Cochin  

Sikim   

Bikaneer   

Jessulmeer  . . . 

Joudpoor  

Jypoor   

Oodipoor  

Cutch   

Sirohi   

Kotah  

Boodee   

Dholpooi',  <i;c. . 


Sq.  Miles. 

Inhabitants. 

220,000 

4:/,UUU,UUU 

iOl),UUO 

i4U,0UU 

1 A  nnn  nnn 

<U,UUU 

7  f^nn  nnn 

/U,UUU 

1  Knn  nnn 

OU,UUU 

Q  nnn  nnn 

oou,uuu 

QQ  nnn  nnn 

y  .),uuu 

Q  nnn  nnn 

finn 

2,200,000 

OT  onr\ 

3,500,000 

o  i  c\r\r\ 

oi,UUU 

4,000,000 

2,000,000 

20,000 

4,0000,00 

500,000 

on  nnn 

1,000,000 

on  nnn 

1,000,000 

8,000 

1,000,000 

7,000 

600,000 

6,000 

500,000 

8,000 

600,000 

500 

30,000 

8,000 

1,000,000 

3,000 

600,000 

1,000 

30,000 

2,000 

500,000 

5,000 

600,000 

1,500 

200,000 

2,000 

140,000 

14,000 

9,000 

25,000 

14,000 

10,000 
7,000 

y  12,000,000 

3,000 

4,000 

2,000j 

2,000; 

600,000'i 

48,000,000 
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Sq.  Miles. 

Inhabitants. 

Independent  States. 

45,000 

1,500,000 

25,000 

500,000 

Total. 

70,000 

2,000,000 

British  Possessions . . 

600,000 

90,000,000 

Dependent  States   . . 

500,000 

48,000,000 

Independent  States . . 

70,000 

2,000,000 

1,170,000 

140,000,000 

Such  is  the  immense  territory  whch  is 
vaguely  known  to  us  as  the  East  Indies.  Com- 
merce between  India  and  the  western  nations 
of  Asia  appears  to  have  been  carried  on  from 
the  eai-liest  historical  times.  The  spicery, 
which  the  company  of  Ishmaelites  mentioned 
in  Genesis  were  carrying  into  Egypt,  must  in 
all  probability  have  been  the  produce  of 
India;  and  in  the  30th  chapter  of  Exodus, 
where  an  enumeration  is  made  of  vai'ious 
spices  and  perfumes,  cinnamon  and  cassia 
are  expressly  mentioned,  which  must  have 
come  from  India  or  the  islands  in  the  Indian 
Archipelago.  This  trade  appeal's  to  have  been 
carried  on  by  means  of  the  Arabs.  Indian 
articles  were  also  brought  from  the  Persian 
Gulf  to  Phoenicia,  and  Eiu-ope  was  thus  sup- 
plied with  the  produce  of  India. 

The  produce  of  India  was  also  imported 
into  Greece  by  the  Phcsnicians  in  very  early 
times.    Many  of  the  Greek  names  of  the 
Indian  articles  are  evidently  derived  from  the 
Sanskrit.  The  western  nations  of  Asia  appear 
to  have  had  no  connection  with  India,  except 
in  the  way  of  commerce,  till  the  time  of 
Darius  Hystaspes.    The  expedition  of  Alex- 
ander into  India  first  gave  the  Greeks  a  cor- 
rect idea  of  the  western  parts  of  India,  and 
paved  the  way  for  a  further   extension  of 
Indian  commerce.    After  the  foundation  of 
Alexandria  in  Egypt,  the  Indian  trade  was 
almost  entirely  carried  on  by  the  merchants 
of  that  city.    We  may  form  some  idea  of  the 
magnitude  of  the  Indian  trade  under  the  em- 
perors by  the  account  of  Pliny,  who  informs 
us  that  the  Roman  world  was  drained  every 
year  of  at  least  fifty  milUons  of  sesterces  (up- 
wards of  400,000/.)  for  the  purchase  of  Indian 
commodities.    The  articles  imported  by  the 
Alexandrian  merchants  were  chiefly  precious 
stones,  spices  and  perfumes,  and  silk.  Alex- 
andria suppUed  the  nations  of  Europe  with 
Indian  articles  till  the  discovery  of  the  pas- 
sage round  the  Cape  of  Good  Hope  by  Vasco 
de  Gama  in  1493.    But  the  western  nations 
of  Asia  were  principally  supplied  by  the  mer 
chants  of  Basra,  which  was  founded  by  the 


caliph  Omar,  near  the  mouth  of  the  Euphrates, 
and  soon  became  one  of  the  most  flourishing 
commercial  cities  in  the  East.  In  addition  to 
this,  a  land  trade,  conducted  by  means  of  cara- 
vans which  passed  through  the  central  coun- 
tries of  Asia,  existed  from  very  early  times 
between  India  and  the  western  nations  of 
Asia. 

The  modern  commerce  of  India  has  taken 
many  fresh  directions.  Neai-ly  aU  that  depends 
on  the  East  India  Company  is  transacted  at 
the  three  ports  of  Calcutta,  Madi-as,  and  Bom- 
bay. The  native  merchants  in  the  north 
west  of  India  carry  on  a  large  inland  trade  to 
Persia,  Bokhara,  Siberia,  and  other  Asiatic 
countries.  In  respect  to  Great  Britain,  the 
exports  of  British  manufactures  to  India  in 
1849  amounted  in  value  to  nearly  7,000,000/. 
In  respect  to  the  imports  from  India  into 
Great  Britain  in  1848,  the  following  mil  give 
an  idea  of  the  principal  commodities  and 
quantities : — • 


Cassia 

40,000  lbs. 

Cloves 

60,000  lbs. 

Coffee 

..   33,000,000  lbs. 

Indian  cottons 

120,000  pieces 

Gums 

30,000  cwts. 

Hemp 

260,000  cwts. 

Hides 

70,000  cwts. 

Indigo 

60,000  cwts. 

Mace 

40,000  lbs. 

Senna 

800,000  lbs. 

SiUc 

800,000  lbs. 

Silk  goods  , . 

300,000  pieces 

Skins  and  Furs 

60,000 

Eum 

900,000  gallons. 

Sugar 

. .     1,400,000  cwts. 

Cotton  hag  hitherto  been  exported  from 
India  only  in  small  quantity ;  but  strenuous 
exertions  are  now  being  made  to  extend  the 
culture.  The  other  chief  products  are  noticed 
in  the  above  list.  Other  commercial  and  in- 
dustrial details  will  be  found  under  the  names 
of  the  chief  countries  and  cities,  such  as  Ben- 
gal, Bombay,  Calcutta,  Delhi,  &c. 

Ceylon,  although  close  to  India,  does  not 
belong  to  the  Company.  That  tenitory  is 
about  to  take  up  a  worthy  position  at  the 
approaching  exhibition  [Ceylon]  ;  but  in 
India  the  preparations  do  not  seem  to  have 
been  on  so  complete  and  well-organised  a 
scale.  There  will  however  be  many  indi- 
vidual specimens  of  great  interest.  For  exam- 
ple, the  Maharajah  Goolab  Singh  has  arranged 
to  send  a  magnificent  collection  of  shawls 
from  Cashmere,  to  the  Groat  Exhibition. 
They  are  said  to  be  worth  nearly  100,000 
rupees  (10,000/.),  and  to  be  of  the  most  ex- 
quisite kind.  Various  other  articles  have  been 
forwarded  to  Bombay  from  Lahore  and  its 
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principal  towns  ;  including  papier  machfe  arti- 
cles (which  it  Avill  be  interesting  to  compare 
with  those  now  made  at  Birmingham),  a  car- 
pet of  large  dimensions,  a  gold-inlaid  suit  of 
armour,  cotton  and  sillc  manufactm-es,  fire- 
arms, agricultural  implements,  and  other 
articles. 

EBONY  is  well  known  as  a  hard  black- 
coloured  wood,  brought  from  tropical  regions. 
Erom  its  hardness,  durability,  susceptibility 
of  a  fine  polish,  and  colour,  (which  has  almost 
become  another  name  for  blackness,)  ebony 
has  always  been  in  high  estimation,  and  in 
the  present  day  is  much  used  for  ihosaic 
work  and  ornamental  inlayings,  though 
cheaper  woods  dyed  black  are  frequently  sub- 
stituted. Several  trees  yield  this  kind  of 
wood,  but  all  belong  td  the  genus  t)iospyms. 
The  species  are  folmd  chiefly  in  the  tropical 
parts  both  of  Asia  and  America,  as  in  the 
Malayan  archipelago  and  peninsula,  and  in 
almost  every  part  of  India. 

The  species  called  Diospyrus  ehenUS,  the 
true  ebony,  and  that  which  is  considered  to 
be  of  the  best  quality,  is  a  large  tree,  a  native 
of  the  Mam-itius,  Ceylon,  and  Madagascar. 
Large  quantities  of  the  ebony  of  this  species 
have  been  sometimes  imported  into  Em'ope. 

One  of  the  most  remarkable  productions  in 
which  ebony  takes  a  part,  is  perhaps  the 
ebony  and  satinwood  bridge  in  Ceylon.  It  is 
at  Paradina,  about  five  miles  from  Kandy, 
and  forms  part  of  the  coach  road  from  Kandy 
to  Colombo.  It  consists  of  a  single  ai-ch, 
resting  on  stone  abutments.  The  timbers  are 
all  hght  and  simple  in  foi-m ;  and  it  afi"ords  a 
proof  of  the  abundance  and  cheapness  of 
these  kinds  of  wood  in  Ceylon,  that  ebony 
and  satinwood  should  be  employed  for  such  a 
pui-pose. 

ECUADOE.  This  South  American  re- 
public has  a  sou  and  climate  which  yields 
sweet  potatoes,  mandioca,  yams,  bananas,  rice, 
Indian  corn,  sugar,  cocoa,  cotton,  tobacco, 
fruits,  and  numerous  other  plants  and  roots. 
Sheep  and  cattle  axe  reared  in  great  numbers  ; 
horses,  asses,  and  mules  to  a  smaller  extent. 
Gold,  silver,  lead,  and  quicksilver  mines  ai-e 
worked,  but  not  so  largely  as  in  other  pili-ts 
of  South  America. 

The  traffic  between  England  and  Ecuador 
is  not  considerable,  owing  mainly  to  the  cir- 
curnstance  that  Guayaquil,  the  only  port, 
is  on  the  Pacific  shore,  and  therefore  not 
to  be  reached  without  a  voyage  round  Capo 
Horn.  In  1848  the  total  value  of  oiu-  exports 
to  Ecuador  amounted  only  to  about  6000/. 
Cocoa  is  the  commodity  with  which  Ecuador 
supplies  US  in  largest  quantity,  the  import  in 
1848  amounting  to  more  than  1,100,000  lbs. 


EDDYSTONE  LIGHTHOUSE.  [Light- 
houses.] 

EDINBUEGH.  Important  and  interesting 
as  the  Scottish  metropohs  may  be  in  many 
pai'ticulai's,  it  is  not  in  respect  to  manufac- 
tm'es  or  commerce  that  it  appeals  to  oiu*  no- 
tice. Its  maritime  commerce  is  all  conducted 
at  Leith ;  while  its  manufactures  of  paper, 
types,  and  other  commodities,  are  of  the  mis- 
cellaneous kind  which  belong  to  a  large  me- 
tropolitan city,  rather  than  partaking  of  any 
one  distinctive  character.  The  same  may  be 
said  of  Dublin,  except  that  Dublin  has  no 
such  great  rivd  to  its  industry  as  Edinburgh 
has  in  Glasgow. 

It  is  in  the  aid  which  the  educational  and 
hterary  talent  of  Edinburgh  affords  towai-ds 
the  study  of  all  sciences,  and  their  application 
to  the  arts,  that  we  are  to  look  for  the  chief 
link  which  connects  Edinburgh  with  the  in- 
dustry of  the  age.  The  Scottish  Society  of 
Arts,  among  other  institutions,  has  rendered 
valuable  aid  in  this  direction. 

The  county  to  wliich  Edinbm-gli  belongs 
has  a  few  industrial  towns.  Dalkeith  contains 
a  large  iron-foundry,  a  gas-work,  and  there 
are  manufactm-es  of  felt  and  beaver  hats, 
straw  hats,  and  woollen  Stufis.  At  Mussel- 
bm-gh,  besides  a  small  coasting-trade,  there 
are  manufactm-es  of  sail-cloth  and  hair-cloth  ; 
and  there  are  coal  mines  in  the  neighbom-- 
hood.  Leith  claims  a  word  of  notice  elsewhere. 
[Leith.] 

The  number  of  parties  who  have  come  for- 
ward at  Edinbm-gh  as  exliibitoi-s  at  the  Great 
Industrial  Exhibition  amounts  to  163.  Of 
these,  14  vnH  be  in  the  section  for  raw  mate- 
rials and  produce,  68  in  the  section  for  ma- 
chinery, 62  in  the  section  for  manufactures, 
and  19  in  the  section  for  scixlpture,  models, 
and  the  plastic  art.  The  entire  space  which 
will  be  reqitired  extends  to  10,143  square  feet, 
of  which  3,558  is  floor  space,  1,939  table 
space,  4,646  waU  space.  The  articles  that 
are  proposed  to  be  exliibited  are  very  miscel- 
laneous. 

EFFEEVESCENCE  is  the  rapid  disen- 
gagement of  a  gas,  which  takes  place  in  a 
liquid  in  consequence  of  chemical  action  aild 
decomposition. 

EFFLOEESCENCE  is  the  property  by 
which  certain  salts  containing  water  of  crj'S- 
tallization  lose  it,  and  become  opaque  by  ex- 
posure to  the  ail". 

EGG  TEADE.  The  egg  trade  is  now  one 
of  great  magnitude.  What  the  number  of 
English  eggs  produced  and  eaten  may  be,  it 
is  impossible  even  to  guess  ;  for  there  are  ho 
returns  which  can  apply  to  this  subject ;  but 
of  foreign  eggs  we  find  that  there  have  been 
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imported  the  follbmng  quantities  in  four 
recent  years : — 

1847  ..    ..  77,485,487 

1848  ..    ..  88,012,585 

1849  ..  97,903,151 

1850  ..    ..  105,761,995 
These  are  principally  obtained  from  France. 

Eggs  are  largely  employed  in  the  leather 
manufacture,  in  the  preparation  of  Idd  skins 
into  leather  for  gloves  and  shoes.  In  one 
process  of  the  manufacture,  yolk  of  egg  is 
mixed  with  alum,  salt,  and  flour  in  a  barrel, 
and  the  skins  are  agitated  with  this  mixture 
for  some  time.  Much  of  the  softness  of  good 
Idd  leather  is  due  to  this  use  of  egg-yolk. 
There  is  one  leather-factory  in  Bermondsey 
where  60,000  to  80,000  eggs  are  used  for  this 
purpose  every  year ;  they  are  imported  from 
France  in  the  spring,  and  are  kept  good 
throughout  the  year  in  hme-water. 

EGYPT.  This  remarkable  country  is  pos- 
sessed of  very  Uttle  mineral  treasure.  It  de- 
pends more  upon  the  alluvial  subsoil  left  by 
the  Nile  than  upon  the  metal  and  stone  found 
in  the  rocks.  On  the  west  of  the  Nile  how- 
ever, above  the  Delta,  the  mountain  range 
which  bounds  the  valley  contains  limestone, 
sandstone,  slate,  and  quartz  ;  while  the  east- 
em  range  contains  the  famous  granite  quar- 
ries whicli  furnished  material  for  the  great 
works  of  the  ancient  Egyptians.  In  the 
mountainous  region  between  the  Nile  and  the 
Eed  Sea  are  found  mines  of  various  metals, 
and  quarries  of  porphyry  and  other  valuable 
stone. 

The  agriculture  of  Egypt  depends  on  the 
annual  inundation  of  tlie  Nile.  This  inunda- 
tion, occasioned  by  the  periodical  rains  of 
Central  Africa,  begins  in  June  about  the  sum- 
mer solstice,  and  it  continues  to  increase  till 
September,  overflowing  the  lowlands  along  its 
course.  The  Delta,  or  Lower  Egypt,  then 
looks  like  an  immense  marsh,  interspersed 
with  numerous  islands,  with  villages,  towns, 
and  plantations  of  trees  just  above  the  water. 
The  inundations,  having  remained  stationary 
for  a  few  days,  begin  to  subside,  and  about  the 
end  of  November  most  of  the  fields  are  left 
dry,  and  covered  with  a  fresh  layer  of  rich 
brown  slime:  this  is  the  time  when  the  lands 
are  put  vmder  culture.  From  thence  till  the 
next  inundation,  the  Delta  goes  through  the 
alternatives  of  a  delightful  spring  and  afiercely 
hot  Slimmer. 

The  agricultural  produce  of  Egypt  consists 
of  the  following  wnter  plants,  which  arc  sown 
When  the  inundation  has  ceased,  and  reaped 
in  three  or  four  months  after :  wheat,  barley, 
beans,  peas,  lentils,  vetches,  lupins,  clover, 
flax,  coleseed,  lettuce,  hemp,  cummin,  cori- 


titider,  poppy,  tobacco,  water  melons,  and 
cucumbers ;  and  of  the  following  suinmer 
plants,  which  are  raised  by  artificial  irrigation 
by  means  of  water -wheels  and  other  machinery : 
doorah,  Indian  corn,  onions,  millet,-  heunch, 
sugar-cane,  6otton,  coS'ee,  indigo,  madder. 
Eice  and  numerous  fruits  are  also  cultivated. 
Mehemet  All  pensioned  ofi"  the  landed  pro- 
prietors, and  seized  the  land  himself ;  so  that 
the  poor  fellah  farmers  becaine  his  immediate 
tenants,  and  a  -^Wetched  life  they  sieern  to  have 
led. 

Ini  regard  to  constructi'<'e  and  iriechanical 
arts,  Egypt  is  more  distinguished  for  its 
ancient  than  its  modern  works.  The  tvondrous 
pyramids,  the  temples,  the  statues,  the  obe- 
lisks, the  sphinxes,  are  among  the  moSt 
striking  antiquities  of  any  naition.  In  respect 
to  modern  industry',  Mehemet  Ali  sti'ove  zeal- 
ously to  estabUsh  thfe  cotton  manufacture  and 
other  branches  of  industry  in  Egypt ;  and  tb 
a  certain  extent  he  succeeded. 

Of  the  towns  of  Egypt,  there  are  only  fotii" 
of  commercial  importance.  Alexandria  has 
been  already  briefly  noticed  [Alexandria]. 
Cairo  or  Kahira  carries  on  a  number  of  ma- 
nufactures coimected  ivith  the  wants  of  a  large 
metropolis ;  but  aS  it  is  not  a  sea-port  town, 
and  is  distant  a  mile  from  the  Nile,  it  has  no 
shipping.  Rosetia  and  Damietla  are  Sea-ports, 
having  considerable  trade. 

Engineers  are  now,  and  have  long  been, 
impressed  with  the  desirabiUty  of  establishing 
some  better  mode  of  communication  between 
the  Mediterranean  and  the  Eed  Sea,  across 
Egypt.  The  India  mail,  after  being  landed 
at  Alexandria,  has  to  be  navigated  up  the 
Mahmoudieh  Canal  to  Boulak,  then  carried 
one  mile  to  Cairo,  and  then  transferred  across 
the  desert  to  Suez.  A  ship  canal  a,cross  the 
isthmus,  from  Pelusium  to  Suez,  is  one  of 
the  schemes  under  discussion.  Mr.  Eoberfc 
Stephenson,  the  eminent  engineer,  has  lately 
been  to  Egypt.  A  recent  correspondent  at 
Alexandria  of  one  of  the  London  journals 
says,  'Pie  (Mr.  Stephenson)  seems  impressed 
with  the  ad-yantages  Egypt  and  the  trade  with 
our  Indian  and  Eastern  possessions  would 
derive  from  the  estabUshment  of  railway  com- 
munication between  the  two  great  trading 
cities  of  Aloxandi-ia  and  Cairo.  The  cumbrous 
navigation  of  the  NUe  at  the  best  seasbns,  and 
impracticability  at  others,  for  laden  boats, 
render  tho  advantage  of  such  a  highway  so 
palpable,  that  men  of  less  discernment  have 
been  recently  agitating  the  question,  and 
urging  it  on  the  viceroy's  attention.  Produce 
of  the  value  of  15,000,000  of  piastres  is  an- 
nually brought  down  the  river  in  native  craft, 
subject  to  the  delays  of  navigation,  the  danger 
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and  neglect  of  those  charged  with  it,  and  the 
uncertainty  of  arrival  to  meet  the  engage- 
ments or  the  wants  of  the  trader." 

The  exports  and  imports  at  Alexandria  in 
1849  amounted  to, 

Exports  ^  1 ,601,000 

Imports   1,474,000 

The  export  of  cotton  in  that  year  was  183,878 
hales,  valued  at  515,000^.  The  corn  ex- 
ported was  of  the  value  of  460,000^.  of  which 
Great  Britain  took  325,000/.  worth.  The 
total  exports  to  Great  Britain  were  808,000/. ; 
and  the  imports  thence  were  607,000/.  There 
were  3200  ships  sailed  and  arrived  during  the 
year,  of  which  708  were  English.  The  chief 
articles  of  export,  besides  corn  and  cotton, 
consist  of  gums,  incense,  ivory,  senna,  coffee, 
tamarinds,  rice,flax,  flax-seed,  sesame,  mother- 
of-pearl,  tobacco.  Those  of  import  consist 
of  cotton,  woollen,  hardware,  silk  and  glass 
manufactures,  machineiy,  drugs,  spices,  sugar, 
oil,  candles,  soap,  tar,  timber,  -svines,  cordage, 
&c. 

The  trade  formerly  carried  on  through 
Egypt  from  the  Red  Sea  is  now  quite  incon- 
siderable. The  imposition  of  heavy  transit 
duties,  and  the  monopoly  of  certain  articles 
by  the  government,  have  given  a  new  direc- 
tion to  it,  and  created  markets  elsewhere. 

EIDO GRAPH,  is  an  instrument  invented 
in  the  year  1821,  by  the  late  Professor  Wallace 
of  Edinburgh.  It  is  a  species  of  pantograph, 
and,  hke  the  latter,  it  is  used  for  the  purpose 
of  copying  plans  or  other  dramngs  on  the 
same  or  on  different  scales. 

EIDER  DOWN.  This  beautiful  substance 
is  obtained  from  one  species  of  the  duck, 
called  the  eider  duck,  found  extensively  in  the 
icy  seas  of  the  north.  There  are  two  kinds  of 
eider  down,  the  live  and  the  dead.  The  live  down 
consists  of  the  exquisitely  light  feathers  which 
the  duck  strips  off  from  herself  to  keep  her 
progeny  warm  in  the  eggs.  Its  Hghtness  and 
elasticity  are  such  that  two  or  three  pounds  of 
it,  squeezed  into  a  ball  which  may  be  held  in 
the  liand,  will  swell  out  to  such  an  extent  as 
to  fill  a  case  large  enough  for  the  foot-covering 
of  a  bed.  The  quantity  of  down  afforded  by 
one  duck  during  the  whole  period  of  laying  is 
about  a  pound.  The  do>vn-gatherers  are 
obliged  to  be  cautious  not  to  carry  their  some- 
what cruel  robbery  too  far,  or  the  ducks  Avill 
not  again  return  to  the  same  spot.  Any  dis 
trict  in  which  the  eider  duck  is  willing  to 
locate  itself  is  regarded  as  a  valuable  property 
in  Norway  and  Iceland,  and  the  landowners 
do  their  best  to  encourage  the  location.  The 
dead  down  is  that  which  is  taken  from  the 
dead  duck  ;  it  is  inferior  to  the  live  do>vn. 

ELASTICITY.   When  the  foi-m  of  a  body 


is  affected  by  the  pressure  of  another  extra- 
neous to  it,  the  reacting  force  by  which  it  sus- 
tains or  tends  to  remove  that  pressure  is  its 
elasticity.  Amongst  bodies  whose  elasticity 
is  very  apparent,  we  may  enumerate  glass, 
ivory,  caoutchouc,  gutta  percha,  sponges,  and 
fibrous  substances,  as  beams,  muscles,  and 
artificial  webs,  some  gums,  steel,  and  aU  the 
gases  and  vapours.  In  gases  and  vapours  its 
effects  may  be  produced  to  any  extent,  but 
they  ore  limited  in  solids  by  their  softness  and 
facility  of  fusion,  as  in  wax,  lead,  (fee;  by 
their  absorption  of  moisture,  as  in  clay, 
feathers,  catgut,  straw ;  or  by  their  friability, 
as  in  glass,  dry  resins,  and  copper  or  iron 
wliich  have  been  exposed  to  a  stream  of  am- 
moniacal  gas. 

The  elastic  force  of  steam  is  found  to  in- 
crease nearly  in  a  geometrical  progression 
when  the  temperature  is  increased  in  an  arith- 
metical progression;  from  which  property 
steam  has  now  become  a  great  mechanical 
agent. 

ELATERIN,  avegetable  principle  extracted 
from  the  wild  cucumber  {Momordicaelaterium). 
Elaterin  has  a  bitter  and  somewhat  styptic 
taste.  It  is  insoluble  in  water,  and  in  diluted 
and  alkaline  solutions.  It  melts  at  a  few 
degrees  above  212°,  and  at  a  higher  tempera- 
ture it  is  volatihsed  in  vei7  acrid  white  vapours. 
It  is  a  powerful  medicinal  agent. 

ELBERFELD  is  a  large  manufacturing 
town  in  Rhenish  Prussia,  The  waters  of  Qie 
Wupper  river  are  said  to  possess  most  valuable 
bleaching  properties,  and  to  this  circimistance 
Elberfeld  is  indebted  for  its  origin  and  pros- 
perity. The  town  is  the  seat  of  an  extensive 
cotton  and  sUk  manufacture,  but  is  more  im- 
portant still  for  its  dyeuig,  printing,  and 
bleaching  establishments.  The  cotton  printers 
and  silk-dyers  consume  a  large  quantity  of 
piece-goods  that  are  woven  by  hand  in  the 
surrounding  districts;  their  patterns,  which 
are  very  superior,  ai-e  designed  on  the  pre- 
mises of  the  large  printers,  who  keep  French 
artists  at  high  salaries  in  their  employ. 
Merinos  and  fancy  woollen  goods  are  also 
manufactiu-ed  here.  The  town  has  about  70 
dyeing  establishments,  10  bleaching-grounds, 
6  cotton-spinning  factories,  1  large  woollen 
mill,  with  machine-makers,  and  colour-works ; 
it  has  also  block-pattern  cutting,  printing,  en - 
granng,  and  lithographic  printing  establish- 
ments. Tapes  and  ribands  are  an  important 
article  of  manufacture,  with  which  this  town 
and  Barmen  (which  touches  Elberfeld  on  the 
north  extremity)  supply  all  Germany.  The 
colour  called  Turkey  red  is  produced  in  Elber- 
feld more  cheaply  and  of  better  hue  than  m 
any  other  place  of  Europe. 
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Elberfeld  Avill  supply  a  notable  part  of  the 
Prussian  contribution  to  the  Industrial  Ex- 
hibition. 

ELBEUF,  a  lai-ge  manufactiu'ing  town  in 
France,  has  had  many  extensive  factories 
built  within  the  last  few  years.  It  has  a  conseil 
des  prud'hommes,  or  council  of  experienced 
men,  for  the  settlement  of  questions  between 
manufacturers  and  their  workmen.  The  fac- 
tories of  the  town  and  neighbom-hood,  which 
exceed  200  in  number,  and  are  mostly  worked 
by  steam  power,  produce  a  great  quantity  of 
woollen  cloths ;  the  descriptions  are  various, 
and  include  double-milled  and  waterproof 
cloths,  .-iephyi-s,  and  fancy  cloths  of  all  colom-s. 
From  60,000  to  70,000  pieces  of  60  yards  each, 
at  from  10  to  20  francs  a  yard,  are  produced 
annually.  The  cloth  is  pm-chased  of  the  ma- 
nufacturers by  large  commission  houses,  of 
which  there  are  about  70  in  the  town,  and  by 
them  it  is  sent  to  various  parts  of  France. 
This  town  is  also  celebrated  for  the  manufac- 
ture of  bilUard-table  cloth  and  flannel.  It 
contains  several  dye-houses,  fulUng-mills,  and 
large  wool-stores,  besides  estabhshments  for 
washing  wool,  which  he  along  the  Seine  and 
the  Puchot,  a  small  winding  stream  that  tra- 
verses the  town. 

ELECTRIC  LIGHT.  Among  the  nume- 
rous practical  applications  of  electric  power, 
not  the  least  curious  is  that  of  maintaining  a 
steady  hght  for  pubhc  streets.  The  scheme 
has  not  yet  assumed  a  fully  satisfactory  posi- 
tion ;  but  it  is  not  improbable  that  it  may  do 
so  ere  long. 

In  1846  Messrs.  Greener  and  Staite  patented 
the  electric  light,  asi  a  means  of  illuminating 
pubUc  thoroughfares  and  buildings.  The 
plan  described  by  the  patentees  involves  the 
use  of  small  lumps  of  pure  carbon,  enclosed 
in  air-tight  vessels,  and  rendered  luminous 
by  currents  of  galvanic  electricity ;  pieces  of 
platinum  are  also  mentioned  as  being  fitting 
substitutes  for  the  curbon.    The  idea  was  not 
new ;  but  the  patentees  claimed  to  have  placed 
it  in  a  more  practical  form  than  it  had  before 
assumed.    During  tlie  year  1847  Mr.  Staite 
exhibited  his  electric  light  in  many  parts 
of  the  country ;  and  in  a  lecture  on  the  sub- 
:  ject  at  Newcastle,  he  gave  the  following  sta- 
'  tistical  estimate  of  itsi  capabihties :— '  With  a 
battery  consisting  of  <t0  small  cells  in  series, 
'  the  light  was  equal  to  380  tallow  candles,  .300 
'        candles,  or  64  cubic  feet  of  gas  :  this  being 
etteoted  by  the  consumption  of  little  more 
than  J  of  a  lb.  of  zinc  per  hour.    The  relative 
cost  wag  by  the  electri.3  light  Id.,  gas  Qd.  or  8rf., 
tallow  candles  7.s.  (\d.,  and  wax  candles  12s.  M. 
per  hour.'   We  may  riomark  however  that  this 
^  modo  of  comnarison  \%  .  open  to  many  fallacies. 

TOL.  I, 


In  1848  the  electric  hght  was  exhibited 
very  frequently  in  different  parts  of  London. 
The  general  arrangement  is  as  follows  : — Two 
small  cyhnders  of  carbon  are  placed  with  their 
ends  nearly  in  contact,  being  distant  apart 
some  fraction  of  an  inch,  which  is  made  to 
depend  for  its  amount  on  the  size  and  pm*- 
pose  of  the  apparatus.  A  train  of  wheels  is 
attached  to  the  machine  to  keep  these  carbon- 
points  always  at  the  same  distance  apart 
during  their  slow  combustion.  There  are 
also  the  galvanic  apparatus  and  the  wires ; 
and  the  principle  of  action  depends  on  the 
fact  that  the  galvanic  circuit  is  not  completed 
unless  the  fluid  can  traverse  the  small  dis- 
tance from  one  piece  of  carbon  to  the  other : 
the  resistance  which  the  carbon  ofiers  to  the 
transit  occasions  the  evolution  of  a  most  in- 
tense light.  The  mechanism  by  which  the 
points  are  kept  at  such  a  distance  as  to  give 
continuous  instead  of  an  intermitting  hght,  is 
very  ingenious,  and  such  as  had  not  previously 
been  apphed. 

In  the  same  year  an  electi-ic  light  of  some- 
what similar  character,  but  differing  in  many 
working  details,  was  introduced  at  Paris,  and 
was  afterwards  exhibited  also  in  London,  by 
MM.  Achereauand  Fourcault.  Dmingl849,in 
a  lecture  by  Mr.  Grove  at  the  Eoyal  Institu- 
tion, and  at  the  meeting  of  the  British  Asso- 
ciation in  Birmingham,  as  well  as  in  scientific 
and  practical  papers  in  the  pubhc  journals, 
the  merits  and  demerits  of  the  electric  light 
were  discussed  at  considerable  length. 

In  Mr.  Allman's  electric  hght,  brought 
under  public  notice  in  1850,  the  mechanism 
differs  from  that  of  the  older  form  in  main- 
taining the  carbon  points  always  at  a  proper  dis- 
tance apart.  When  more  of  the  electric  fluid  is 
passing  than  is  necessary  to  maintain  the  re- 
quired intensity  of  light,  the  mechanism  so 
adjusts  itself  as  to  bring  the  carbon  points 
farther  apart ;  whereas,  when  the  electric  fo{  oe 
is  below  its  proper  limit,  the  points  approach 
more  closely.  The  apparatus  possesses  there- 
fore something  of  the  self-governing  or  self- 
adjusting  power  which  is  so  admirably  exem- 
plified in  modern  steam-engines.  There  are 
many  circumstances  which  seem  to  indicate 
that  we  are  not  far  removed  from  the  period 
when  light  produced  by  electric  agency  will 
be  rendered  practically  available  in  manufac- 
tures and  the  arts  of  life. 

ELECTRIC  TELEGRAPH.  The  marvels 
of  this  admirable  contrivance  will  be  better 
appreciated  if  viewed  in  connection  with  tele- 
graphic agency  in  general.  [Telegrapu.] 

ELECTRO-METALLURGY.  In  this  beau- 
tiful modern  department  of  manufacture, 
articles  in  gold,  silver,  and  other  metals  are 
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made  cMefly  by  galvanic  agency.  When  a 
galvanic  current  is  passing  through  a  solution 
of  metalJic  salt,  it  separates  the  metal  from 
the  other  chemical  elements,  and  precipitates 
it  in  a  fine  layer,  which  sohdifies  into  a  film 
or  sheet.  When  an  ornament  of  white  metal 
is  to  be  coated  with  silver  by  this  means,  the 
metal  foundation,  properly  prepared,  is  dipped 
into  a  chemical  solution  of  silver,  and  a  gal- 
vanic current  is  passed  through  it.  The  result 
of  this  action  is,  that  the  solution  is  decom- 
posed, and  a  fine  fihn  of  metalhc  silver  be- 
comes deposited  on  the  surface  of  the  article 
suspended  in  the  liquid  ;  the  thickness  of  the 
deposited  layer  being  determined  conjointly 
by  the  duration  of  the  immersion,  the  strength 
of  the  solution,  and  the  strength  of  the  cur- 
rent. In  the  progress  of  the  operation  the 
solution  becomes  exhausted  of  its  silver ;  and, 
to  keep  up  the  supply,  plates  of  pure  silver 
are  suspended  in  it;  the  silver  dissolves  in 
the  liquid  as  rapidly  as  the  deposition  on  the 
articles  takes  place,  atom  for  atom.  If  the 
article — whether  a  piece  of  table-plate,  a 
button,  or  a  trinket,  is  to  be  coated  with  gold 
instead  of  silver,  a  process  generally  similar 
to  the  above  is  followed ;  the  nature  of  the 
solution  being  the  chief  point  of  difference. 

Articles  of  soHd  metal  ai'e  sometimes  wholly 
made  in  a  similar  way.  A  wax  model,  exactly 
representing  the  article  to  be  made,  after 
being  properly  prepared,  is  suspended  in  a 
tank  containing  a  chemical  solution  of  copper. 
Galvanic  agency  is  then  resorted  to,  to  de- 
posit a  layer  of  copper  on  the  surface  of  the 
model,  and  this  layer  is  made  of  such  a 
thickness  that  when  the  waxen  model  is 
melted  from  within  it,  the  copper  may  be  able 
to  retain  its  shape  unsupported.  The  inside 
of  the  copper  shell  represents  a  mould  of  the 
outside  of  the  article  to  be  manufactured.  The 
exterior  of  the  copper  is  protected  by  a  resist- 
ing composition,  and  it  is  then  suspended  in 
a  tank  containg  a  solution  of  silver  (or  gold, 
as  the  case  may  be) ;  the  galvanic  current 
causes  the  deposition  of  the  gold  or  silver 
on  the  inside  of  the  copper  mould,  deposition 
on  the  outside  being  prevented  by  the  resisting 
composition.  When  a  sufficient  thickness  of 
the  precious  metal  is  thus  obtained,  the  copper 
mould  is  exposed  to  the  action  of  an  acid 
which  gradually  eats  it  away  without  injiu'ing 
the  gold  or  silver  beneath.  The  ailicle  then 
consists  solely  of  pure  gold  or  silver,  wholly 
deposited  by  galvanic  action.  The  atoms  of 
metal  cohere  so  well  together,  that  the  ai'ticlc 
has  a  sonorous  vibration  wlien  struclc,  and  is 
capable  of  being  hammered,  burnished,  &c. 

Mr.  Dent  has  coated  the  balance  springs  of 
chronometers  with  gold,  by  the  electro -metal- 


lui'gic  process,  to  protect  them  from  damp. 
Professor  Christie  has  proposed  the  same 
treatment  for  magnetic  needles.  Medalhons 
are  sometimes  coated  with  copper  as  a  means 
of  preservation  or  of  beautifjing.    The  me- 
dalhon  is  first  coated  with  black-lead,  and  then 
exposed  to  a  solution  of  copper  (in  the  state 
of  sulphate  or  some  other  saltj,  the  metal  of 
which  is  precipitated  on  the  medaUion  by  a 
galvanic  current.   Eruit,  small  t^rigs,  leaves, 
seeds,  and  other  vegetable  specimens,  may 
be  similarly  coated  with  copper;  either  for 
ornament  or  for  the  purpose  of  illustrating 
the  size  and  form  of  the  object.    Insects  too, 
such  as  butterflies,  may  be  thus  coated  ^rith  a 
metallic  film  ;  and  it  is  a  striking  proof  of  the 
equability  with  which  the  particles  of  metal 
arrange  themselves,  that  the  exquisite  frame- 
work of  the  insect's  wings  is  exhibited  almost 
as  distinctly  as  in  the  natural  state.  Orna- 
mental baskets,  whether  made  of  wicker  or  of 
wire,  ai'e  coated  in  a  similar  manner.    So  like- 
wise are  lace  and  other  articles  made  of  woven 
fibres. 

Patents  have  been  taken  out  for  smelting 
metalhc  ores  by  electricitj';  and  the  most 
sanguine  exi^ectations  have  been  entertained 
as  to  the  results.  There  can  be  no  doubt 
that,  scientifically  speaking,  the  method  is  prac- 
ticable ;  but  it  has  not  yet  reached  the  com- 
mercial stage  of  being  profitably  apphcable. 

Soon  after  the  first  application  of  electro- 
metallm-gy  to  the  manufacturing  arts,  Mr. 
Alexander  Jones  took  out  a  patent  for  a 
mode  of  making  copper  tubes  and  vessels  by 
this  means.  Moulds  ai-e  made  of  some  one 
among  many  different  substances  apphcable 
to  the  p^u:3)0se,  and  coated -with  anon-conduct- 
ing material.  The  mould  is  jjlaced  in  a  solu- 
tion of  niti-ate  or  sulphate  of  copper,  and 
sm-rounded  -with  a  cylind(!r  of  sheet  copper, 
or  of  copper  tiimings  enclosed  in  a  ^^'iclve^ 
basket.  The  mould  is  next  connected  by  a 
wire  with  tiie  positive  end  of  a  galvanic 
battel^,  and  the  suiTOuncling  copper  with  the 
opposite  end  ;  and  the  apjiaj-atus  is  allowed  to 
remain  in  this  state  for  four  or  five  days. 
Dm-ing  this  period  the  clecti-ic  action  lias 
been  going  on,  and  cop])er  has  become  de- 
posited upon  or  within  the  mould,  according 
to  the  shape  of  the  ai-ticle  to  be  made.  The 
mould  or  core  is  lastly  removed,  in  a  way 
which  must  depend  paitly  on  the  substance 
of  which  it  is  made,  and  the  fonn  of  the 
ailicle. 

One  of  the  grandest  applications  of  elec- 
ti-icity  to  the  arts  is  tliat  exhibited  in  the 
cathedral  of  St.  Isaac,  at  St.  Petersburg, 
where  the  sculptiu-es  an  d  ornamental  details 
have  been  fomed  by  elo  ctro-metallurgy.  The 
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architect  was  led  to  the  adoption  of  this  plan 
not  only  hecause  these  electi-otypes  would  be 
cheaper  than  bronze  castings— but  for  reasons 
of  a  more  artistic  character;  the  sculptures 
can  be  copied  from  the  models  without  chisel- 
ling ;  the  lightness  of  the  material  enables 
the  sculptor  to  give  bolder  relief  to  his  orna- 
mental designs,  and  to  suspend  pieces  from 
the  vaultings  which  would  be  too  ponderous 
if  cast  in  bronze.  There  are  seven  enormous 
doors  to  the  cathedral,  three  of  which  are  30 
feet  high  by  44  wide ;  they  are  of  bronze,  and 
all  the  adornments  are  formed  by  electro- 
metallurgy; they  contain  51  bas-reliefs,  63 
statues,  and  84  alto-relievo  busts.  AH  the 
gilding  on  the  metallic  portions  of  the  building 
have  been  effected  by  the  same  process. 

Electro-metallurgy  has  arrived  at  ahigh  state 
of  excellence  in  England.  The  establishment 
of  Messrs.  Elkington  produces  works  of  great 
beauty ;  and  we  may  look  forward  to  the  ex- 
hibition of  some  splendid  productions  at  the 
forthcoming  Industrial  Display. 

ELECTEO-MOTIVE  POWEK.  Can  elec- 
tricity move  machinery  ?  This  is  a  qiiestion 
that  is  now  occupying  the  attention  of  scientific 
and  practical  men.  The  powerful  force  pos- 
sessed by  an  electro-magnet  is  a  store  which 
may  one  day  be  made  available  for  moving 
machinery. 

In  1833  Mr.  Sturgeon  exhibited  a  small 
magnetic  contrivance  for  moving  machinery ; 
it  was  capable  of  pumping  water,  sawing  wood, 
and  drawing  weights  along  the  floor ;  it  was  a 
mere  toy,  but  it  shewed  the  operation  of  the 
principle.    Since  that  time  every  year  has  wit- 
nessed the  bringing  forward  of  new  plans  for 
electro-motive   agency.     Dr.  M'Connell  of 
Pennsylvania  made  in  1837  a  small  machine 
which  caused  a  driving  wheel  to  rotate  70  times 
in  a  minute,  carrying  a  load  of  40  lbs.  through 
a  space  of  300  feet  per  minute.   In  1842  a 
locomotive  carriage  was  driven  on  the  Edin- 
burgh and  Glasgow  Eailway,  at  the  rate  of 
four  miles  an  hour,  by  an  electro-motive  ap- 
paratus invented  by  Mr.  Davidson.  Shortly 
before  this.  Professor  Jacobi  of  St.  Petersburg 
navigated  a  small  vessel  on  the  Neva  by  elec 
trie  agency;  the  vessel  was  28  feet  long,  7; 
broad,  drew  3  feet  of  water,  and  carried  14 
persons :  it  was  impelled  at  a  rate  of  three 
miles  an  hour  by  a  battery  contained  within 
the  boat. 

Many  inventors  have  thought  that,  as  a 
*  feed  of  coke '  now  supersedes  a  '  feed  of  com ' 
in  long  journeys  on  land,  a  '  feed  of  zinc  and 
water'  wiU  perhaps  ere  long  supersede  a  feed 
of  coke.  But  the  system  has  yet  many  ordeals 
to  go  through  before  its  true  applicability  can 
become  established. 
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In  the  early  part  of  the  year  1849  M.  Hjorth, 
a  Dane,  succeeded  in  bringing  the  electi-o-mo- 
tive  engine  to  a  greater  stage  of  completeness 
than  it  had  before  exhibited.  He  had  at  that 
time  an  engine  in  course  of  construction  in 
London,  which  he  supposed  would  possess  a 
10-horse  power ;  one  of  the  electiro -magnets 
was  shewn  to  be  able  to  support  a  weight  of 
5000  lbs. ;  and  even  at  a  distance  of  one-eighth 
of  an  inch  its  attractive  force  was  equal  to  1500 
lbs. 

Professor  Locke,  of  the  United  States,  has 
invented  a  form  of  instrument  which  he  calls 
the  chronograph,  and  which  was  ordered  to  be 
placed  by  the  Government  in  the  National 
Observatory  at  Washington,  in  1849.  It  is 
employed  to  p7-int  instead  of  merely  record  the 
dates  of  astronomical  events,  on  the  running 
paper-Met  of  Morse's  Telegraph  Eegister. 
An  Astronomical  Clock  of  delicate  construction 
has  an  apparatus  attached  to  the  arbor  of  the 
seconds'  hand,  so  as  to  make  and  break  the 
galvanic  circuit  every  second.  By  putting  it 
in  connexion  with  Morse's  Telegraph  line  at 
any  spot,  the  paper  becomes  graduated  auto- 
matically with  the  hours,  minutes,  and  se- 
conds ;  the  paper  thus  graduated  is  called  the 
automatic  clock  register.  Each  second  of  time 
is  represented  on  the  paper  by  a  line  nearly 
one  inch  in  length.  If  an  astronomer  wish  to 
mark  the  transit  of  any  heavenly  body  across 
the  meridian,  or  any  similar  astronomical 
phenomenon,  he  touches  a  key  at  that  instant, 
which  breaks  the  galvanic  circuit  and  makes 
a  particular  mark  (or  rather  a  particular  va- 
cancy) at  a  certain  graduated  spot  on  the 
paper.  There  is  thus  produced  a  permanent 
record  of  the  event,  which  requires  no  writing 
down  to  make  it  significant. 

In  Shepherd's  Magnetic  Sti-ildng  Clock,  pa- 
tented in  1849,  the  vibrations  of  the  pendulum 
are  caused  by  the  repeated  impulses  of  a  fine 
spring,  the  attraction  of  the  electro-magnet 
being  solely  employed  to  relieve  the  pendulum 
from  the  action  of  the  spring  during  the  re- 
txum  of  vibration.  Thus  a  variation  in  the 
power  of  the  battery  does  not  affect  the  going 
of  the  clock.  The  hands  are  moved  by  sepa- 
rate electro-magnets,  the  cu'cuit  of  the  wires 
being  completed  and  broken  by  the  pendulum 
as  it  swings.  The  number  to  be  struck  is  re- 
gulated by  a  loclung  plate,  divided  as  usual, 
the  hammer  being  moved  by  the  direct  action 
of  an  electro-magnet. 

A  new  interest  is  now  given  to  the  subject 
of  the  Electric  clock,  by  the  adoption  of  this 
remarkable  contrivance  at  the  Crystal  Palace 
in  Hyde  Park.  The  apparatus  is  entrusted  to 
the  inventive  care  of  Mr.  Shepherd;  while 
I  Mr.  Owen  Jones  has  planned  the  decorative 
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arrangements.  There  ■will  be  three  dials,  in 
the  middle  of  the  east,  west,  and  south  fronts 
respectively,  all  worked  by  an  electro-magnetic 
apparatus.  The  south  dial  is  a  remarkable 
one ;  it  is  a  semicircle,  instead  of  a  circle, 
with  hours  marked  from  6  in  the  morning  to 
6  in  the  evening.  There  will  be  two  hands,  a 
minute  hand,  16  feet  in  length,  and  an  hoiu: 
hand  somewhat  shorter;  each  hand  will  be 
double  pointed,  or  have  the  pivot  in  the  middle 
of  its  length ;  and  that  half  which  happens  to 
be  at  any  time  above  the  horizontal  line  will 
mark  the  hour  on  the  semicircular  dial.  The 
hoitt  figures  tend  to  decorate  the  south  tran- 
sept end  of  the  building. 

An  Electric  Gun  was  exhibited  in  London 
in  1845,  and  described  in  the  pubhc  journals 
at  the  time.  It  was  invented  by  Mr.  Benning- 
field ;  but  as  he  had  not  secured  his  invention 
by  a  patent,  the  mechanism  was  not  made 
known ;  but  it  was  understood  that  the  motive 
power  was  derived  from  a  galvanic  battery. 
The  gun  was  capable  of  discharging  balls  five- 
eighths  of  an  inch  in  diameter ;  and  1000  of 
these  could  be  propelled  in  a  minute.  The 
barrel  was  suppUed  with  shot  from  two  cham- 
bers ;  and  these  chambers,  as  Avell  as  the  gun 
and  the  electro-motive  apparatus,  were  placed 
upon  a  single-horse  carriage. 

ELECTEOTYPE.  Besides  the  larger  works 
produced  by  Electro-metallurgy,  many  exqui- 
site copies  of  dehcate  works  of  art  are  pro- 
duced by  a  modification  of  the  same  process, 
called  Electrotype. 

Let  the  object  to  be  copied  be  a  small  bas- 
relief  of  about  six  ioches  by  four,  executed  in 
a  material  such  as  marble,  ivory,  or  plaster  of 
Palis.  A  wax  mould  is  made  from  the  bas- 
rehef  ;  and  this  wax  is  made  a  conductor  of 
electricity  by  being  brushed  over  with  pow- 
dered plumbago.  The  mould  and  a  plate  of 
copper  are  placed  parallel,  in  a  convenient 
vessel  containing  a  solution  of  sulphate  of 
copper.  The  copper  plate  must  have  a  wire 
soldered  to  its  upper  edge,  for  the  purpose  of 
connecting  it -with  that  of  the  battery ;  and  the 
wax  mould  must  be  similarly  connected  witli 
the  zinc  element  of  the  battery.  The  mould 
and  the  copper  plate  being  thus  placed  in  the 
metal  and  connected  by  wires  Avith  the  battery 
and  the  solution  being  poured  in,  the  whole 
is  left  undisturbed  from  24  to  30  hours ;  at 
the  end  of  which  time,  the  mould,  being  de- 
tached from  the  battery  and  witlidrawn,  will 
be  found  covered  over  with  pure  liright  metal- 
lic copper,  rough  on  the  outer  surface ;  but 
when  separated  from  the  wax  by  gently  heat- 
ing, it  will,  if  the  operation  has  been  success- 
ful, present  a  pei-fect  copy  of  the  bas-relief, 
every  line  of  which,  to  the  moat  delicate  mark- 


ings, wiU  be  found  transferred  to  the  metal 
with  more  precision  and  deUcacy  than  could 
have  been  produced  by  a  cast  made  with  the 
copper  in  a  state  of  fusion.  Perhaps  few  facts 
connected  with  the  laws  of  aggregation  of  homo- 
geneous matter  are  more  strildng  than  this,  and 
few  facts  indirectly  afford  a  more  remarkable 
instance  of  the  chemical  divisibihty  of  matter, 

The  copying  of  coins,  medals,  seals,  and 
plaster  casts,  is  extensively  practised  by  the 
process  above  described.  The  production  of 
copper  busts,  made  entirely  by  deposition  from 
solution,  is  also  an  example  of  the  appUcation 
of  this  process.  Stiglmayer,  the  sculptor,  de- 
vised a  mode  of  coating  colossal  plaster  statues 
with  copper  by  the  electro-process  in  the  short 
space  of  two  or  three  hours.  Daguerreotype 
pictures  are  capable  of  being  copied  in  electro- 
type, by  a  kind  of  etching  by  galvanism ;  and 
Mr.  Smee  has  suggested  the  employment  of 
a  plan  somewhat  similar  for  etching  in  general. 

The  terms  Electrotint  and  Glyphography 
have  been  apphed  to  two  methods  of  etchiag 
by  electricity,  in  which  the  device  is  produced 
in  rather  a  pecuhai-  way.  The  methods  ai-e 
adapted,  one  for  plate-printing,  in  which  the 
design  is  in  intaglio  :  and  the  other  for  sur- 
face printing,  as  in  common  tj^pography.  Both 
have  been  partially  brought  into  use,  but  not 
to  any  considerable  extent. 

A  most  curious  instance  of  the  extensive 
appUcability  of  the  art  of  electrotyping,  is  the 
fact  of  caUco  having  been  printed  by  means 
of  it.  The  linen,  steeped  in  propei-  liquids,  is 
made  to  pass  between  rollers,  one  of  whicli 
has  patterns  formed  in  it  of  different  metals 
inserted  into  its  substance,  and  connected  with 
the  zinc  of  a  battery :  the  other  roller  is  a 
simple  metallic  conductor:  the  current  between 
these  surfaces  produces  different  coloui-s  by 
tlie  difference  in  then'  action  on  the  common 
tiuid,  and  thus  the  pattern  is  imparted  to  the 
calico. 

The  electi'otype  process  has  been  recom- 
mended not  only  for  copying  engraAdngs,  but 
for  making  tlie  copper-plate  itself  on  which  an 
engraving  is  to  be  executed.  The  copper- 
plates prepared  for  engravers  generally  con- 
tain a  small  portion  of  otlier  metals,  which 
render  both  the  engraving  and  the  etching 
somewhat  uncertain.  By  the  substitution» 
therefore,  of  plates  produced  by  electro-depo- 
sition, in  which  the  copper  is  quite  unconta- 
minated  witii  other  metals,  an  advantage  is 
anticipated.  To  produce  tliese  plates,  a  cop- 
per plate  is  prepared  in  the  usual  way  and 
suspended  in  a  copper  solution,  by  which  a 
film  of  any  desired  thickness  maybe  produced; 
and  l)y  a  previous  adjustment  of  the  plate,  the 
new  portion  may  be  separated  from  the  old  in 
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the  form  of  a  distinct  plate,  susceptible  of 
after-preparation  for  the  engraver.  Or,  the 
copper-plate,  instead  of  being  made  by  depo- 
sition upon  another  plate  of  the  same  material, 
may  be  produced  on  a  fiat  surface  of  wax  or 
plaster  properly  prepared. 

ELEMI,  is  a  resin  obtained  from  theAmyris 
zeylanica,  Eleagnus  Hortensis,  and  other  trees, 
in  the  East  Indies  and  elsewhere.  It  occurs 
in  irregular- shaped  small  pieces,  which  run 
into  masses,  of  a  yellowish  colour  and  agree- 
able odour.  Elemi  is  recommended  as  an 
ointment,  but  is  chiefly  used  to  form  pastiles, 
or  to  bm-n  as  incense. 

ELGIN  MARBLES.  Among  the  choicest 
treasures  of  the  British  Museum  are  the  El- 
gin Marbles,  a  collection  of  ancient  sculptiu-es, 
chiefly  from  the  AcropoUs  of  Athens,  whence 
they  were  obtained  by  the  Earl  of  Elgin  (who 
had  been  the  Enghsh  ambassador  to  Turkey) 
between  the  years  1801  and  1812.  This  col- 
lection was  purchased  in  pursuance  of  an  act 
of  the  legislature,  dated  July  1st,  1816,  for  the 
sum  of  35,000i.,  and  is  now  deposited  in  the 
British  Museum,  in  a  room  built  for  its  recep- 
tion. 

The  Parthenon,  or  Temple  of  Minerva,  at 
Athens,  whence  the  more  important  of  these 
sculptures  were  obtained,  was  built  during 
the  administration  of  Pericles,  about  the  year 
B.C.  448.  It  was  constructed  entirely  of  white 
marble  from  Mount  Pentelicus  ;  Callicrates 
and  Ict'mus  were  the  architects  :  and  the 
sculptures  were  produced  partly  by  the  hand 
and  partly  under  the  direction  of  Phidias. 
Two  models  of  the  Parthenon  have  been  pla- 
ced in  the  Elgin  Saloon  at  the  British  Museum, 
one  of  which  represents  the  building  in  its 
ruined  state,  and  the  other  restored  to  its  per- 
fect state,  with  the  sculptures  occupying  their 
proper  places. 

The  sculptures  of  the  Parthenon  in  the  El- 
gin collection  contain  the  Metopes,  most  of 
which  represent  the  combats  of  the  Centaurs 
and  Lapithse ;  a  portion  of  the  Frieze  of  the 
cella,  which  represents  the  Panathenaic  pro- 
cession ;  and  the  Statues,  or  parts  of  them, 
from  the  tympana  of  the  pediments. 

The  possession  of  the  Elgin  collection  has 
established  a  national  school  of  sculpture  in 
our  country,  founded  on  the  noblest  models 
which  human  art  has  ever  produced.  A  tri- 
bute of  thanks  is  due  to  the  nobleman  to 
whose  exertions  the  nation  is  indebted  for  it. 
If  Lord  Elgin  had  not  removed  them  the 
greater  part  would  long  since  have  been  totally 
destroyed.  In  the  last  siege  of  Athens  the 
Parthenon  suSered  additional  damage. 

ELLIPTIC  COMPASSES,  the  name  given 
to  any  machine  for  describing  an  ellipse.  A 
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simple  method  of  forming  the  curve  ia  to  fas- 
ten a  pin  in  the  paper  at  each  of  the  two  foci, 
and  to  attach  to  the  pins  the  opposite  ends  of 
a  thread  whose  length  is  equal  to  the  major 
axis  of  the  elHpse.  Then,  if  a  pencil  move  in 
such  a  way  as  to  keep  the  thread  always 
stretched,  it  wiU  describe  an  ellipse. 

The  ordinary  machine  consists  of  two  bars 
of  metal  at  right  angles  to  one  another,  in 
each  of  which  is  a  groove :  two  pms  in  a  ruler, 
of  which  one  extremity  carries  a  pencil,  are 
made  to  travel  in  the  grooves,  when  the  mo- 
tion of  the  ruler  causes  the  pencil  to  describe 
an  ellipse.  The  distances  of  the  pencil  from 
the  two  pins  are  made  equal  to  the  semi-axes 
of  the  curve. 

ELM.  The  ebn-tree  frequently  grows  to 
a  very  large  size  ;  and  the  timber  thus  yielded 
has  a  scantling  sufficient  to  adapt  it  for  use 
in  the  keels  of  ships.  The  wood  of  the  elm 
is  of  a  brownish  colovir,  hard,  and  fine  grained. 
Besides  the  keel,  it  is  used  for  blocks,  dead- 
eyes,  and  other  parts  of  a  ship's  fittings.  It 
is  frequently  used  for  the  naves  of  wheels ; 
and  in  London  for  coffins.  It  is  used  for  the 
brine  pipes  or  tubes  in  saltworks.  Many  spe- 
cimens of  ehn  are  so  beautifully  grained  and 
Imotted,  that  this  wood  is  largely  used  in  the 
form  of  polished  veneers. 

As  fuel  and  as  charcoal  the  elm  is  not  quite 
equal  to  the  beech.  The  ashes  are  rich  in 
alkaU.  The  leaves  and  young  shoots  are  em- 
ployed in  France  as  food  for  cattle,  and  they 
are  boiled  as  food  for  pigs.  In  some  parts  of 
Russia  the  leaves  are  used  as  tea.  The  outer 
bark  is  sometimes  prepared  into  an  astringent 
medicine ;  the  inner  bark  is  made  into  nets 
and  cordage ;  and  both  are  made  to  yield  a 
substance  which  serves  as  glue.  In  Norway 
the  bark  is  kiln-dried  and  ground  with  corn  as 
a  material  for  bread. 

Most  of  the  above  details  refer  to  the  com- 
mon or  Enghsh  elm.  The  mountain  or  Scotch 
elm  is  Ukewise  useful  to  the  ship  and  boat 
builder,  the  pump  and  block  maker,  the  cart- 
wright,  the  coachmaker,  the  cabinet-maker, 
and  other  manufacturers.  Floor-timbers  of 
ships ;  naves,  poles,  and  shafts  of  carriages  ; 
swingle  trees  for  gun-carriages ;  dyers'  and 
printers'  rollers — all  are  frequently  made  of 
Scotch  elm. 

ELSINORE,  a  seaport  town  in  the  Danish 
island  of  Seeland,  at  the  narrowest  part  of  the 
Sound,  is  remai-kable  for  being  so  placed  that 
all  ships  entering  the  Baltic  must  pass  it. 
Ships  passing  the  Sound  pay  duties  to  the 
Danish  government  at  Elsinore.  The  number 
of  vessels  which  passed  che  Sound  dm-iug  the 
first  nine  months  of  1847  was  17,404,  which 
was  an  increase  of  2,843  over  the  same  period 
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of  1846  ;  of  tliis  number  9,100  came  from  the 
North  Sea,  and  8,304  from  the  Baltic. 

ELUTRIATION,  the  process  of  separating 
suhstances  reduced  to  powder,  when  of  diffe- 
rent specific  gravities,  by  means  of  water.  It 
is  also  employed  as  a  method  of  reducing  any 
one  substance  to  a  fine  powder. 

EMBANKMENT.  It  is  often  necessary 
to  raise  mounds  or  dykes  along  the  coui-se  of 
rivers  to  keep  them  within  their  channels, 
and  prevent  their  flooding  the  lands  which  he 
near  them.  Many  parts  of  Holland  could  not 
be  inhabited  if  the  sea  were  not  kept  out  by 
strong  embankments  :  and  the  destruction  of 
a  dyke  frequently  desolates  great  tracts  of 
country. 

The  first  thing  attended  to  in  forming  em 
bankments  is  to  enable  them  to  resist  the 
pressm-e  of  the  highest  floods  which  are  likely 
to  occur,  and  to  prevent  the  effect  of  the 
waves  and  currents  m  washing  them  away. 
When  it  is  the  mere  pressure  of  a  column 
of  water  which  is  to  be  withstood,  a  srniple 
earthen  bank  made  of  the  soil  immediately  at 
hand,  provided  it  be  not  of  a  porous  natm-e,  is 
sufficient.   Its  form  should  be  a  very  broad 
base  with  sloping  sides,  and  with  a  flat  top, 
which  may  serve  as  a  path  or  even  a  carnage 
road.   When  the  dykes  are  only  intended  to 
check  the  waters  at  the  tune  when  they  flow 
over  their  natural  banks,  it  is  best  to  raise 
them  at  some  distance  from  the  river  on  each 
side,  and  pai-allel  to  its  course ;  because,  m 
sudden  floods,  the  water,  having  a  greater 
space  to  flow  through,  will  not  rise  so  high, 
and  wiU  sooner  recede. 

Where  embankments  are  made  against  the 
sea,  greater  skill  is  requked  to  resist  the  force 
of  the  waves.    If  there  are  materials  at  hand 
to  lay  a  bank  of  stones  imbedded  in  clay,  with 
a  broad  base,  and  the  sides  sloping  very  gra- 
dually upwards,  a  very  safe  barrier  may  be 
opposed  to  the  waters.   It  is  not  the  direct 
impulse  which  is  the  most  destructive  ;  waves 
strildng  against  a  sloping  surface  lose  their 
force  and  rise  over  it;  but  it  is  in  returning 
that  they  draw  the  materials  with  them,  and 
scoop  out  the  foundations.   In  a  place  where 
shingles  were  usually  thrown  up  by  the  ^yaves, 
and  the  bottom  was  a  strong  clay,  their  re- 
treat has  been  intercepted  by  rows  of  strong 
piles  driven  in  a  line  along  and  parallel  to  the 
shore,  and  covered  with  boards  nailed  to  them 
on  the  land  side;  in  one  night  the  shingles 
have  been  thrown  over  the  piles  ;  and  being 
retained  by  the  boarding,  have  formed  a  per- 
fect wall.  In  other  cases  several  rows  of  piles 
are  driven  in,  and  stones  thrown  into  the 
spaces  between  them. 
Where  the  land  lies  very  flat  for  a  conside 


rable  distance  from  the  shore,  it  is  of  advan- 
tage to  have  two  complete  banks,  one  within 
the  other ;  so  that  if  the  outer  bank  is  broken 
through,  the  second  will  keep  back  the  waters 
untfl  the  first  can  be  repau-ed.  The  water 
which  accumulates  within  the  banks,  and  is 
collected  in  the  internal  ditch  and  those  which 
divide  the  marshes,  must  be  let  off  occasionally 
by  means  of  channels  and  sluices  at  the  time 
when  the  tide  is  out,  and  the  water  outside 
the  bank  is  lower  than  that  which  is  within 
it. 

EMBOSSING  is  the  ai-t  of  producing  raised 
figures  upon  wood  or  other  materials,  by  means 
of  pressure,  either  applied  by  a  sudden  blow, 
as  in  a  stamping  press,  or  in  a  more  gradual 
manner,  as  by  an  ordinary  screw  or  hydraulic 
press,  or  by  revolving  cyhnders.  The  pattern 
is  usually  produced  by  forcing  the  face  of  the 
material  against  an  engraved  die  in  which  the 
design  is  cut ;  and  sometimes,  when  the 
article  to  be  embossed  is  in  the  form  of  a  thin 
sheet,  a  counterpart  to  the  die  is  applied  at 
the  back  to  aid  the  process.  In  many  cases 
heat  is  employed  during  the  operation  with 
great  effect. 

Mr.  Straker  has  proposed  a  method  of  em- 
bossing, bypressing  a  device  forcibly  on  a  sur- 
face of  wood,  planing  down  the  rest  of  the 
surface,  and  bringing  up  again  into  relief  the 
pressed  portion,  by  exposing  it  to  the  action 
of  water.  Leather  is  capable  of  being  em- 
bossed in  a  beautiful  manner,  by  being  pressed 
into  metaUic  moulds  wliile  in  a  very  moist, 
soft,  and  pUable  state. 

At  the  MedifEval  Exhibition  m  1850,  niany 
beautiful  specimens  of  this  art  were  exhibited, 
in  metal,  in  leather,  and  in  other  materials. 

EMBROIDERY,  is  a  mode  of  workmg  de- 
vices on  woven  substances.  In  some  exam- 
ples of  this  kind  a  rich  effect  is  produced  by 
inserting  shps  of  parchment  cut  to  suit  the 
devices,  between  the  fabric  upon  which  the 
embroidery  is  executed  and  the  threads  of  sUk 
or  other  material  of  which  the  pattern  is 
formed,  so  that  the  embroidery  may  be  raised 
considerably  above  the  surface.  Gold  and 
silver  thread  are  often  used  in  embroidery 
with  good  effect,  and  spangles  or  tinsel  are 
occasionally  mixed  with  the  needlework.  The 
fabric  to  be  embroidered  is  usually  stretched 
in  a  kind  of  frame  or  loom,  and  the  pattern  is 
drawn  either  upon  its  surface,  or  upon  a  piece 
of  paper  apphed  underaeath  it. 

Although  embroidery  has,  until  within  a  few 
years,  been  a  purely  handicraft  emplojTnent, 
it  has  latteriy  assumed  the  character  of  a  ma- 
nufactiu-e,  a  most  ingenious  machine  for  exe- 
cuting it  having  been  invented  by  M.  Heil- 
mann  of  Miihlhausen,  and  brought  into  use 
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in  France,  Germany,  Switzerland,  and  Eng- 
land. Attended  by  one  grown  person  and  two 
cliildren,  each  machine  does  as  much  work  as 
fifteen  embroiderers.  The  machine  is  figured 
and  minutely  described  in  Ure's  '  Dictionary 
of  Arts.'  The  embroidery  of  the  middle  ages 
is  noticed  under  Tapestey. 

Embroidery  has  its  periods  of  success  and 
decline,  like  other  ai'ts.  At  present  there  is  a 
disposition  towards  its  revival ;  and  it  is  pleas- 
ing to  find  that  Ireland  is  doing  her  share  to- 
wards bringing  about  this  result.  At  the 
Dubhn  Exhibition  of  Manufactures  in  1850, 
many  exquisite  specimens  of  Irish  Embroidery 
were  displayed,  mostly  contributed  by  Messrs. 
McGee  of  Belfast.  They  were  principally 
waistcoatings  or  vestings,  of  velvet,  satin,  and 
other  rich  materials,  embroidered  with  gold, 
silver,  sUk,  &c.,in  a  variety  of  tasteful  designs. 
Many  of  the  designs  or  patterns  were  made  by 
pupUs  of  the  Belfast  School  of  Design,  and 
all  the  embroidery  was  done  by  young  females 
at  Belfast.  Aaiangements  are  being  made  to 
teach  this  beautiful  art  to  poor  and  industrious 
females  in  Dublin. 

"What  is  now  called  Berlin  Work,  though 
not  exactly  embroidery,  may  be  briefly  touched 
on  here.  Miss  Lambert,  in  her  '  Handbook 
of  Needlework,'  gives  some  interesting  details 
concerning  the  origin  of  Berlin  work.  The 
kind  of  work  itself  is,  of  course,  old  enough  ; 
the  only  novelty  consists  in  the  cai-e  bestowed 
on  the  production  of  patterns.  About  the  year 
1805  a  Mr.  PhiUipson  published  some  pat- 
terns, which,  being  badly  executed  and  devoid 
of  taste,  did  not  meet  with  encouragement. 
In  1810  Madame  Wittich,  a  lady  of  great  taste 
and  an  accomplished  needlewoman,  justly  ap- 
preciating the  advantages  which  the  art  would 
derive  from  the  production  of  superior  pat- 
terns, prevailed  upon  her  husband,  a  print- 
seller  of  note  at  BerUn,  to  undertake  the  pub- 
hcation  of  a  series  of  designs.  He  did  so; 
and  the  designs  were  got  up  in  so  superior  a 
manner,  that  many  of  the  first  patterns  which 
were  issued  from  his  establishment  have  had 
a  continued  demand  almost  to  the  present 
time.  The  designer  and  engraver  of  these 
designs  are  paid  as  artists,  in  proportion  to 
their  talents.  The  cost  of  the  first  coloured 
design  on  point  paper,  (divided  into  small 
squares)  varies  from  three  to  thirty  or  forty 
guineas  ;  but  in  some  instances,  such  as  the 
large  patterns  of  Bolton  Abbey,  Boccaccio's 
Garden,  &c.,  it  is  considerably  more.  The 
colouring  affords  employmentfor  men,  women, 
and  childi-en.  A  dozen  or  so  of  copies  are 
given  to  each  person  at  a  time,  vnlh  the  ori- 
ginal design  as  a  guide.  The  earnings  are 
from  sixpence  to  three  shillings  a  day,  accord- 


ing to  the  age  and  skill  of  the  persons  em- 
ployed. 

Berlin  workers  have  had  their  work  facili- 
tated by  an  ingenious  frame,  registered  by  Mr. 
Lisle  in  1843.  From  a  flat  horizontal  stand 
rise  two  pillars,  which  support  the  frame 
somewhat  in  the  same  way  as  a  toilet  looking- 
glass  is  supported,  so  that  the  frame  may  be 
placed  and  secured  in  any  convenient  position. 
The  canvass  or  otherwoven  material  is  wound 
on  rollers,  which  turn  easily  on  their  axes  ;  all 
the  canvas  is  wound  on  one  roller  in  the  first 
instance,  and  is  unwound  to  the  other  roller 
as  fast  as  the  work  proceeds :  the  space  be- 
tween the  two  roUers  being  occupied  by  a 
smooth  well-stretched  portion  of  the  canvas. 
The  rollers  ai-e  worked  by  small  handles,  and 
there  are  crotchet  wheels  to  prevent  them  from 
sUpping  backwards.  The  side  or  selvage  edges 
of  the  canvas  are  kept  stretched  by  two  rods. 
By  this  appai-atus  the  BerHn  worker  or  em- 
broidress  can  work  on  a  piece  of  canvas  of  al- 
most any  length. 

Embroidery  and  needlework  were  imported 
to  the  following  amount  in  four  recent  yeai-s, 
viz.— 65,345Z.  in  1846,  82,889Z.  in  1847,  96,449^. 
in  1848,  and  104,699Z.  in  1849. 

EMDEN,  the  principal  seaport  of  Hanover, 
has  been  a  free  port  ever  since  the  year  1751. 
Ship-building  is  carried  on  to  a  considerable 
extent ;  the  herring  fishery,  which  is  a  som'ce 
of  great  profit,  is  carried  on  by  four  companies 
who  send  out  between  fifty  and  sixty  ships. 
Emden  has  brandy  distilleries,  sawing  and 
oil  crushing  miUs,  manufactures  of  fustians, 
cottons,  stockings,  sail-cloth,  cordage,  needles, 
leather,  soap,  tobacco,  &c.  It  has  consi- 
derable trade  in  linens,  thread,  grain,  butter, 
and  cheese. 

EMERALD.  [Beeyl.] 

EMERY.  The  nature  of  emery  is  noticed 
under  Corundum.  Emery-paper  consists 
chiefly  of  powdered  emery  secm-ed  by  glue  or 
some  other  cement  to  paper.  In  1849  Mr. 
Day  took  out  a  patent  for  a  mode  of  maldng 
emery  paper  or  emery  cloth  which  should  re- 
sist damp.  He  coats  the  paper  or  cloth  on 
one  side  -with  a  composition  formed  of  boiled 
linseed  oil,  African  copal,  Venice  turpentine, 
Venetian  red,  Prussian  blue,  and  lithai-ge ; 
the  pounded  emery  is  sifted  on  this  moistened 
surface,  and  the  other  surface  is  afterwai'ds 
treated  iu  a  similar  way. 

EMPYREUMA,  is  the  name  given  to  the 
peculiar  smell  and  tasto  resulting  from  the 
action  of  heat  upon  organic  substances  in  close 
vessels.  Destructive  distillation  goes  on  so 
as  to  produce  an  oil  which  has  a  strong  em- 
pyreumatic  smell  and  taste. 

EMULSION  is  a  term  applied  to  mixtures 
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■whicli  generally  iave  a  milky  appearance,  and 
whicli,  in  some  cases,  are  partial  solutions,  in 
others  merely  mechanical  suspensions,  of  oUy 
or  resinous  substances ;  thus  oil  of  almonds 
may  be  for  a  time  diffused  through  water  by 
trituration,  but  will  ultimately  separate  and 
float  on  the  surface.  Emulsions  should  be 
used  soon  after  being  formed,  as  in  a  few 
hours  the  constituent  parts  separate  or  become 
acrid. 

ENAMELS  and  ENAMELLING.  There 
exists  evidence  that  the  Egyptians  practised 
this  beautiful  art;  but  this  cannot  be  affirmed 
of  the  Greeks.  The  Romans,  however,  have 
laequeathed  abundant  evidence  that  they  were 
a,cquainted  with  the  art,  and  practised  it  ex- 
tensively, at  least  in  the  time  of  the  Lower 
Empire. 

Enamels  are  ^dtrifiable  substances,  and  may 
be  divided  into  two  kinds,  transparent  and 
opaque.  The  basis  of  all  enamel  is  a  white 
transparent  glass.  The  addition  of  some  of 
those  metallic  oxides  which  merely  impart 
colour,  as  gold,  sUver,  copper,  cobalt,  &o.,  con- 
vert this  into  a  transparent  enamel;  while 
those  of  tin  and  antimony,  which  render  it 
opaque  without  imparting  colom-,  form  a  white 
opaque  enamel.  There  is  also  a  material,  of 
which  the  commercial  name  is  glass  enamel, 
the  opacity  of  which  arises  from  the  presence 
of  arsenic.  This  substance  is  very  glassy, 
brittle,  easily  scratched,  readily  fusible,  and 
very  white  :  it  is  used  for  making  the  common 
kinds  of  watch  and  clock  dials,  ornaments  for 
the  mantel  shelf,  the  toilet,  &c. 

Enamel  is  made  in  some  of  the  English 
glass  houses,  but  the  best  is  imported  from 
Italy.  This  is  in  the  form  of  cu'cular  cakes, 
measuring  from  about  three  to  about  seven 
inches  in  diameter,  and  half  or  three  quarters 
of  an  inch  in  thickness.  It  is  cream  coloured, 
heavy,  less  brittle  than  glass,  is  sufficiently 
hard  to  scratch  crown  glass ;  its  fracture  is 
conchoidal,  and  exhibits  a  resinous  lustre, 
and  it  fuses  at  a  temperature  a  little  below 
that  which  melts  gold.  It  is  sold  at  from  12s. 
to  20s.  per  lb. 

EnameUiag  divides  itself  into  two  branches 
— ^transparent  and  opaque.  The  first  is  em- 
ployed for  the  pm-pose  of  ornamenting  gold 
and  silver  snuff-boxes,  watch  cases,  and  various 
articles  of  jewellery.  Previously  to  the  appli- 
cation of  the  enamel,  various  patterns  and 
devices  aro  bright-cut  with  the  graver  or  the 
rose-engine,  when  the  cuts  reflecting  the  rays 
of  light  from  thcu-  bright  and  numerous  sur- 
faces exhibit  through  the  richly  coloiu-ed 
enamels  with  which  they  arc  encrusted  a 
beautiful  play  of  colotu-s.  Sometimes  tliis 
euamcUed  bijouterie  is  fiu-ther  adorned  with 


paintings  in  enamel  executed  on  rich  trans- 
parent grounds. 

Opaque  enamelUng  is  employed  in  the 
manufactm-e  of  watch  and  clock  dials  and  of 
plates  for  pictures.  Eor  this  purpose  the 
enamel  is  first  broken  with  a  hammer  into 
small  pieces,  and  then  ground  with  a  pestle 
and  mortar  formed  of  agate.  It  is  then  spread 
evenly  on  a  plate  of  copper,  which  has  been 
prepared  for  its  reception,  and,  being  passed 
through  the  furnace,  the  enamel  is  melted, 
and  adhering  firmly  to  the  metal,  thus  forms 
an  enamel  plate.  For  the  best  kind  of  dials, 
a  second  coat  of  enamel  is  laid  over  the  first, 
and  for  pictui-es  a  thu-d  is  added.  The  figm-es 
are  painted  on  the  dials  iu  a  vitrifiable  colom-, 
when  they  are  again  subjected  to  the  heat  of 
the  furnace,  which  melting  the  colom-  and 
softening  the  enamel  at  the  same  time,  incor- 
porates the  two  into  one  body,  and  thus  per- 
manently fixes  the  paintmg.  Gold  is  fre- 
quently used  instead  of  copper  for  small  enamel 
pictm-es.  When  the  enamel  plate  is  prepared, 
the  ai-tist  proceeds  to  paint  his  picture  in  a 
similar  manner  to  that  which  is  pursued  by 
the  painter  in  oil  or  water  colours ;  a  princi- 
pal difference  being,  that  instead  of  waiting 
for  the  colours  to  diy  before  proceeding  to  lay 
on  another  coat  of  colour,  he  has  his  work 
passed  thi-ough  the  fire,  by  which  process  the 
colours  areimperishablyandimmoveablyfixed. 
Paintings  in  enamel  are  usually  subjected  to 
the  fm-nace  ten  or  twelve  times,  and  in  some 
cases  oftener.  The  colours  are  composed  of 
a  colourless  glass  as  a  base,  the  coloiiring 
matters  being  metaUic  oxides.  Thus  siUca, 
borax,  and  the  red  oxide  of  lead,  form  a  base 
or  flux  for  some  colours.  The  habitudes  of 
the  various  oxides,  however,  require  that  each 
should  be  treated  with  reference  to  its  pecu- 
liar properties :  for  instance,  the  flux  which, 
employed  with  gold,  is  best  adapted  for  the 
production  of  a  useful  and  beautiful  colour, 
is  wholly  inefficient  if  used  with  cobalt. 

In  a  lecture  on  Ancient  and  Modern  Ena- 
mels, delivered  by  Mr.  Digby  Wyatt  to  the 
Society  of  Ai-ts  in  1848,  attention  was  dra^vn 
to  six  difiterent  Icinds  of  enamel-work,  which 
mariced  six  dififerent  periods  {rom  the  time  of 
Justinian  to  modern  dates.  The  Byzantme 
process  consisted  in  the  formation  of  ca^'lties 
of  gold  filagree,  filled  with  enamel.  The 
Eariy  Limoges  style,  instead  of  haring  a  franie- 
work  of  filagree,  had  the  enamel  fixed  into 
cavities  scooped  from  thick  copper  plate  by 
the  graver.  The  Eariy  Italian  method  con- 
sisted in  engraving  silver  after  the  manner  of 
medallic  rehef,  and  then  floating  over  it  v,iih 
variously-coloured  transparent  pastes.  In  the 
Later  Italian  method,  smaU  gold  or  silver 
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objects  were  covered  with  glass  powder  mixed 
^vith  water  in  which  the  pips  of  pears  had  been 
steeped;  this  held  the  paste  in  its  place  until 
viuificadon  took  place,  and  was  yet  so  deh- 
cate  a  cement  as  in  no  degree  to  mteriere 
with  the  purity  of  the  enamel.  The  Later 
Limoges  style  consisted  in  covering  entirely 
the  surface  of  the  metal  with  an  opaque  paste, 
and  then  painting  with  transparent  colours  : 
regaining  the  effect  of  a  translucent  ground 
by  applying  silver  leaf  in  particular  situations 
fastened  with  a  glaze  of  colourless  enamel, 
and  then  tinting  over  it.  The  sixth  style  is 
the  modem  miniature  painting  on  enamel. 

The  nature  of  the  material  and  the  expense 
attendant  upon  attempts  to  produce  large 
works  in  enamel,  have  tended  to  restrict  the 
dimensions  of  enamel  paintings.    Until  the 
time  of  the  late  H.  Bone,  R.  A.,  but  few  at- 
tempts had  been  made  to  extend  then:  size 
beyond  that  adapted  for  trinkets.   This  artist, 
with  amazing  perseverance  and  industry,  over- 
came innumerable  difficulties,  and  exhibited 
for  a  long  series  of  years  enamels  of  large  di- 
mensions.    The  largest  works  which  have 
been  executed  in  enamel  are,  '  Bacchus  and 
Ariadne,'  after  Titian,  by  H.  Bone,  R.  A. ;  and 
a  '  Holy  Family,'  after  Parmigiano,  by  Charles 
Muss.    The  former  measures  16  i  inches  by 
18 ;  and  the  latter  15i  inches  by  20^.  George 
Bowles,  Esq.,  purchased  the  Bacchus  and 
Ariadne  for  2200  guineas,  and  His  Majesty 
George  IV.  gave  1500  for  the  Holy  FamHy. 
This  last  now  forms  part  of  the  collection  in 
Buckingham  Palace. 

The  power  of  resisting  decayrenders  enamel 
a  valuable  medium  for  preserving  for  ages  the 
hkenesses  of  celebrated  individuals.  The  artists 
who  practise  tliis  durable  and  beautiful  style  of 
painting  have  not  at  any  time  been  numerous. 

At  the  Mediseval  Exhibition  in  1850,  enamels 
of  exquisite  beauty  were  displayed,  chiefly  of 
French  and  ItaUan  workmanship. 

Another  kind  of  enamelling,  much  humbler 
in  rank,  but  practically  of  great  usefulness,  is 
that  of  enamelling  the  interior  of  cast-iron 
and  other  hollow  articles,  such  as  saucepans 
and  other  cuUnary  and  domestic  utensils.  The 
superior  cleanliness  of  such  articles,  and  the 
security  which  they  afford  against  any  metallic 
taint,  render  them  peouharly  valuable  for 
some  delicate  operations  in  cookery  and  con 
fectionary,  and  for  the  preparing  of  pharma 
ceutical  decoctions,  extracts,  &c.  The  enamel 
used  for  this  purpose  may  be  stated,  in  general 
terms,  to  consist  of  silica,  soda,  borax,  and 
potter's  clay.    Until  within  the  last  few  years, 
enamelled  iron  saucepans  were  imported  from 
Germany  ;  but  they  may  now  bo  regarded  as  a 
home  manufacture  rapidly  extending. 


ENCAUSTIC  PAINTING  is  a  kind  of 
painting  in  which,  by  heating  or  burning  in, 
the  colours  were  rendered  permanent  in  all 
their  original  splendour.    It  was  not,  how- 
ever enamelling,  but  a  mode  of  painting  with 
heated  or  burnt  wax,  which  was  practised  by 
the  ancients.    Pliny  describes  three  modes 
of  encaustic  painting.    In  the  first  mode,  the 
wax  was  melted,  mixed  with  as  much  earth 
colour  finely  powdered  as  it  could  imbibe,  and 
then  this  mass  spread  on  wood,  or  on  a  wall, 
with  a  hot  spatula.    When  it  became  cold  it 
was  the  ground,  in  which  the  designer  cut  the 
Unes  with  a  cold  pouitedtool  (style,  cestrum). 
In  the  second  mode,  ivory  tablets  were  covered 
with  red  or  black  wax,  and  the  design  cut  into 
it  with  the  style,  the  object  being  to  use  the 
clear  and  smooth  surface  of  the  ivory  for  the 
hnes,  that  they  might  look  the  more  beautiful. 
The  thkd  kind  was  the  applying  the  colours 
with  the  pencil ;  the  wax  was  dissolved,  the 
colours  mixed  with  it,  and  laid  on  with  the 
pencU,  and  the  painting  then  finished  by  care- 
ful approximation  to  the  fire :  for  this  pui-pose 
a  hot  iron  (cauterium)  was  used.  When 
painting  had  been  greatiy  improved  by  the 
invention  of  the  pencil,  a  new  method  of  en 
caustic  was  attempted.    Encaustic  wax  paint- 
ing had  hitherto  been  designing  on  a  coloui-ed 
ground;  it  now  became  painting  with  wax 
colours  burnt  in.    When  the  artist  had  laid 
on  the  wax  ground,  and  traced  the  outUnes 
with  the  style,  he  proceeded  to  the  colouring. 
From  the  wax  mixed  with  the  colours  he  sepa  - 
rated with  the  hot  style  as  much  as  he  wanted 
to  cover  a  certain  space,  and  spread  it  over 
the  ground,  put  a  second,  third,  &c.,  colom- 
next  the  first,  so  that  he  had  local  tint,  half 
tint,  and  shade  together,  which  he  softened 
into  each  other  with  the  hot  style. 

This  art,  having  been  long  lost,  was  revived 
by  French  and  German  artists  in  the  18th 
century,  and  is  now  occasionally  practised. 

ENDOSMOSE  and  EXOSMOSE.  These 
names  are  given  to  a  remarkable  filtering  pro- 
cess which  takes  place  through  membranes. 
Endosmose  is  the  attraction  through  an  animal 
or  vegetable  membrane  of  thin  fluid  by  a  den- 
ser fluid.  M.  Dutrochet  found  that  if  he  filled 
the  swimming  bladder  of  a  cai-p  with  thin  mu- 
cUage  and  placed  it  in  water,  the  bladder  gained 
weight  by  attracting  water  through  its  sides  : 
to  this  phenomenon  he  gave  the  name  of 
Endosmose.  He  also  found  that  if  he  filled 
the  same  bladder  with  water  and  placed  it 
in  thin  mucilage,  it  lost  weight,  its  contents 
being  partially  attracted  through  its  sides  into 
the  surrounding  mucilage  :  this  counter-phe- 
nomenon he  named  Exosmosc.  Tlie  same 
circumstances  occur  in  the  transmission  of 
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fluids  through  the  tissue  of  plants.  The  parts 
of  vegetahles  may  he  gorged  with  fluid  hy 
merely  placing  them  in  water,  and  may  he 
emptied  agam  hy  rendering  the  fluid  in  which 
they  are  placed  more  dense  than  that  which 
they  contain.  This  phenomenon  takes  place 
with  considerahlo  force.  Water  thickened  with 
sugar  in  the  proportion  of  1  sugar  to  2  water, 
is  productive  of  a  power  of  endosmose  capahle 
of  sustaining  a  column  of  mercury  of  127 
inches,  or  the  weight  of  4i  atmospheres. 

Dutrochet  considers  endosmose  to  he  owing 
to  what  he  calls  mtercapillary  electricity, 
grounding  his  opinion  partly  upon  the  experi- 
ment of  Porret,  who  found  that  when  two 
liquids  of  different  levels  are  separated  by  a 
membrane,  they  may  be  brought  to  a  level  hy 
establishing  an  electrical  cmrrent  between  the 
two,  thus  rendermg  the  membrane  permeable ; 
and  partly  upon  experiments  of  his  own.  But 
M.  Poisson,  on  the  contrary,  has  demon- 
strated that  endosmose  may  be  the  restilt  of 
capiUary  attraction  joined  to  differences  in  the 
affinity  of  heterogeneous  substances. 

A  few  apphcations  of  this  principle  have 
been  made  in  the  arts ;  but  it  stiU  remains 
chiefly  in  the  domaia  of  science. 

ENGINEERING  (from  the  Erench  word 
engin)  is  properly  the  art  of  constructing  and 
using  engines  or  machines  ;  hut  the  term  is 
also  apphed  to  that  of  executing  such  works 
as  are  the  objects  of  civil  and  military  archi- 
tecture, in  which  machinery  is  in  general  ex- 
tensively employed. 

A  distinction  has  long  been  made  between 
the  civil  and  military  engineer;  and  since 
every  thing  relating  to  the  service  of  artfllery 
is  now  confided  to  a  particular  corps,  the  duty 
of  the  military  engineer  may  be  said  to  com- 
prehend the  construction  of  fortifications,  both 
permanent  and  temporary,  including  the 
trenches  and  batteries  required  in  besieging 
Ijlaces  ;  also  of  barracks,  magazmes,  and  other 
works  connected  with  warhke  affairs. 

The  profession  of  the  civil  engineer  com 
prebends  the  design  and  execution  of  every 
great  work  by  which  commerce  and  the  prac 
tice  of  the  useful  arts  may  be  facihtated.  Thus 
in  creating  or  improving  the  communications 
of  a  country,  he  would  be  called  upon  to  form 
a  road  through  hills,  or  over  valleys  or  rivers, 
or  to  excavate  a  canal  in  connection  with  the 
waters  by  which  it  may  be  supphed,  and  to 
build  the  locks  for  retaining  the  surface  at 
different  levels,  in  different  places,  when  the 
inequalities  of  the  ground  are  considei'able. 
He  raises  embanlanents  to  resist  the  encroach- 
ments of  the  sea  or  to  reclaim  the  land  which 
it  may  have  covered,  and  dams  to  break  the 
force  of  its  waves  at  the  mouths  of  natui-a' 


harbours.  He  renders  rivers  navigable  when 
taeir  course  is  obstructed  by  rocks  or  banks  ; 
he  forms  docks  or  artificial  harbours  where 
ships  may  remain  in  security ;  he  is  required 
to  penetrate  by  mines  to  vast  depths  for  the 
purpose  of  seeking  the  mmeral  treasures  con- 
tained within  the  bosom  of  the  earth  ;  and 
the  formation  of  iron  roads  or  railways  is  now 
a  most  important  branch  of  the  profession. 
Such  are  the  occupations  of  this  class  of  men ; 
and  it  is  necessary  to  observe  that  they  fre- 
quently, in  addition,  practise  the  avocation  of 
the  machuiist  in  executmg  the  presses,  mills, 
looms,  and  other  great  machines  employed  m 
the  arts  and  manufactures ;  particularly  m 
constructing  steam-engines  and  the  apparatus 
by  which  they  are  rendered  available  for  givmg 
motion  to  ships,  carriages,  or  machinery. 

In  Erance  the  title  of  engineer  is  extended 
to  persons  who  are  employed  for  the  pubUc 
service  in  trigonometrical  surveying  in  the  in- 
terior of  a  country  or  on  the  coasts,  and  m 
the  practice  of  naval  architecture.  The  French 
have  thus  a  corps  of  ingenieurs  geographes, 
of  ingenieurs  d'hydrographie,  and  of  ingemeurs 
de  marine. 

Of  the  national  works  executed  by  the  an- 
cients, and  which  are  to  be  considered  as  pro- 
perly falling  within  the  province  of  the  engi- 
neer, one  of  the  first  of  which  we  have  any 
intimation  is  the  canal  uniting  the  Red  Sea 
and  the  Nile,  which,  according  to  Phny,  was 
begun  by  Sesostris,  or,  according  to  Herodotus, 
by  Necos,  the  son  of  Psammetichus,  and 
finished  by  Darius  the  First.    The  canal  of 
Xerxes  across  the  isthmus  of  the  pemnsula  ot 
Athos  is  another  example  of  works  of  this 
kind.    The  intaroduction  of  arches  in  works  of 
magnitude  may  be  said  to  have  constituted  an 
epoch  in  the  profession  of  tiie  architectural 
engineer,  since  the  idea  of  giving  to  blocks  of 
stone  a  form  which  would  enable  them  to 
sustain  themselves  in  balanced  rest  by  theur 
mutual  pressm-es,  tiie  discoverj'  of  the  meaiis 
of  arranging  them  on  a  curve  siuface,  and  the 
determination  of  the  magnitudes  of  the  piers 
or  abutments  so  that  the  lateral  pressiu-e  ot 
the  vault  might  be  adequately  resisted,  imply 
a  higher  degree  of  inteUectual  power  than  is 
exhibited  in  covering  a  space  witii  a  horizontal 
roof.  The  Cloaca  Maxima  [Cloaca]  atRome 
is  probably  the  most  ancient  example  m  Eu- 
rope of  this  scientific  construction.  The  dome 
of  the  Pantheon,  and  the  various  arches  of 
the  ThermiE  and  of  other  public  buildings, 
both  at  Rome  and  in  the  provinces,  such  as 
aqueducts  and  bridges,  attest  the  grandeur  of 
design,  combined  mth  purposes  of  pubhc 
utility,  which  characterised  the  architects  who 
lived  under  the  early  emperors. 
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Previously  to  the  commencement  of  the 
eighteenth  century,  the  most  celebrated  prac- 
tical engineers  were  Brunelleschi,  who  built 
the  dome  of  St.  Mary  at  Florence ;  Peruzzi, 
San  Gallc,  and  Michel  Angelo,  who  executed 
that  of  St.  Peter  at  Kome ;  San  Micheli,  the 
supposed  inventor  of  the  bastion  system  of 
fortification ;  and  to  those  may  be  added  Sir 
Christopher  Wren,  the  architect  of  St.  Paul's 
Cathedral  in  London. 

But  the  extension  of  the  manufactm'es  of 
this  country,  and  the  consequent  augmentation 
both  of  its  internal  and  foreign  commerce, 
have,  in  more  recent  times,  called  forth  all 
the  energies  of  the  people,  who,  in  the  works 
performed  for  facilitating  the  means  of  com- 
municating between  one  place  and  another, 
and  in  the  practice  of  the  useful  arts,  have 
risen  to  an  eminence  which  other  nations  have 
not  been  able  to  attain.  Among  the  former 
may  be  mentioned  the  numerous  canals  and 
railways  which  iatersect  the  country ;  the  ma- 
jestic bridges  executed  in  stone  over  the 
Thames ;  in  cast  iron  over  the  Avon,  the 
Thames,  &c. ;  those  on  the  suspension  princi- 
ple at  the  Menai  Strait,  and  across  the  Thames 
at  Hammersmith  and  Hungerford  Market; 
and  those  on  the  tubular  principle  over  the 
Menai  and  the  Conway.  Among  the  men  to 
whose  talents  in  this  branch  of  engineering 
the  nation  is  indebted,  may  be  named 
Brindley,  Smeaton,  Jessop,  Telford,  the  Een- 
nies,  Walker,  the  Brunels,  and  the  Ste- 
phensons. 

The  course  of  education  by  which  a  student 
may  qualify  himself  to  become  an  engineer, 
whether  civil  or  military,  must  necessarily 
comprehend  a  greater  extent  both  of  the  pure 
and  physical  sciences  than  would  be  required 
for  a  person  who  is  to  follow  any  other  pro- 
fession. It  will  be,  perhaps  for  ever,  a  matter 
of  opinion  how  much  mathematics  should 
enter  a  school  course  of  engineering ;  and 
there  are  no  doubt  some  persons  who  contend 
that  no  more  is  required  than  would  serve  to 
compute  the  cost  of  materials  and  the  wages 
of  laboiu:;  this  and  the  observation  of  existing 
examples  being  supposed  sufficient  to  enable 
a  man  to  enter  upon  the  practice  of  the  pro- 
fession. It  is  not,  however,  with  such  know- 
ledge only  that  an  engineer  is  qualified  to  de- 
sign an  important  work  which  it  may  be  re- 
quired to  conduct  under  new  and  difficult 
circumstances.  On  the  other  hand,  mere  dili- 
gence in  observing  the  results  of  practical 
operations  will  never  raise  a  man  to  proficiency 
in  art  unless  he  is  gifted  with  very  extraordi- 
nary powers.  A  judicious  combination  of 
theory  and  practice  is  indispensable,  and  such 
a  combination  can  only  be  made  by  a  man  in 
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whom  great  natural  talent  is  blended  Avith  all 
the  aids  that  the  sciences  can  afibrd. 

Of  the  miUtary  engineer  it  may  be  said  that 
a  greater  knowledge  of  the  more  minute  de- 
tails of  construction  is  required  than  would 
suffice  in  the  civil  practitioner ;  because  it  may 
happen  that  the  former  is  called  upon  to  exer- 
cise his  profession  in  some  colony  where 
workmen  adequately  skilled  in  the  mechanical 
operations  may  be  wanting.  The  accomplish- 
ment of  the  work  may  then  become  impossi- 
ble, should  the  officer  not  be  qualified  to  give 
the  necessary  instructions  to  those  who  are 
placed  under  his  direction. 

There  is  now  near  the  metropolis  a  college 
for  the  education  of  young  persons  who  are 
destined  to  act  as  civil  engineers,  where  the 
science  and  practice  of  the  profession  are 
efiectively  taught;  while  the  military  semi- 
naries at  Woolwich,  Sandhurst,  and  Addis- 
combe,  afford  corresponding  advantages  for 
those  who  have  adopted  the  military  service. 

The  Institution  of  Civil  Engineers,  formed 
at  London  in  1828,  cannot  fail,  by  the  publi- 
cation of  its  transactions,  to  be  the  means  of 
greatly  assisting  such  persons  as  may  here- 
after enter  the  profession ;  and,  through  them, 
of  rendering  service  to  society  itself.  Even 
established  practitioners  may  occasionally  de- 
rive benefit  from  the  theoretical  investigations 
and  the  practical  details  of  construction  which 
are  the  subjects  of  the  papers  read  at  the 
meetings  of  the  members. 

An  Institute  of  Mechanical  Engineers  was 
established  at  Birmingham  in  1847,  for  en- 
couraging experiments  and  essays  relating 
to  engineering  subjects.  It  is  under  the  pre- 
sidency of  Mr.  Kobert  Stephenson,  and  seems 
to  be  a  sort  of  miniature  Institute  of  Civil 
Engiaeers. 

ENGLISH  MANUFACTURES  AND 
TRADE.  We  retain  an  entry  under  this 
heading,  simply  to  explain  how  the  subjects  of 
Enghsh  manufactures  and  trade  are  treated 
in  the  present  volume.  All  the  principal  sub- 
stances employed  in  the  arts,  organic  or  inor- 
ganic, are. briefly  described  under  their  proper 
headings,  the  commercial  name  being  retained 
rather  than  the  scientific  name.  All  the  prin- 
cipal processes  employed  in  the  arts  and  ma  • 
nufactures  are  set  forth  in  simple  form,  with- 
out any  attempt  at  minute  or  technical  de- 
tail. All  the  important  machines  are  described 
in  a  similarly  brief  and  simple  way.  Nearly 
aU  the  counties  are  glanced  at,  with  a  view  to 
show  what  productive  and  industrial  resources 
they  exhibit.  AU  the  principal  towns  ore  si- 
milarly noticed,  in  so  far  as  they  are  connected 
with  manufacturing  or  shipping  operations. 
A  few  commercial  principles  are  touched  upon 
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which  bear  closely  on  mamifaxjtures.  Lastly, 
a  few  persons  are  made  the  subjects  of  biogra- 
phical sketches,  in  cases  were  they  were  espe- 
ciaUy  connected  with  mechanical  or  manufac- 
turing celebrity. 

In  respect  to  foreign  countries,  a  smaUer 
degree  of  the  same  system  is  acted  upon.  An 
attempt  is  made  to  show  what  me  the  chief 
natural  products  of  each  country,  what  are  the 
chief  manufactures  of  the  countries  and  their 
laa-ge  towns,  and  what  are  the  chief  imports  and 
exports  at  their  sliipping  ports.  As  such  ele- 
ments ai-e  really  the  elements  of  the  '  Industry 
of  all  Nations,'  they  form  a  fitting  part  of  the 
present  work.  All  merely  geographical  detail 
is  beyond  the  scope  of  tliis  volume. 

Besides  the  mmor  statistical  details  scattered 
through  the  work,  larger  illustrations  of  com- 
mercial and  manufacturing  statistics  will  be 
met  with  under  such  articles  as  Customs 
Duties,  Excise  Duties,  Eactoeies,  Impoets 
AND  ExpoETs,  Ships  and  Shipping. 

ENGRAVING.    From  the  book  of  Exodus 
we  learn  that  when  Moses  had  hberated  the 
Jews  from  Egyptian  bondage,  he  was  com- 
manded to  '  make  a  plate  of  pure  gold,  and 
grave  upon  it,  like  the  engravings  of  a  signet, 
hohness  to  the  Lord.'    He  was  also  com- 
manded '  to  take  two  onyx  stones,  and  grave 
on  them  the  names  of  the  children  of  Israel 
accorchng  to  their  birth,  with  the  work  of  an 
engraver  on  stone,  like  the  engravings  ot  a 
si"net.'    Both  these  passages  distmctly  imply 
the  practice  of  gem  and  seal  engraving,  and 
also  of  engra^-ing  on  metal  plates.  From 
Herodotus  we  learn  that  one  of  the  earhest 
uses  to  which  engraving  was  appHed  among 
the  Greeks  was  the  dehneation  of  maps  on 
met;d  plates.    Some  of  the  Egyptian  hiero- 
glyphic mscriptions  are  evidently  executed 
^th  instruments  similar  to  those  now  m  use. 
Some  of  the  lines  narrowing  downwards  have 
clearly  been  cut  with  the  lozenge-shaped 
graver  now  chiefly  used;  but  other  lines,  being 
of  the  same  width  through  then  whole  depth, 
must  have  been  produced  with  that  species  ot 
graver  called  a  scooper,  still  used  for  effecting 
broad  incisions.    It  is  beheved  that  some  ot 
the  rehcs  of  Etruscan  art  in  the  British  Mu- 
seum are  of  as  high  antiquity  as  any  existtng 
specimens  of  engraving.    In  India,  also,  the 
art  of  engraving  on  plates  of  copper  appears 
to  have  been  practised  long  before  the  Chris- 
tian JEta.   It  would  appear  that  it  was  there 
customary  to  ratify  grants  of  land  by  deeds  of 
transfer  actually  engraven  on  plates  of  copper, 
as  we  now  write  them  on  skins  of  pai-chment. 

In  England,  before  the  Conquest,  many  of 
the  buckles,  clasps,  rings,  and  military  accou- 
trements were  engraved.   In  the  museum  of 


Oxford  is  preserved  a  finely  engraved  gold 
jewel,  which  belonged  to  Alfi-ed  the  Great. 
About  the  lath  century  was  mtroduced  the 
art  of  engraving  sepulchral  brasses.  They 
are  executed  entirely  with  the  graver,  and  in 
the  same  manner  that  a  copper  plate  is  now 
engraved.  . 

We  now  approach  the  period  when  the  m- 
vention  of  printing  gave  to  engraving  a  new 
direction.    The  first  prints  were  obtamed  from 
engraved  wood  blocks.  The  earhest  print  witli 
a  date  attached  to  it  is  one  known  as  the  St. 
Christopher,  which  is  from  a  wood  block,  and 
dated  1423 ;  but  no  impression  from  an  en- 
graved flatc  has  been  found  with  a  date  ante- 
rior to  1461.    The  art  of  engraving  on  metal 
plates  for  taking  unpressions  on  paper  was 
first  practised  by  Tommaso  Fineguerra,  a 
Florentine  goldsmith,  about  the  year  1460. 
Some  wi-iters  have  claimed  the  invention  for 
Germany  ;  but  it  is  generally  considered  that 
the  art  was  fii-st  practised  in  Italy,  and  had  its 
origm  m  the  workshops  of  the  goldsmiths. 
Many  of  these  goldsmiths  were  nieUaton,  or 
workers  m  niello— &  mode  of  ornamental  en- 
gravmg  usually  performed  on  silver  plates— 
the  design  engi'aved  on  which  was  afterwards 
filled  in  with  a  black  composition. 

An  accident  is  said  to  have  suggested  to 
Fineguerra  the  possibihty  of  taking  an  im- 
pression from  the  engraved  design  with  mk 
on  moistened  paper.  When  once  estabhsbed, 
the  new  art  was  eagerly  taken  up  by  Balchm, 
Botticelh,  PoUajuoh,  and  Mantegna;  and  m 
G-ermany  by  Martin  Schoen,  Israel  van  MecJi- 
eln,  Leydemvm-f,  and  Wolgemut.  The  first  6ooft 
printed  &t  Borne  (an  edition  of  Ptolemffius's 
Geography)  was  illustrated  by  the  first  plate 
ew/mvivgii,  twenty-seven  in  number,  which 
were  maps,  and  were  executed  there  by  two 
Gemans,  Sweyahejnn  and  Buckink.  This 
work  is  dated  1478,  but  was  commenced  m 
1472    Another  early  work  was  an  edition  of 
Dante's  'Inferno,'  published  at  Florence  m 
1481    and  embellished  with  engi-avmgs  by 
Baccio  Baldini,  after  the  designs  of  BotticeUi. 

One  of  the  best  engravers  in  Italy  m  tne 
early  pai-t  of  the  16th  centmy  was  Raimondi, 
who  studied  under  Francia  and  Rafi-aelle.  His 
great  merit  lay  in  the  con-ectness  and  beauty 
of  his  outUne.    He  engi-aved  many  of  RaJ- 
faelle's  pictures,  which  he  copied  \vith  great 
ti-uth,  although  defective  in  respect  to  hght 
and  shade.    He  was  succeeded  m  Italy  by 
Agostino  de  Musis,  Mai-c  de  Ravenna,  Caragho, 
Giuho  Bonasoni,  and  Enea  Vice,  all  pupils  of 
Baimondi;  Georgi  Ghisi  of  Mantua  and  his 
relatives  Diana  and  Adam  Ghisi,  Cornelius 
Cort,  &c.    The  principal  painters  who  have 
practised  engraving  in  Italy  are  Agostmo 
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Carracci,  Stefano  della  Bella,  Spagnoletto, 
Guercino,  Salvator  Eosa,  Claude  LoiTaine, 
Swaneveldt,  Canaletto,  Piranesi,  &c. 

In  Gennany  engraving  made  more  rapid 
strides  towards  excellence,  in  the  mechanical 
pai-ts  of  it ;  and  at  the  commencement  of  the 
Kith  centuiy  appeared  Albert  Diii-er,  a  man 
whose  universaUty  of  talent  extended  the 
boundaries  of  eveiy  department  of  ai-t,  and 
cai-ried  all  to  a  degree  of  perfection  previously 
imLnown  in  that  country.  He  had  great  com- 
mand of  the  graver,  and  caaried  his  plates  to 
a  much  higher  degree  of  finish  than  his 
Itahan  contemporaries.  He  is  also  believed 
to  have  invented  the  art  of  etching  by  corro- 
sion :  three  of  his  specimens  are  dated  1515, 
1516,  and  1518  respectively.  On  examining 
the  etchings  of  Albert  Diirer,  we  see  that  they 
have  all  been  corroded  at  one  biting-in  ;  which 
sufficiently  explains  their  monotonous  appear- 
ance, and  proves  that  '  stopping  out '  was  not 
then  understood.  The  principal  German  en- 
gravers, after  Albert  Diirer,  are  Aldegraver, 
the  Behams,  ALtdorfer,  Bink,  Penz,  Solis,  &c. 

Lucas  Jacobs,  best  known  by  the  name  of 
Lucas  van  Leyden,  was  the  father  of  the 
Dutch  and  Flemish  schools,  and  the  contem- 
porary and  friend  of  Albert  Diirer.  After  Van 
Leyden  the  art  was  maintained  in  the  Low 
Countries  by  the  Wierinxes,  the  Sadelers, 
whose  works  are  multifarious,  and  embrace 
every  class  of  subject;  the  elder  and  younger 
Jode,  Comehus,  Theodore  and  Philip  Galle, 
Abraham  and  Cornehus  Bloemart,  Goltzius, 
Sprangher,  Miiller,  Lucas  Kilhan,  Matham, 
Saenredam,  and  the  two  brothers  Bolswert. 
Many  of  these  introduced  improvements  in 
the  art.  To  mention  the  artists  of  this  school 
from  whose  hands  we  have  etchings,  would  be 
to  name  nearly  all  the  most  eminent  painters 
belonging  to  it :  Eembrandt,  Berghem,  Cuj^j, 
Karel du.Jardin,  Paul  Potter, Ruysdael,  Ostade, 
Wateiioo,  Adrian  Vandervelde,  with  many 
others. 

In  France  engraving  has  been  practised 
with  pre-eminent  success  in  the  departments 
of  history  and  portraiture.  The  celebrity  of 
the  school  dates  from  the  time  of  Louis  XIV. 
The  family  of  the  Audrans  produced  six  emi- 
nent engravers  ;  but  of  those  the  most  distin- 
guished wa.s  Gerard  Audi-an,  who  was  the  first 
engraver  who  successfully  united,  to  any  ex- 
tent, the  use  of  the  graver  and  the  etching 
point.  Gerard  Edelinck,  although  born  at 
Antwerp,  may  be  fairly  considered  of  the 
French  school,  and  was  an  engraver  of  the 
Idghest  order.  In  portrait  Nanteuil  is  no 
less  celebrated  than  his  contemporaries.  The 
Drevets,  John  Louis  Roulett,  Le  Clerc,  Si- 
moneau,  Chereau,  Cochin,  Dupuis,  Beauvais, 


Balechou,  Le  Bas,  John  George  Wille,  are 
among  the  best  of  the  French  engravers. 

The  English  school  of  engraving  dates  only 
from  about  the  middle  of  the  eighteenth  cen- 
tury, previous  to  which  those  who  practised 
the  art  in  England  were  chiefly  foreigners. 

Hogarth  engraved  many  of  his  own  designs. 
Francis  Vivares  introduced  the  favourite  art 
of  landscape  etching ;  he,  Woollet,  and  Browne, 
produced  some  of  the  finest  landscape  en- 
gravings extant.  Sir  Robert  Strange  excelled 
in  portrait  engraving.  Mezzotinto  engraving, 
although  not  strictly  bom  among  us,  has  been 
in  no  other  country  practised  with  a  degree  of 
success  at  all  approaching  that  attained  by 
M'Ardell,  Earlom,  Smith,  Valentine  Green, 
and  others.  Bartolozzi,  Ryland,  Sharpe,  Paul 
Sandby,  Middiman,  MUton,  Fitler,  aud  Raim- 
bach,  are  among  the  most  eminent  of  deceased 
engravers. 

A  modern  engraving  is  usually  the  result 
of  two  processes,  namely,  of  direct  incision 
with  the  graver  or  the  dry  point,  and  of  etch- 
ing by  corrosion.  The  principal  instrument 
is  the  graver,  or  burin,  which  is  usually  of  the 
form  of  a  quadrangular  prism,  fittisd  into  a 
short  handle.  The  square  graver  is  used  in 
cutting  broad  Hnes,  and  the  lozenge-shaped 
for  more  delicate  ones.  In  making  the  inci- 
sion, it  is  pushed  forward  in  the  direction  of 
the  line  required,  being  held  by  the  handle  at 
an  angle  very  shghtly  inclined  to  the  plane  of 
the  copper.  An  instrument  called  a  sa-aper 
is  required  to  scrape  ofi"  the  barb  or  burr 
which  is  formed  by  the  action  of  the  graver 
and  dry  point.  A  roll  of  cloth  dipped  in  oil, 
called  the  rubber,  is  also  used  to  make  the 
surface  smooth.  The  burnisher  is  used  to 
polish  the  plate  and  to  erase  any  scratches 
which  it  may  accidentally  receive,  and  also  to 
make  lighter  any  part  of  the  work  which  may 
have  been  made  too  dark.  Elching-poinls,  or 
needles,  are  nearly  similar  in  appearance  to 
sewing-needles,  but  fixed  into  handles  four  or 
five  inches  long ;  some  are  made  of  an  oval 
form,  to  produce  broader  lines.  The  dryfohit 
does  not,  like  the  graver,  cut  the  copper  clean 
out,  but  throws  it  up  on  each  side  of  the  line 
produced  by  its  progress  through  the  metal. 

Etching  is  the  superaddition  of  the  chemical 
process  of  corrosion  to  drawing,  when  per- 
formed on  a  plate  of  copper  over  which  a  sub- 
stance called  etching-ground  is  laid.  This 
etching-ground  is  a  substance  composed  of 
wax,  asplialtum,  gum  mastic,  resin,  &c.,  incor- 
porated by  melting  over  a  fire,  and  capable  of 
resisting  the  action  of  aquafortis ;  it  is  applied 
liy  the  aid  of  heat,  so  as  to  lie  in  a  thin  stratum 
on  the  copper.  To  transfer  the  design  to  the 
copper,  an  outline  is  made  with  a  black  lead 
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pencil  on  a  piece  of  paper,  and  laid  with  the 
face  doAvnwai-ds  on  the  etching-ground ;  the 
whole  is  then  passed  through  a  rolhng-press, 
the  effect  of  which  is  to  transfer  an  impression 
of  the  outline  on  to  the  prepared  ground. 
After  this  the  design  is  completed  with  the 
etchmg-needles,  which  remove  the  ground 
from  the  copper  wherever  they  pass,  and  ex- 
pose it  to  the  action  of  the  acid  dm-mg  the 
process  of  hiting-in.    The  aquafortis  con- 
tinues on  the  plate  until  the  fainter  pai-ts  are 
supposed  to  be  con-oded  sufaciently  deep  ; 
after  which  it  is  poured  off,  the  plate  washed 
with  water,  and  left  to  dry.    The  parts  which 
are  hitteu-m  enough  are  now  to  be  covered 
with  what  is  called  stopfing-ground,  which  is  a 
mixture  of  lamp-black  and  Venice  turpentine ; 
this  is  apphed  with  a  camel-hair  pencil,  and 
allowed  to  dry.    After  this  the  acid  is  again 
pom-ed  on,  and  this  process  of  stopping-out 
and  Uting-m  is  repeated  tiU  the  darkest  pai'ts 
are  sufficiently  corroded. 

Engraving  in  stipple  is  performed  with  the 
graver,  which  is  so  managed  as  to  produce 
the  tmts  by  small  dots,  rather  than  by  Hues, 
as  in  the  ordinary  method. 

Engraving  and  etching  on  steel  are  performed 
m  the  same  manner  as  on  copper,  for  which 
steel  has  of  late  years  been  often  substituted 
on  account  of  its  yielding  a  greater  number  of 
perfect  impressions,  owing  to  its  superior 

hardness.  .      „    ,  • 

Medallic  engraving  is  a  species  ot  etcnmg 
introduced  by  M.  Collas  and  Mr.  Bate.  By 
this  mode  very  beautiful  representations  are 
obtained  of  medals,  &c.,  by  means  of  a  ma- 
chine of  pecuhar  consb-uction. 

Etching  on  glass  is  performed  by  laymg  on 
the  glass  a  ground  of  bees'  wax,  and  drawmg 
the  designs  thereon  with  the  needle,  as  m 
etching  upon  copper.  Sulphuric  acid  is  then 
poured  on,  and  fluor  spar,  or  fluoric  acid, 
sprinkled  on  it.  After  four  or  five  houi-s  it  is 
talien  off,  and  the  work  cleaned  with  oil  oi 
tui"pentine. 
[Aquatinta;  Electeotype ;  Lithography; 

Mezzotint.]  ^   .    „  -v 

ENHAEMONIO  ORGAN.  It  is  familitu' 
to  all  who  have  observed  the  constniction  of  a 
pianoforte  or  an  organ,  that  the  same  black 
key  serves  as  the  shai-p  of  one  note  and  the 
flat  of  the  note  next  above  it.  This  is  conve- 
nient, but  it  is  not  strictly  accurate  ;  the  shai-p 
of  one  note  is  not  in  strictness  the  flat  of  the 
note  next  above  it ;  it  differs  from  it  by  some 
small  fraction  of  a  semitone.  Hence  it  has 
been  an  object  with  some  persons  of  refined 
musical  ear  to  increase  the  keys  to  such  a  de- 
gree as  to  provide  a  series  for  the  flats,  differ 
ing  from  that  which  constitutes  the  shai-ps. 
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But  there  are  two  inconveniences  attending 
such  a  plan;  the  keys  become  embaiTassingly 
numerous,  and  unless  the  instrument  be 
tuned  with  most  delicate  precision,  the  mcety 
of  the  double  system  is  wholly  lost.  An  organ 
with  such  an  arrangement  of  parts  is  called 
an  enharmonic  organ ;  at  one  time  the  subject 
attracted  much  attention,  but  the  plan  is  now 
pretty  neai-ly  abandoned.  A  violin  player  with 
a  correct  ear  can  produce  enharmonic  mtervals 
easily,  as  the  strings  can  he  stopped  at  any 
part  of  their  length. 

ENTRE-DOURO-E-MINHO  is  the  most 
fertile  province  in  Portugal.  The  prmcipal 
productions  are  wme,  oil,  flax,  Indian  com, 
wheat,  oats,  vegetables,  and  fruit  of  all  sorts. 
Pastures  are  rather  scarce,  yet  a  considerable 
quantity  of  cattle,  both  large  and  smaU,  are 
reared.  The  prmcipal  aiiicle  of  exportation 
is  wme,  which  is  made  chiefly  from  the  vine- 
yards m  the  valley  of  the  Douro,  and  is 
shipped  at  Oporto  under  the  name  of  port- 
wme.  There  are  fisheries  along  the  coast, 
which  occupy  a  great  number  of  hands.  The 
commerce  is  briefly  noticed  under  Opoeto  and 

Portugal.  ,  ,  .-i- 

ENTRESOL,  a  Ei-ench  term  used  to  sigmty 
a  floor  between  other  floors.  The  entresol 
consists  of  a  low  apartment  or  apartments, 
usually  placed  above  the  first  floor.  There  is 
a  very  good  example  of  an  enti-esol  over  the 
shops  of  the  QuadrantmLondon,3Ust beneath 
the  terrace  of  the  colonnade  (lately  removed) 
In  continental  cities  the  enti-esol  is  frequentiy 

^"envelopes.   Before  the  uiti-oduction  of 
the  Penny  Postage,  the  number  of  wntten 
letters  put  into  envelopes  was  comparatively 
small ;  but  smce  that  period  tiie  use  of  enve- 
lopes has  increased  to  an  astonishmg  extent. 
The  cuttmg  out  has  been  for  some  years  per- 
formed by  machinery;  but  the  folding,  until 
within  the  last  three  or  four  years  has  been 
done  by  hand.   An  mgenious  machme,  how- 
ever, patented  by  Messi-s.  Hill  and  De  la  Ru^ 
now  fdds  envelopes  Avith  gi-eat  celentj .  J  om 
a  description  of  this  folding  machme  gnen  by 
Mr.  Eaiaday  at  the  Royal  Institution  m  1849 
it  anpeai-s  that  it  can  fold  42  envelopes  m  a 
mimfte    There  is  aflat  metallic  siurface  on 
wiich  the  piece  of  paper  is  laid;  a  sort  of 
hollow  frame  descends  and  creases  the  papei 
at  the  four  edges ;  and  fom-  levers  or  foldeis 
Iss  down  the  fom:  flaps  of  the  envelope 
There  ore  two  finger-shaped  projections,  made 
of  caoutchouc,  which,  owmg  to  their  property 
of  adhering  shghtiy  to  a  paper  "  ' 

fail  to  cai-ry  off  each  envelope  as  fast  as  it  is 
folded.  Sough  there  are  twenty-two  move- 
ments  for  folchng  each  envelope,  all  succeed^ 
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ing  each  other  mth  great  rapidity,  there  is  no 
blow  or  jai-  of  any  kind  in  the  worldng  of  the 
I  machine. 

Mr.  Worsdell's  patent  for  making  envelopes, 
enrolled  in  1850,  relates  to  mechanism  of  a 
very  comphcated  consti-uction.    Under  the 
usual  methods  envelopes  ai'e  made  partly  by 
liand  and  pai'tly  by  machinery,  mth  certain 
lutervals  of  time  between  the  several  processes. 
Mr.  Worsdell  has  sought  to  carry  on  two  or 
.ore  of  the  processes  simultaneously,  and  to 
^  make  other  processes  succeed  them  iminter- 
nruptedly.    There  are  shaping,  cutting,  stamp- 
iiing,  gumming,  creasing,  pasting,  and  applying 
!  processes.    A  web  of  paper  is  uni-oUed,  laid 
[.upon  a  bed  or  plate,  and  a  series  of  fine  knife 
adges  descend  and  cut  out  a  piece  the  proper 
-size  and  shape  for  an  envelope ;  tlais  same 
pbiece  of  paper,  before  it  is  removed,  is  creased 
anto  an  oblong  quadrangular  form,  and  the 
ftour  corners  turned  up.    The  roughly  shaped 
-envelope  falls  out  of  this  machine,  and  is 
I'blaced  in  another  where  the  subsequent  pro- 
'-:3esses  ai'e  carried  on.    By  one  movement  a 
idle  is  brought  down,  and  made  to  stamp  a  de- 
^'..ice  on  the  seal-flap ;  by  another  movement 
T,wo  bits  of  sponge,  moistened  with  some  kind 
3f  gum  or  cement,  and  held  at  the  ends  of 
■small  cylinders,  are  passed  hghtly  over  the 
jdges  of  the  two  end  flaps  ;  by  a  third  move- 
nent  the  sponges  are  brought  back  again ; 
3y  a  fourth  movement  another  bit  of  sponge, 
noistened  with  adhesive  composition,  is  made 
)o  touch  the  inside  of  the  seal  flap ;  by  a  fifth 
novement  the  three  flaps  are  pressed  down, 
.eaving  the  seal  flap,  with  its  adhesive  compo- 
sition, imtouched ;  and  by  a  sixth  movement 
:he  finished  envelope  is  thrust  out  of  the  ma- 
chine.   Considerable  mechanical  ingenuity  is 
iisplayed  in  this  apparatus. 

It  is  supposed  that  there  are  upwards  of  a 
million  envelopes  manufactured  daily  in  this 
'  oountry. 

EPliOUVETTE  is  an  apparatus  consisting 
■'of  a  gun  or  mortar  suspended  from  a  horizon- 
tal axis  for  the  purpose  of  determining  the 
strwigth  of  gunpowder  by  the  recoil  of  the 
piece  when  a  charge  is  fired  in  it.  Mr.  Robins 
('New  Principles  of  Gunnery')  first  proposed 
the  employment  of  such  a  machine,  but  Dr. 
Hutton,  of  Woolwich,  afterwards  considerably 
improved  its  construction. 

A  gun  suspended  in  the  manner  above 
described  has  been  employed,  instead  of  the 
ballistic  pendulum,  to  determine,  by  its  recoil, 
the  initial  velocity  of  the  shot  fired  from  it 
with  a  given  charge  of  powder. 
.  EPSOM  SALTS.  This  valuable  medicine 
•  W  sulphate  of  magnesia.  It  obtained  its 
common  commercial  name  from  having  been 


first  obtained  from  a  spring  at  Epsom.  The 
mode  of  obtaining  it  first  adopted  when  it 
became  a  popular  medicine  was  by  evaporating 
and  crystalUsing  the  bitter  deposit  remaining 
after  preparing  common  salt  from  sea-water  ; 
but  the  late  Dr.  Henry  invented  a  much 
superior  mode  of  preparing  it  from  magnesian 
limestone.  Epsom  salts  are  not  only  valuable 
as  a  medicine,  but  a  somxe  whence  common 
magnesia  is  largely  obtained. 

EQUATORIAL  INSTRUMENT.  This 
name  is  generally  given  to  astronomical  in- 
struments having  then-  principal  axis  of  rota- 
tion in  the  direction  of  the  poles  of  the 
heavens.  When  the  purpose  of  a  machine  of 
this  nature  is  simply  to  carry  a  telescope,  it 
has  been  called  a  machine  pai-allactique  or  par- 
allatique  by  the  French,  and  sometimes  Polat 
Axis  by  Enghsh  writers. 

It  results  from  the  general  form  of  the; 
management,  that  if  a  telescope  is  fixed  equa- 
torially,  it  always  points  to  some  spot  or  other 
of  the  celestial  equator.  These  instruments 
are  described  with  great  fulness  and  complete- 
ness in  the  Penny  Cyclopedia.  Some  of  the 
largest  telescopes  in  this  country  are  equato- 
rial. 

ERBIUM,  is  the  name  given  to  a  metal 
discovered  by  Mosander  associated  with  yttria. 
Its  properties  are  little  known.  Some  of  thoja 
are  as  follows  : — Its  oxide  becomes  of  a  dark 
orange  colour  when  heated  in  contact  with  the 
au-,  which  colour  it  loses  -with  a  httle  weight 
when  heated  in  hydrogen  gas.  It  is  to  the 
presence  of  this  oxide  that  yttria  owes  its 
yeUow  colour,  when  prepared  as  hitherto  di- 
rected. The  sulphate  and  nitrate  of  erbium 
are  free  from  colour.  It  does  not  appear  to 
have  been  reduced  to  the  metallic  state. 

ERECTHEIUM,  is  the  name  of  one  of 
those  buildings  in  Greece  which  have  acquired 
a  world-wide  celebrity.  It  is  a  beautifial  Ionic 
temple  dedicated  to  Erectheus,  built  near  the 
western  brow  of  the  Acropohs  at  Athens,  and 
at  the  time  when  Stuart  visited  the  place 
forming  part  of  the  modem  fortress  of  the 
Acropohs.  Connected  Avith  this  building,  and 
placed  on  one  side  of  it  at  the  end  of  the 
cella,  is  a  tetrastyle  Ionic  portico,  in  the 
same  style  as  the  portico  of  the  Erectheium, 
forming  a  small  temple  which  was  dedicated 
to  Minerva  PoHas  ;  and  on  the  opposite  side 
is  a  small  roofed  building  supported  by  cary- 
atides placed  on  an  elevated  basement,  forming 
another  small  temple  dedicated  to  Pandrosos, 
and  called  the  Pandrosium.  It  would  appear 
from  the  regularity  of  the  plan  of  the  Temple 
of  Erectheus,  that  it  was  constructed  before 
the  other  buildings,  and  was  of  tliat  regular 
parallolopipedal  figure  most  commonly  em- 
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ployed  in  sucli  edifices :  and  thfit  at  a  later 
period  the  Pandrosium  was  constructed,  with 
the  portico  on  the  opposite  side  forming  the 
entrance  or  vestihule  to  the  cella  of  the 
temple,  which  was  formed  from  a  part  of  the 
cella  of  the  Temple  of  Erectheus,  cut  off 
from  the  end  of  that  cella,  which  was  either 
at  that  time  or  previously  lighted  with  win- 
dows. 

Mr.  Inwood,  the  architect,  has  imitated  the 
Erectheium  and  Pandrosium  in  the  external 
design  of  part  of  new  St.  Pancras  Church, 
London. 

EREIVIECAUSIS  is  the  name  given  hy 
Liebig  and  other  chemists  to  the  act  of  gra- 
dual combination  of  the  combustible  elements 
of  a  body  with  the  oxygen  of  the  air.  This 
process  is  constantly  going  on  in  combustible 
bodies  exposed  to  the  atmosphere,  and  one  of 
the  first  changes  which  take  place  during  the 
decomposition  of  animal  and  vegetable  sub- 
stances, is  the  union  of  one  or  more  of  thek 
(Elements  with  oxygen,  The  changes  in  colour, 
consistence,  and  other  properties  which  vege- 
table juices,  saw-dust,  leaves  of  trees,  blood, 
&c.,  undergo  when  exposed  to  the  atmosphere, 
are  owing  to  the  same  cause.  Eremecausis 
differs  from  fermentation  and  putrefaction  in 
the  fact  that  it  cannot  take  place  without  the 
access  of  atmospheric  an-,  through  which 
means  the  oxygen  is  supplied  to  the  decaying 
body.  Eremecausis  must  precede  any  de- 
composition of  an  organised  substance ;  and 
it  is  by  vu-tue  of  this  law  that  animal  food 
may  be  kept  from  putrefaction  by  being  heated 
to  the  temperature  of  boiling  water,  and  then 
secm-ed  in  air-tight  vessels.  Food  thus  pre- 
pared has  been  kept  for  fifteen  years,  and  when 
the  vessels  were  opened  in  which  it  was  con- 
tained, it  has  been  found  as  fresh  as  when  first 
secured. 

ERFURT  is  a  busy  province  or  government 
of  Prussian  Saxony.  The  chief  products  are 
grain,  flax,  tobacco,  hops,  oil,  and  salt.  Great 
numbers  of  horses,  horned  cattle,  sheep, 
goats,  and  swine  are  reared.  In  the  circles  of 
Weissensee  and  Schleusingen  there  are  mines 
of  iron,  lead,  and  copper.  Marble  and  gyp- 
sum, as  well  as  sulphur,  are  also  among  its 
mineral  productions.  Erfurt  is  likewise  dis- 
tinguished for  its  manufactures  of  iron  and 
steelware,  tin  plates,  seed-oil,  woollen  yarns, 
Cloths,  flannels,  and  carpets,  linens,  silks, 
cottons,  stockings,  paper,  porcelain,  glass, 
brandy,  wooden  clocks,  &c. 

Erfurt,  the  chief  town,  has  considerable 
manufactures  of  cottons  and  woollens,  besides 
less  extensive  ones  of  linens,  ribbons,  leather, 
soap,  earthenware,  meal,  seed-oil,  stockings, 
gloves,  tobacco,  &c.,  and  it  cairies  on  a  brisk 


trade  in  fruits,  seeds,  grocery  and  drugs, 
grain,  &c.  Muhllmmen,  an  antient  waUed 
town,  has  manufactures  of  wooUen  cloth, 
calicoes,  beer,  tobacco,  spirits,  leather,  oil, 
glue,  starch,  &c. ;  it  has  also  several  dyemg 
and  fulling  mUls.  Nordliausen,  an  old  fashioned 
place  girt  with  M'alls  and  towers,  has  very 
large  distOleries,  and  manufactures  woollen 
cloths,  flannels,  chemical  products,  rape-oil, 
and  leather;  great  numbers  of  oxen  and 
swine  are  fattened  on  grains  and  pressed 
rapeseed.  Suhl,  a  thrivmg  manufacturing 
town,  produces  large  quantities  of  ticking  and 
dimity,  and  fire-anns,  swords,  bayonets,  ram- 
rods, surgical  instruments,  &c. ;  the  iron  and 
steel  (7000  cwts.)  for  these  last  are  furnished 
by  9  forges  in  the  neighbourhood.  Suhl 
stands  in  a  district  of  the  Thiiringemald, 
entu-ely  separated  from  the  rest  of  the  Prussian 
territory. 

ERGOT  is  a  name  bestowed  upon  a  pecu- 
har  state  of  the  seed  of  several  cereal  grains, 
but  most  frequently  of  the  rye,  which  resem- 
bles a  spur,  or  horn  ;  hence,  Ukewise,  termed 
Secale  cormitum,  or  Spurred  Rye.  The  spin-  is 
of  variable  length,  from  a  fraction  of  an  mch 
to  two  inches,  and  is  from  a  sixth  to  a  fourth 
of  an  mch  in  thickness  ;  when  large,  only  a 
few  grains  in  each  ear  are  affected;  when 
small,  in  general  all  of  them  are  diseased.^  In 
colom-  the  exteiior  or  husk  is  of  a  blueish- 
black  or  -s'iolet  hue,  with  two  or  tlu-ee  streaks 
of  dotted  gray ;  the  interior  is  of  a  dull  whi- 
tish or  gray  tint.  It  is  specifically  lighter 
than  water,  which  affords  a  criterion  for  dis- 
tinguishing sound  fi-om  tainted  grain.  When 
fresh  it  is  tough  and  flexible,  but  brittle 
and  easily  pulverised  when  dry.  The  powder 
is  apt  to  attract  moisture,  which  impairs  its 
properties  ;  and  time  destroys  them. 

Spurred  rye  occurs  more  frequently  in  some 
countries  and  districts  than  in  others,  an" 
more  abundantly  in  some  seasons  than  i 
others.    Rye  raised  in  poor  soil,  and  in 
humid  close  air,  such  as  that  of  the  district  o 
Sologne  in  France,  is  mosthable  tobe  infected 
but,  according  to  the  experiments  of  Willde 
now,  it  may  be  brought  on  at  any  tmie,  b 
soaring  the  rye  in  a  rich  damp  soil,  an 
watering  the  plants  freely  in  warm  weather 
A  very  rainy  season,  such  as  was  that  of  1816,  i 
apt  to  produce  it. 

Bread  prepared  from  gi-ain  which  has 
large  admixture  of  the  spur,  occasions  ver 
distressing  and  often  fatal  effects,  which  6i 
shown  more  or  less  rapidly  according  tr  * 
quantity  present  in  the  food,  and  the  cv:< 
stances  in  which  those  who  use  it  are  pi 
Ergot  of  rye  is  sometimes  employed  in  medio 
nal  practice.  The  Ergotis  produced  by  afungu 


>5  ERMINE. 

ERMINE.    This  beautiful  substance  is  the 
r  of  the  stoat,  one  among  many  species  of 
■asel.    It  is  a  native  of  the  northern  parts  of 
urope  and  Asia  ,  and  the  finest  furs,  both  as 
colour  and  qnahty,  are  brought  from  the 
n  themmost  regions.    Ermine-skins  formed 
lit  of  the  Canada  exports  in  the  time  of 
uuievoix  ;  but  they  have  since  sunk  so 
;  4i  in  value,  that  they  are  said  not  to  repay 
Hudson  Bay  Company  the  expense  of  col- 
ing  them  ;  and  very  few  are  now  obtained 
n   that   quarter.     Our  chief  supply  is 
tained  from  Norway  and  Siberia.  In  Siberia 
mines  are  taken  in  traps  baited  with  flesh. 
!  I  Norway  they  are  either  shot  with  short 
rrows,  or  taken  in  traps  made  of  two  flat 
ones,  one  being  propped  up  vnth  a  stick,  to 
nich  is  fastened  a  baited  string ;  the  animal 
'  bbles  at  the  bait,  and  the  stone  falls  and 
i  ptures  him.    In  Lapland  two  logs  of  wood 
e  used  for  this  purpose,  and  in  the  same  way. 
IThere  were  183,547  ermine  furs  imported  in 
■t;48. 

l  ERZERU'M,  in  Tiu-kish  Armenia,  is  im- 
irtant  as  a  commercial  town.  Besides  the 
oduce  of  its  manufactures  it  exports  corn, 
ttle,  sheep,  and  dned  meats.  But  it  derives 
her  commercial  advantages  from  its  being 
mated  on  one  of  the  most  frequented  caravan 
ads  of  Western  Asia,  which  leads  from 
3rsia  and  Georgia  to  the  great  commercial 
wns  of  Asia  Minor. 

l  ERZGEBIRGE  (the  Ore  Mountains)  is  a 
ountain-range  in  Germany,  which  derives  its 
■me  from  the  rich  mineral  treasures  embo- 
med  in  the  mountains.    The  surrounding 
•  strict  abounds  in  mines  of  silver,  tin,  lead, 
on,  cobalt,  copper,  &c.,  which  afford  employ- 
■ent  to  upwards  of  200,000  persons.  The 
Iver  mines  are  at  Schneeberg,  Schwarzenberg, 
itanaberg,  and  Marienberg.    The  most  con- 
iderable  tin  mines  are  at  Altenberg,  Geier, 
'lid  Schneeberg.    The  most  proditctive  iron 
nines  are  those  of  Johann  Georgenstadt. 
lear  Aue  and  Bockau,  to  the  south  of  Schnee- 
wg,  lie  the  largest  cobalt  mines  and  smalt 
forks  in  Germany ;  of  these  smalts  the  yearly 
■•.•oduce  is  between  9000  and  10,000  cwts., 
'    isides  large  quantities  of  arsenic,  &c.  The 
bite  porcelain  earth  used  in  the  royal  china 
anufactory  at  Meissen  is  procured  and  pre- 
ired  in  this  district.    Sulphur  and  vitriol  are 
"le  at  and  near  Beierfeld  and  Geier:  mag- 
la  and  porcelain  earth  are  obtained  at 
'^rlein;  and  there  are  coal  mines  of  im- 
tanee  at  Planitz,  and  other  spots  near 
lokau.    Gold  is  found  in  some  places,  but 
"  mines  are  worked. 

I'esides  considerable  manufactures  of  iron, 
"j  steel,  and  copper  ware,  the  province  has 
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extensive  manufactuaes  of  thread,  twist,  linen, 
cotton  goods,  woollen  cloths,  flannel,  woollen 
stockings,  bobbinet,  tape,  ribbons,  &c. 

ESPALIER  is  a  trellis  for  training  fruit 
ti-ees  or  bashes  upon,  instead  of  nailing  them 
to  walls.  The  stakes  which  form  the  espalier 
are  made  of  difi"erent  materials,  some  of  woodj 
others  of  wke  and  wood,  and  some  of  cast 
iron.  The  first  of  these  is  by  far  the  most 
simple,  and  is  composed  of  stakes,  five  or  six 
feet  in  height,  driven  into  the  ground  from 
one  to  two  feet  apart ;  along  the  top  a  bar, 
which  is  nailed  to  each,  connects  the  whole 
together.  The  wire  and  wood  rail  is  formed 
by  strong  vertical  wires,  strained  from  two 
wooden  horizontal  rails,  which  are  connected 
and  held  fast  by  wooden  posts  fixed  in  the 
ground.  The  iron  rail  is  constructed  like  a 
common  street  railing. 

The  best  wood  for  this  purpose  is  young 
larch,  the  thinning  of  plantations. 

ESSENCES.  This  name  is  given  to  a 
large  variety  of  pharmaceutical  preparations  ; 
but  there  is  a  good  deal  of  vagueness  in  the 
designation.  Concentrated  infusions,  decoc- 
tions, tinctures,  and  liquors,  aa-e  often  termed 
essences  ;  and  it  is  by  no  means  easy  to  dis- 
tinguish the  limits  of  each  kind  of  preparation. 
Some  essences  are  made  by  digesting  vege- 
table substances  for  a  long  time  in  sphit. 
The  essences  of  lavender,  of  musk,  of  ginger, 
and  some  others,  are  made  by  simply  dis- 
solving the  essential  oUs  of  those  substances 
in  spirit.  Many  of  the  fragrant  essences  pre- 
pared by  the  perfumer  and  the  druggist,  in 
which  the  aromatic  and  volatile  principles  are 
alone  wanted,  are  made  by  digesting  the 
ingredients  in  spirit  for  a  few  days,  and  then 
cUstilling.  In  preparing  the  essences  used  for 
perfuming  and  flavouring,  spirit  is  employed 
which  is  perfectly  tasteless,  scentless,  and 
colourless. 

The  delicate  substance  called  Essence  d' 
Orient  is  made  from  the  scales  of  the  fish 
called  the  blay  or  bleak,  and  is  used  as  a 
paint  for  the  inside  of  glass  beads,  to  make 
artificial  pearls.  A  few  other  essences  are 
used  in  the  manufacturing  arts,  and  a  few  in 
medicine;  but  most  of  them  are  employed 
either  as  perfumes  or  for  flavouring  food  and 
beverages. 

ESSEX  is  almost  entirely  an  agricultural 
county.  The  feeding  of  oxen  in  winter  is  now 
extensively  practised  by  all  good  farmers  in 
Essex,  whether  of  strong  or  light  loams.  In 
those  farms  which  have  marshes  attached  to 
them  a  great  number  of  cattle  is  constantly 
kept.  Along  the  Thames  the  salt  marshes 
are  extensive,  and  are  profitable  from  the 
number  of  horses  which  are  sent  to  feed 
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there  from  London.  Besides  the  common 
crops  usually  cultivated,  considerable  quanti- 
ties of  cole  or  rape-seed,  caraway,  coriander, 
and  teasels  are  raised.  In  that  part  of  Essex 
•which  lies  -within  a  few  miles  of  London,  the 
cultivation  of  the  soil  partakes  more  of  the 
garden  culture.  Vegetables,  especially  cab- 
bages, are  raised  in  great  quantities,  and  very 
extensive  fields  are  almost  entirely  devoted  to 
the  raising  of  potatoes.  The  cows  and  horses 
in  Essex  are  chiefly  reared  in  Suffolk,  and 
Scotland  supplies  the  oxen  to  fatten.  ^  Many 
calves  are  fatted,  which  are  killed  in  the 
county,  or  go  to  London  by  railway.  Essex 
is  not  a  sheep-breeding  county,  although  many 
fine  lambs  are  reared ;  but  they  are  generally 
bought  from  the  breeders  in  Wiltshire  or 
Sussex  in  autumn,  and  sold  fat  to  the  butcher 
in  the  succeeding  spring. 

In  Barking,  many  of  the  inhabitants  are 
fishermen,  or  employed  in  conveying  coals 
and  other  necessaries  from  London  for  the 
supply  of  Barking  and  other  places  in  the 
neighbourhood.  At  Coggeshall  manufactures 
of  silk  have  nearly  superseded  the  former 
manufactures  of  AVOoUen.  At  Harwich, 
Maiden,  Eomford,  and  other  towns,  manufac- 
tures are  carried  on  to  a  limited  extent ;  but 
Essex  can  by  no  means  be  considered  a 
manufacturing  county.  Women's  stays  and 
shoes,  and  small  wares  in  sillc,  ai-e  made  to 
some  considerable  extent  in  the  neighbour- 
hood of  Stratford. 

ESTHONIA  one  of  the  Baltic  provinces  of 
Eussia,  produces  large  crops  of  rye,  baiiey, 
and  oats;  wheat,  Indian  corn,  hemp,  flax 
hops,  and  tobacco  are  also  raised.  The  pro 
duce  of  corn  exceeds  the  consumption;  the 
sui-plus  is  chiefly  used  for  distillation.  As 
the  harvest  season  is  attended  by  heavy  rains, 
the  farmers  have  subterranean  kihis  in  most 
parts,  into  which  the  moist  grain  is  carried 
for  the  purpose  of  being  dried.  Esthonia  has 
large  meadows,  and  produces  abundance  of 
hay;  it  has  hkewise  good  grazing  grounds. 
The  woods  and  forests,  composed  of  the  fir, 
pine,  elm,  birch,  larch,  and  beech,  occasionally 
intermixed  with  the  oak,  alder,  linden,  crab 
npplo,  &c.,  arc  abundant.  Next  to  agriculture, 
the  rearing  of  cattle  is  the  most  important 
branch  of  rural  industry.  The  fisheries  along 
the  coast  and  in  lake  Peipus  are  very  produc- 
tive. On  the  islands  ship  and  boat  building  is 
a  source  of  employment.  The  mineral  pro- 
ducts nre  building  stone,  potter's  clay,  and 
gypsum;  there  is  abundance  of  peat. 

The  manufactures  of  Esthonia  arc  extremely 
limited;  the  peasantry  are  clothed  wth  linen 
and  coarse  woollen  cloth  woven  in  their  own 
houses,  or  also  with  sheep-skins.   There  are 


about  400  distilleries  scattered  through  the 
province. 

ESTREMADU'RA,  a  provmce  of  Spain,  ia 
rich  in  pastures.  About  foiurmiUions  of  sheep 
come  to  graze,  during  the  winter,  from  the 
other  provinces  on  the  openpastm-es  of  Estre- 
madura.  Other  tracts  are  covered  with 
underwood  and  wild  odoriferous  herbs.  There 
are  also  forests  of  oak,  beech,  chestnut,  and 
pine  trees,  where  numerous  herds  of  swine 
feed.  Bacon  and  pork  form  the  most  im- 
portant articles  of  commerce  with  the  other 
provinces  of  Spain.  Game  of  eveiy  sort  is 
plentiful.  The  cultivated  parts  produce  wheat, 
oats,  Indian  com,  flax,  hemp,  and  the  \-ine, 
ohve,  mulberry,  and  lemon  ti-ees.  Excellent 
honey  and  wax  ai-e  also  gathered.  There 
are  mines  of  copper,  lead,  iron,  and  silver. 
The  manufactm-es  are  few,  consisting  chiefly 
of  leather  and  hats  at  Badajoz,  Zafra,  and 
Caceres. 

There  is  also  a  pro\'ince  of  the  same  name 
in  Portugal,  which  is  feilile  and  salubrious. 
The  rivers,  as  well  as  the  sea-coast,  abound 
with  fish.  The  principal  products  of  the 
counti-y  are  wine,  oil,  maize,  fruits  of  every 
sort,  and  cattle,  meat  and  oats  are  also 
raised,  but  in  no  great  quantity.  At  Belem 
there  are  iron  foundries.  At  Alhandra  hme 
and  brick  kihas.  At  Alemquer  a  paper  manu- 
factory. At  Thomar  there  is  a  large  manufac- 
tory for  spinning  cotton,  and  manufactories  of 
hats  and  worsted  stufl"s.  Setubal  expoi-ts_  lai-ge 
quantities  of  salt  made  from  sea-water  in  tlie 
neighbom-hood,  and  also  wine  and  fruits,  espe- 
cially oranges.  It  is,  next  to  Lisbon  and 
Oporto,  the  most  commercial  place  m  the 
kingdom. 

ETHAL  is  a  substance  sepai-ated  from  sper- 
maceti. It  is  a  solid,  fusible  at  nearly  th^ 
same  point  as  spemaceti,  and  on  cooling 
ciystaUises  in  plates.  It  is  susceptible  of  union 
with  vaiious  bases,  with  which  it  forms  saltf- 
or  soaps. 
ETHER.  CITHER.] 
ETHIOPS,  a  term  now  obsolete,  was  for- 
merly used  by  the  old  chemists  to  denote" 
various  dark- coloiu-ed  metallic  prepai-ations 
as  Ethiops  Martialis,  which  is  a  black  oxide  o 
iron  :  Ethiops  Mineralis,  which  is  a  black  mix 
ture  of  mercui7  and  sulphur,  &c. 

E'TIENNE,  ST.,  a  large  manufacturmj 
town  in  the  department  of  Loire,  stand 
in  the  cenU-e  of  one  of  the  most  importan 
coal  fields  in  France,  from  which  abor 
500,000  tons  of  coal  ai-e  exported  annuaU, 
It  is  especially  famous  for  the  manufacture 
of  silk  ribbons  and  fire-arms.  Its  nbbon« 
which  are  exported  to  oU  pai-ts  of  the  worl 
are  unequalled  for  richness  of  colour  m 
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beauty  of  pattern,  and  of  the  quantity  manu- 
factured an  idea  may  be  formed  from  the 
statement  that  their  value  amounts  annually 
to  upwards  of  40,000,000  francs.  Govern- 
ment orders  for  iire-arms  having  considerably 
fallen  off  since  1834,  the  workmen  have  tm-ned 
their  attention  to  making  fowUng-pieces,  of 
which  30,000  a  year  are  disposed  of,  besides  a 
gi-eat  nmnber  of  pistols,  &c.  The  manufac- 
ture next  in  importance  is  that  of  hardware 
and  cutlery.  To  these  leading  articles  of 
industry  are  to  be  added  the  manufactures  of 
scythes,  nails  of  all  kinds,  saw  blades,  foils, 
anvils,  vices,  files,  silli  and  cotton  velvets,  &c., 
&c.  The  town  has  also  many  dye-houses  and 
tanyards;  and  in  the  subm-b  of  Terre-Noire 
there  are  important  iron-forges  and  fimiaces. 

Many  manufactured  products  from  this  im- 
portant town  will  have  a  place  in  the  approach- 
ing Exhibition. 

ETRUSCAN  WARE.  The  ancient  Etru- 
rians produced  pottery  ware,  specunens  of 
which  stiU  remain  to  illustrate  the  ingenuity 
of  that  very  ancient  people  after  a  period  of 
twenty-five  or  thirty  centuries. 

The  Etruscan  vases  belong  to  three  dif- 
ferent periods  of  art,  each  exhibiting  its  pecu- 
Uar  style.    The  most  ancient  are  those  which 
resemble  the  Egyptian  style:  indeed  it  has 
been  asserted  that  they  were  imported  from 
Egypt ;  but  it  is  more  probable  that  they  were 
manufactm-ed    in    Etruria,  from  Egyptian 
models.    They  are  partly  coloui-ed  of  black 
and  red  upon  a  pale  yellow  ground;  and 
harpies,  sphynxes,  griffins,  &c.,  are  depicted 
on  them.    The  next  in  order  are  those  with 
black  figures  on  a  red  ground,  in  stiff  and 
ungraceful  outhne,  while  the  form  of  the  vase 
itself  is  very  elegant.    The  third  and  most 
modem  style  exhibits  a  more  graceful  form  of 
vase,  and  graceful  and  spirited  figures  ;  the 
designs,  in  red  figures,  represent  stories  of 
gods  and  heroes,  as  well  as  incidents  of  do- 
mestic life. 

The  Etruscan  Room  at  the  British  Mu- 
seum is  well  worth  a  study ;  the  specimens  of 
ancient  pottery  are  numerous  and  highly 
ciirious. 

EUDIO'METER,  an  instrument  invented 
by  Dr.  Priestley,  and  originally  employed  by 
him  in  ascertaining  the  goodness  of  atmo 
spheric  air  obtained  from  various  places  and 
imder  different  circumstances.  The  use  of 
the  eudiometer,  termed  eudioraetry,  has,  since 
its  original  contrivance,  been  extended  to  all 
gaseous  mixtures,  but  especially  to  determin- 
ing the  quantity  of  oxygen  which  they  contain 
when  resulting  from  the  operations  of  ana- 
lysis. 

The  principle  upon  which  the  use  of  the 


eudiometer  depends,  so  far  as  atmospheric  air 
and  oxygen  gas  are  concerned,  is  that  of  ex- 
posing them  to  the  action  of  some  substance, 
whether  sohd,  fluid,  or  gaseous,  which,  on 
account  of  its  affinity  for  oxygen,  combines 
with  it  and  leaves  the  gas  with  which  it  is 
mixed  unacted  upon. 

The  eudiometer  mvented  by  Dr.  Priestley 
was  extremely  simple.  He  filled  a  phial  with 
water,  and  displaced  the  water  with  the  gase- 
ous mixture  to  be  examined ;  the  volume  of 
this  being  noted,  it  was  transferred  into  an 
ak-jar.  An  equal  volume  of  nitric  oxide  was 
added  to  it,  and  they  remained  together  a  few 
minutes.  When  this  part  of  the  process  was 
over,  the  gas  was  transferred  to  a  graduated 
glass  tube.  After  noting  the  volume  of  the 
gas,  the  result  was  expressed  m  measures  and 
decimal  parts ;  thus,  when  equal  volumes  of 
common  air  and  nitric  oxide  were  mixed,  and 
they  afterwards  occupied  the  space  of  one 
volume  and  two-tenths.  Dr.  Priestley,  in 
speaking  of  the  air  so  tried,  said  the  measures 
of  the  test  were  1.2,  or  the  standard  of  the  air 
was  1.2. 

Numerous  attempts  have  been  made  to 
render  the  eudiometrical  application  exact  and 
certain  by  Cavendish,  Fontana,  Ingenhouz, 
Sardiniani,  Dalton,    Gay    Lussac,  Heniy, 
Thomson,  Davy,  and  others.  The  eudiometer 
of  Scheele  was  a  graduated  glass  tube  contain- 
ing a  certain  volume  of  air,  which  was  exposed 
to  a  mixtm-e  of  sulphur  and  iron-fihngs  made 
into  a  paste  with  water.    De  Marte,  instead 
of  using  sulphur  and  iron,  employed  a  solu- 
tion of  sulphuret  of  potassium  prepared  by 
dissolving  sulphur  in  a  solution  of  potash. 
Guyton  employed  sulphuret  of  potassium  also 
in  his  eudiometer,  but  he  used  it  in  a  solid 
state,  and  apphed  heat  to  expedite  its  action. 
The  eudiometer  of  Seguin  is  a  glass  tube, 
filled  with  and  inverted  in  mercury  ;  a  small 
piece  of  phosphorus  is  put  under  the  open 
end  of  the  tube,  and  by  its  lightness  it  im- 
mediately rises  to  the  top  of  it,  where  it  is 
melted  by  the  approach  of  red-hot  iron.  A 
measured  portion  of  the  gas  to  be  examined 
is  then  passed  into  the  ttibe  ;  the  phosphorus 
inflames  on  each  addition  of  the  gas,  and  the 
mercury  rises,  owing  to  the  condensation  of 
the  oxygen.,  The  quantity  of  the  residual  gas 
is  determined  by  transferring  it  into  a  gra- 
duated tube,  and  the  difference  between  the 
quantity  submitted  to  experiment  and  that 
left  after  it  indicates  that  of  the  oxygen  ab- 
sorbed. BerthoUet  also  employed  phosphorus 
in  his  eudiometer,  but  instead  of  heating  it, 
as  in  the  above-described  method,  he  allowed 
combination  to  take  place  between  it  and  tho 
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Henry,  and  Mr.  Pepys,  employed  a  eudio- 
meter, in  which  the  test  liquid  was  either  a 
solution  of  h'on  impregnated  with  nitric  oxide, 
or  a  solution  of  sulphuret  of  potassium. 
Volta's  method  of  determining  the  quantity  of 
oxygen  contained  in  gaseous  mixtures  is  by 
means  of  combustion  with  a  known  volume 
of  hydrogen  gas ;  for  it  having  been  ascer- 
tained that  when  a  mixture  of  oxygen  and 
hydrogen  gas  is  fired,  one -third  of  the  dimi- 
nution is  owing  to  the  condensation  of  oxygen, 
we  liave  only  to  observe  the  measure  of  the 
contraction  of  volume  to  ascertain  that  of  the 
oxygen  which  was  present.  Various  modes 
of  effecting  this  have  been  devised  by  Volta, 
Mitscherlich,  Dr.  Ure,  and  others. 

Dobereitier  has  suggested  a  eudiometrical 
process,  founded  on  his  curious  discovery  of 
the  property  which  spongy  platinum  possesses 
of  causing  the  combination  of  oxygen  and 
hydrogen  gases.  In  this  eudiometer  the 
combination  occurs  without  explosion,  and 
yields  results  of  great  accuracy.  Dobereiaer 
found  that  when  the  spongy  platinum  was 
mixed  with  certain  substances,  so  as  to  pre 
vent  its  immediate  and  explosive  action,  it 
caused  the  oxygen  and  hydrogen  to  combine 
Avith  moderate  rapidity.  Dr.  Henry  and 
Dr.  Turner  employed  modifications  of  this 
process. 

EUPHO'RBIUM,  improperly  called  a  gum, 
or  gum-resin,  since  it  is  entirely  destitute  of 
any  gum  in  its  composition,  is  the  concrete 
juice  of  several  species  of  Euphorbia,  either 
exuding  naturally  or  from  incisions  made  in 
the  bark.  Much  of  the  article  found  in 
British  commerce  is  obtained  from  the  Eu- 
fhorhia  Canariensis,  while  that  which  occm'S 
on  the  continent  is  obtained  from  Euplwrhia 
officinanim,  and  other  African  species,  parti- 
cularly from  an  undescribed  species,  called  by 
the  Arabs  Dergmvse.  The  branches  of  this 
plant  are  used  in  tanning,  and  to  it,  according 
to  Mr.  Jackson,  the  morocco  leather  owes  its 
peculiarities.  By  the  most  recent  chemical 
analysis,  euphorbium  seems  to  consist  of  resin 
wax,  and  saUne  matter  (mostly  malates).  The 
resin  is  the  active  principle,  and  difi'ers  in 
some  respects  from  most  other  resins. 

Euphorbium  is  a  powerful  acrid  substance 
causing  h-ritation  and  inflammation  of  the 
parts  Avith  which  it  comes  in  contact.  It  is 
less  used  in  medicine  now  than  formerly. 

EU'PION  is  the  name  given  to  a  liquid 
obtained  from  animal  tar,  especially  that  of 
bones  or  bonis.    It  is  very  limpid,  colourless 
inodorous,  and  tasteless ;  it  boils  at  about 
U0°  Fahr. 

EURE.    This  department  is  one  of  the 
cider  districts  of  France ;  about  30,000,000 


gallons  are  produced  annually.    The  depart- 
ment is  rich  in  iron  ore ;  building  stone,  mill- 
stones, and  paving   granite   are  quaiTied? 
fullers'  earth  and  potters'  clay  are  found.  The 
manufactures   consist  of   fine  and  coarse 
woollen  cloths,  linen,  thread,  calico,  paper, 
printed  cottons,  ,cotton  yam,  cutlery,  tape, 
cotton  hosiery,  blankets,  carpets,  wind  instru- 
ments, horn  and  boxwood  combs,  glue,  nails, 
pins,  hardware,  &c.    There  are  numerous 
furnaces  and  foundries  for  the  manufactm-e  of 
iron,  glass-works,  numerous  flour  and  paper- 
mills,  dye-houses,  fulling-mills,  marble-sawing 
works,   sugar-refineries,  bleaching-groimds, 
important  copper  foundries,  zinc-works,  and 
a  great  number  of  tan-yards.    The  factories 
of  various  kinds  are  about  eight  himdred  in 
number.    The  exports  are  composed  of  the 
various  agricultm-al  and  industrial  products 
named;  the  imports  chiefly  of  the  raw  mate- 
rial required  in  the  numerous  manufactures, 
and  of  colonial  produce. 

Louviers,  in  this  department,  is  one  of  the 
chief  seats  of  the  cloth  manufactm-e  in  France ; 
it  has  upwards  of  40  factories,  in  which  from 
7000  to  8000  hands  are  employed.  It  has 
been  long  famous  for  the  finest  description  of 
cloths  (for  uniforms  &c.;,  which  range  from 
30  to  65  fr-ancs  an  eU.  Of  late  years  coai-ser 
cloths,  cassimeres,  fancy  goods  for  trousers, 
mantles,  &c.,  are  also  made.  There  are  also 
several  wooUen-yam  factories,  large  tan-yards, 
bleaching  estabhshments,  card  factories,  steam- 
engine  and  mUl-work  factories,  dye-houses, 
brick-works,  &o.,  and  a  brisk  ti-ade  in  corn, 
wood,  charcoal,  flax,  wool,  teazels,  etc. 

This  department  must  not  be  confounded 
with  that  of  Eiire-et  Loir,  wliich  bounds  it  on 
the  south.  Em-e-et-Loir  is  one  of  the  cider 
disti-icts  of  France.  Besides  wheat,  rj-e,  barley, 
oats,  leguminous  plants,  teazels,  weld,  flax, 
hemp,  &c.,  are  grown.  Hops  grow  spon- 
taneously in  some  districts  of  this  department. 
The  number  of  vdnA  and  water  mills  for  the 
manufacture  of  flom-  is  about  seven  hundred. 
Along  the  coiu-se  of  the  Avre  or  Anre  there 
are  important  paper-mills  belonging  to  the 
Messrs.  Fu-min  Didot.  There  are  also  nume- 
rous other  paper-mills,  tanning  and  fulliug- 
miUs,  cotton-spinnmg  factories,  iron  forges 
and  furnaces  (which  are  supplied  vnth  oro 
partly  from  the  mines  of  the  department,  nud 
pai-tly  from  those  of  Eure),  and  from  500  to 
600  factories  and  workshops  of  diflerent  kinds. 
Besides  the  articles  indicated,  flannels,  serges, 
di-uggcts,  blankets,  linen,  sieves,  and  woollen 
hosiei7,  nro  manufactured  and  exported.  A 
great  number  of  caps  are  knitted  of  the  fine 
wool  of  Beauce  or  of  Spain,  and  sent  to  Or- 
leans, where  they  ore  dyed  of  different  colours, 
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and  form  an  important  article  of  export.  The 
imports  are  wine,  trancly,  timber,  ■wool,  cloth, 
colonial  produce,  &c.  Stone,  marble,  granite, 
and  gypsum  ai'e  quan-ied.  Marl  is  very  abun- 
dant, and  is  used  for  manure.  Brick-clay  and 
potters'  clay  are  found. 

EUKOPE.  AU  the  countries  of  Em-ope 
are  briefly  noticed  in  other  parts  of  this  vo- 
lume, in  respect  to  their  products,  manufac- 
tming  industry,  and  commerce.  We  will  here 
give,  therefore,  simply  a  few  statistical  details, 
covenient  for  reference. 

Europe  has  an  ai-ea  of  about  3,900,000 
square  miles.  This  area  is  drained  by  rivers 
which  flow  into  five  seas,  or  directly  into  the 
Atlantic,  in  the  following  proportion : — Into 
the  Caspian  850,000  square  miles ;  into  the 
Baltic  900,000 ;  into  the  Mediterranean 
250,000 ;  into  the  Atlantic  direct  600,000;  and 
into  the  Northern  Ocean  and  White  Sea 
400,000.  The  areas  of  the  seas  themselves 
are — 

Mediterranean  . .    . .  760,000 

Black  Sea   190,000 

Baltic       ..    ..    ..  180,000 

Caspian    160,000 

White  Sea  . .  . .  40,000 
The  longest  straight  line  that  can  be  drawn 
through  Europe  is  about  3000  miles^  from 
Cape  St.  Vincent  to  the  river  Kara  on  the 
Frozen  Ocean.  The  coast-Une  of  Europe 
extends  about  30,000  mUes.  The  sovereign 
states  of  Em'ope  are  about  60  in  number,  and 
the  population  about  250  millions.  Nearly 
one-half  of  the  population  profess  the  Eoman 
Cathohc  religion,  nearly  a  quarter  Protes- 
tantism, and  nearly  a  quairter  the  Greek 
church;  the  remainder  comprise  miscella- 
neous sects. 

In  mineral  produce,  Europe  contains  a 
supply  of  most  of  the  chief  kiads.  In  animal 
products,  applicable  to  the  arts,  Europe  con- 
tains a  laa-ge  number,  but  is  deficient  in  many 
others.  The  botany  exhibits  the  following 
features: — The  southern  districts  exhibit  a 
strong  resemblance  to  the  vegetation  of 
Africa  and  its  adjacent  islands.  The  vine,  the 
date,  the  pisang,  the  prickly  pear,  the  castor- 
oil  plant,  the  American  aloe,  rice,  the  sugar- 
cane, the  cotton-plant,  maize,  Guinea  corn, 
the  fig,  the  ohve,the  orange — all  are  met  with 
in  different  parts  of  the  south  of  Europe.  At 
about  the  parallel  of  the  south  of  France,  a 
marked  change  occvu-s  in  vegetation  :  most  of 
the  southern  equinoctial  forms  of  vegetation 
cither  disappear  or  become  uncommon.  Still 
^nore  to  the  north,  where  the  vine  begins  to 
languish,  its  place  is  better  occupied  by  broad 
plains  of  wheat  and  other  com ;  the  hardy 
trees  of  England,  elms,  limes,  oaks,  ashes. 


alders,  beeches,  birches,  willows,  and  poplars, 
ai-e  found  everywhere,  with  rich  pastures,  and 
verdant  fields,  unknown  in  the  land  of  oranges 
and  myrtles.  At  last,  in  the  more  northern 
districts  of  the  continent,  aspens,  bird-chenies, 
birches,  lime-treesj  alders,  junipers,  spruce- 
fii'S,  and  pines,  are  the  principal  trees  that 
remain;  barley  and  oats  are  the  only  com- 
plants,  but  potatoes  continue  to  be  reared  in 
the  short  cold  summer. 

EVAPOEATION  is  the  transformation  of 
a  lictuid  into  a  gaseous  state  by  the  action  of 
heat.  If  any  liquid  be  placed  in  an  open 
vessel,  it  gradually  diminishes  in  quantity  by 
evaporation,  and  at  length  disappears.  The 
quantity  of  vapour  produced  in  a  given  time  is 
proportional  to  the  area  of  the  exposed  sur- 
face ;  but,  with  equal  temperatures,  the  escape 
of  vapour  from  different  liquids  varies  in 
rapidity.  Over  the  surface  of  an  ocean  the 
aqueous  vapour  held  in  the  atmosphere 
amounts  to  an  enormous  quantity.  The  quan- 
tity of  vapom:  which  rises  from  a  liquid  de- 
pends mainly  upon  the  temperature ;  but  it  is 
influenced  by  the  state  of  the  atmosphere 
with  respect  to  dryness  or  moisture,  a  dry  and 
warm  atmosphere  being  favourable  to  it.  At 
equal  temperatures,  in  a  close  vessel,  the  eva- 
poration is  the  same  in  quantity  whether  the 
vessel  containing  the  liquid  contain  also  air, 
or  have  the  air  exhausted  from  it,  but  more 
rapid  in  the  latter  case. 

It  was  found  by  Dalton,  that  at  212°  Eahr., 
the  evaporation  of  water  from  one  square  inch 
of  surface  is  equal  to  4.244  grains  per  minute ; 
and  at  138°  Fahr.,  one  grain  per  minute. 
Dalton  aud  Gay  Lussac  have  found  that  the 
evaporation  from  ice  is  equal  to  that  from 
water  at  the  same  temperature.  Dalton  also 
determined  that  the  quantity  of  vapotur  raised 
from  a  given  smface  of  any  hqiud,  at  a  given 
temperature,  is  directly  proportional  to  the 
elastic  force  of  the  vapour  at  that  temperatm'o. 
SoUd  substances  and  hquids  of  great  specific 
gravity  have  vapours  of  small  elastic  force. 
When,  by  evaporation,  a  liquid  is  transformed 
into  a  vapour,  heat  is  abstracted  from  the 
liquid,  and  a  thermometer  in  it  indicates  a 
depression  of  temperature. 

EXCENTRIC,  or  ECCENTRIC,  in  ma- 
chinery, is  a  land  of  wheel  in  which  the  axis 
or  centre  of  motion  does  not  coincide  with 
the  geometrical  centre,  or  in  which  the 
periphery  is  not  circular.  Eccentrics  form  an 
important  class  of  mechanical  expedients  for 
converting  one  kind  of  motion  into  another. 
They  also  furnish  means  for  producing,  from 
the  uniform  speed  of  one  revolving  shaft,  ro- 
tatory motion  of  continually  varying  speed  in 
1  shafts  placed  in  connection  with  it. 
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EXCISE  DUTIES.  This  name  is  given 
to  taxes  or  duties  levied  upon  articles  of  con- 
sumption -which  ai-e  produced  within  the  king- 
dom ;  and  also  upon  licences  to  permit  persons 
to  carry  on  certain  trades,  the  post-horse  du- 
ties, and  others  of  a  similar  Mnd. 

Excise  duties  are  said  to  have  had  their 
origin  in  this  country  in  the  reign  of  Charles  I., 
when  a  tax  was  laid  upon  beer,  cider,  perry,  of 
home  production,  by  the  Long  ParHament  in 
1643.  This  act  contains  also  a  list  of  foreign 
articles  upon  which  excise  duties  were  im- 
posed in  addition  to  duties  of  customs  already 
chargeable.  This  act  was  adopted  and  en- 
forced under  the  protectorate  of  Oliver  Crom- 
well ;  and  under  Charles  II.  the  duties  of  ex- 
cise were  granted  to  the  crown  as  part  of  its 
revenue. 

In  every  highly  taxed  country,  where  con- 
sumption duties  form  part  of  the  pubhc  re- 
venue, it  would  seem  to  be  hardly  possible  to 
avoid  the  adoption  of  this  class  of  duties.  In 
England  a  drawback  is  allowed  on  the  expor- 
tation of  domestic  articles  which  are  subject  to 
excise  duty. 

Excise  duties  are  liable  to  this  among  other- 
very  serious  objections,  that  the  regulations 
under  which  they  are  collected  interfere  with 
processes  of  manufacture,  so  as  to  prevent 
the  adoption  of  improvements.  Upon  the 
same  premises,  with  the  same  capital  and  tlie 
same  amount  of  labour,  double  the  quantity 
of  cloths  has  been  printed  wliich  could  have 
been  printed  previous  to  the  repeal  of  the 
duty  and  the  consequent  abolition  of  the  ex- 
cise regulations.  The  abolition  of  the  excise 
duty  on  glass  in  1845  was  made  princi- 
pally with  the  object  of  facilitating  improve- 
ments in  the  manufacture;  and  this  result 
has  been  most  remarkably  apparent.  The 
Crystal  Palace,  as  it  is  termed,  could  not  have 
been  built  six  years  ago,  before  the  glass  du- 
ties were  removed ;  neither  the  market  price 
of  glass  nor  the  manufacturing  arrangements 
would  have  permitted  its  construction.  The 
excise  regulations  respecting  the  manufacture 
of  soap  have  prevented  our  soap  manufac- 
turers from  entering  into  competition  with  the 
manufacturers  of  other  countries.  The  eifect 
of  the  paper  duty  has  been  already  adverted 
to.  [Book  Trade.]  Another  great  objection 
to  excise  duties  is,  the  facilities  which  they 
offer  for  the  commission  of  frauds  against  the 
revenue. 

In  1797  the  number  of  articles  subject  to 
excise  duties  was  28 ;  15  in  1833  ;  10  in  1835 ; 
and  in  1845  there  were  only  9,  including 
sugar.  The  post-horse  duty  is  under  the 
management  of  the  Board  of  Excise,  and  in 
Ireland  the  duty  on  game  certificates.  The 


brick  duty  was  repealed  in  1850.  The  eight 
following  articles  are  stiU  subject  to  these  du- 
ties, and  with  sugar  made  here  constitute  aU 
the  articles  on  which  the  excise  duty  is  now 
collected :  —  Hops,  Licences,  Malt,  Pepper, 
Soap,  British  Spirits,  Vinegar.  All  such  im- 
posts as  the  window  tax  come  under  the  desig- 
nation of  assessed  taxes,  and  not  excise  duties. 

In  1822  the  excise  duties  yielded  for  the 
United  Kingdom  more  than  twice  as  much  as 
the  customs  duties.  In  1821  the  excise  duties 
reached  to  27,400,300/.,  which  is  the  liighest 
sum  they  ever  attained.  In  1845  they  were 
again  reduced  to  the  amount  at  which  they 
stood  in  1797,  a  little  above  11,000,000/. 

In  1835  the  number  of  traders  in  the 
United  Kingdom  who  were  surveyed  periodi- 
cally by  excise  officers  was  588,000.  The  cost 
of  these  surveys  lq  England  alone  amounted 
to  533,902/. ;  but  since  1835  several  of  these 
surveys  have  been  aboHshed. 

The  net  produce  of  the  excise  duties,  in  the 
year  ending  October  10, 1850,  was  12,913,102/. 
Under  the  names  of  the  exciseable  articles 
are  given  in  this  work  a  few  statistical  details 
concerning  the  duties. 

Prior  to  1823  there  were  separate  and  ia  • 
dependent  Boards  of  Excise  for  England, 
Scotland,  and  L-eland,  and  the  total  number 
of  the  excise  commissioners  was  twenty-one. 
The  business  is  now  better  conducted  by 
seven  commissioners,  and  by  one  board  in 
London.  The  commissioners  hold  courts  and 
decide  summarily  in  case  of  the  infraction  of 
the  excise  laws.  The  number  of  persons  em- 
ployed at  the  chief  excise  office  in  London  is 
about  five  hundred,  whUe  those  employed  in 
difi'erent  parts  of  the  country  are  about  four 
thousand 

Eor  the  management  of  the  business  of  the 
excise  department  the  whole  of  the  United 
Kingdom  is  divided  into  collections,  and  these 
are  subdivided  into  districts,  rides,  and  di\i- 
sions.  There  ai-e  fifty  five  collections  in  Eng- 
land and  Wales,  exclusive  of  the  London  col- 
lection, and  at  the  head  of  each  is  a  collector, 
who  visits  the  principal  towns  in  his  circuit 
eight  times  a  year  to  receive  the  duties  and 
transact  other  business  connected  with  the 
department;  besides  which  he  is  requu-ed  to 
have  an  eye  generally  upon  the  discipline  and 
efficiency  of  the  service.  The  number  of  offi- 
cers in  a  collection  varies  from  forty  to  ninety. 
The  next  subdivision  of  a  collection  is  the 
distinct,  at  the  head  of  which  is  a  supennsor. 
Next  come  the  subdivisions  of  the  disti-icts 
into  rides  and  di^'isions,  or  foot-walks.  Where 
the  traders  are  scattered,  the  officer  is  obliged 
to  keep  a  horse,  and  his  circuit  is  called  a 
ride;  but,  if  a  large  number  of  tiraders  reside 
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m  a  smaller  circuit,  they  ai"e  visited  by  the 
officer  ou  foot,  and  then  each  portion  is 
tci-med  a  division  or  footwalk.    Before  going 
out  each  day,  the  officer  leaves  a  memorandum 
at  his  home  which  states  the  places  he  intends 
to  survey,  and  the  order  in  which  he  will  visit 
them ;  and  the  exact  time  at  which  he  com- 
mences each  must  be  entered  in  his  journal. 
The  supervisor  resurveys  some  of  the  officer's 
siu:veys  ;  but  which  they  will  be  the  officer  is 
of  course  ignorant;  and  if  errors  are  disco- 
vered they  must  be  entered  in  the  supervi- 
sor's diary.    These  diaiies  are  transmitted  to 
:  the  chief  office  every  two  months,  and  no  offi- 
.  cer  is  promoted  imless  the  diaries  show  him 
:  to  be  efficient.    The  periodical  removal  of 
officers  from  one  part  of  the  country  to  ano- 
;  ther  was  Mr.  Pitt's  suggestion,  and  is  still 
.  acted  upon :  about  1100  officers  change  their 
1  residence  yearly.    At  the  chief  office  in  Lon- 
don there  is  a  department  of  Surveyiug-Gene- 
1  ral  Examiners,  who  are  despatched  to  any 
district  ^vithout  ]3reviou3  intimation,  as  a  check 
1  upon  the  accuracy  and  integrity  of  the  super- 
'  visors.    Promotions  take  place  in  the  excise 
department  after  a  certain  fixed  period  in 
each  grade,  and  only  then  when  the  officer 
petitions  for  advancement.    This  involves  a 
rigid  examination  into  bis  qualifications,  which 
is  termed  '  taking  out  a  character.' 

EXETEE  is  a  sort  of  western  metropolis. 
1  Its  manufactm-es  ai-e  very  miscellaneous,  and 
■  such  as  befit  the  centre  of  a  large  agri- 
cultm-al  district.    Its  contributions  to  an  ex- 
hibition of  manufactures  must  necessarily  be 
of  the  same  miscellaneous  character  as  its 
'  products  generally.    Its  importance  depends 
'  mainly  on  its  being  a  cathedral  city,  and  the 
focus  for  a  large  and  fruitful  district  of 
'  country. 

EXPLOSION  is  the  sudden  displacement 
of  gaseous  particles,  accompanied  by  a  loud 

'  report.  The  bursting  of  a  bladder  under  the 
air  pump,  the  biu-sting  of  a  steam-boiler,  and 

'  the  firing  of  gunpowder  are  examples.  The 
explosions  which,  in  the  atmosphere,  accom- 

!  pany  a  flash  of  liglitning,  are  ascribed  to  the 

«  rush  of  air  into  the  vacua  produced  when  the 


aqueous  vapours  in  large  portions  of  space 
become  rapjdly  condensed.  Detonation  is  a 
species  of  explosion. 

The  bursting  of  steam-boilers  is  sometimes 
occasioned  by  the  formation  of  an  incrusta- 
tion on  the  interior,  which  prevents  the  lieat 
from  radiating  freely  tlu-ough  the  metal. 

EXPOETS.    [Impoets  and  Exports.] 

EXTEAGTS  are  medicinal  preparations  of 
vegetable  principles,  obtained  in  vaidous  ways. 
Sometimes  they  are  merely  the  juices  ex- 
pressed from  the  fresh  plants,  brought  by 
careful  evaporation  to  the  consistence  of 
honey,  and  then  more  properly  denominated 
inspissated  juices ;  at  other  times  they  consist 
of  certain  principles  of  the  fresh  or  dried 
plant  extracted  by  some  menstruiun  in  which 
they  are  soluble,  such  as  water,  proof  spuit, 
or  vinegar,  and  afterwards  evaporated,  as  in 
the  foi-mer  case.  According  to  the  nature  of 
the  menstruum  employed  the  extract  is  called 
aqueous,  alcoholic,  or  acetous. 

The  preparation  of  extracts  reqxiires  the 
greatest  cai-e.  The  plants  must  be  in  every 
respect  of  the  best  quality,  as  regards  the 
place  of  their  growth,  season  when  collected, 
&c.,  and  the  evaporation  must  be  conducted 
rapidly,  yet  at  a  low  temperature.  Extracts 
are  simple  or  compound,  according  as  they  are 
prepared  from  one  plant  or  from  several  dif- 
ferent kinds. 

A  well-prepai-ed  extract  should  possess  in  a 
great  degree  the  odour,  and  especially  the 
taste,  of  the  plant  from  which  it  is  obtained  ; 
it  should  not  have  either  an  empyreumatic 
smell  or  taste,  and  it  should  have  a  proper 
and  uniform  consistence.  It  is  necessary  to 
preserve  extracts  in  a  dry  situation.  To  assist 
in  keeping  aqueous  extracts,  it  is  customary 
to  sprinkle  a  httle  alcohol  over  the  sm-faco 
before  covering  them  up;  but  such  extracts, 
if  made  with  cold  water  and  mth  due  cai'c, 
rarely  require  this  precaution.  It  is  proper  to 
examine  the  condition  of  all  extracts  very  fre- 
quently, both  during  very  wsirm  and  very  wet 
weather :  any  portion  which  seems  spoiled 
should  be  immediately  thrown  out. 
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FACADE,  is  a  French  tei'in  of  modern  intro- 
duction into  the  EngUsh  language.  It  ex- 
presses the  face  or  front  view  of  an  edifice, 
and  is  often  used  in  spealdng  of  architectural 
buildings,  as  the  facade  of  the  Louvre,  or  the 
fa9ade  of  St.  Peter's  at  Rome. 

FACTOR  is  a  mercantile  agent,  who  buys 
and  sells  the  goods  of  others,  and  transacts 
their  business  on  commission.  He  is  in- 
trusted with  the  management  and  disposal  of 
the  goods,  and  he  buys  and  sells  in  his  own 
name,  iu  which  particulars  consists  the  main 
difference  between  factors  and  brokers.  The 
chief  part  of  the  foreign  trade  of  a  country  is 
carried  on  through  the  medium  of  factors, 
who  generally  reside  at  a  distance  from  the 
merchants  or  manufacturers  who  employ 
them.  The  common  duty  of  a  factor  is  to 
receive  consignments  of  goods,  to  sell  them, 
and  to  make  remittances  either  in  money, 
bills,  or  purchased  goods,  in  return ;  and  he 
is  paid  by  a  commission  upon  the  money 
which  passes  through  his  hands.  It  is  usual 
for  a  factor  to  make  advances  upon  the  goods 
consigned  to  him,  for  which,  and  for  his  com- 
mission, he  has  a  general  lien  upon  all  the 
property  of  his  employer  which  may  at  any 
time  be  in  his  hands. 

It  is  the  duty  of  a  factor  to  keep  the  goods 
with  which  he  is  intrusted  free  from  injury,  to 
keep  a  clear  account  of  his  dealings,  and  at 
proper  times  to  transmit  it  to  his  employer, 
with  information  of  all  the  transactions  and 
liabilities  which  he  has  entered  into  and  in- 
curred in  the  course  of  his  employment,  by 
which  his  principal  can  be  affected ;  also  to 
send  him  advice  of  all  bills  accepted  or  drawn 
upon  his  credit,  and  generally  to  act  with 
fidelity  to  him. 

There  is  another  description  of  factor,  who 
acts  under  what  is  called  a  del  credere  com  - 
mission, where,  for  an  additional  per  centage 
he  engages  for  the  solvency  of  the  purchasers 
of  the  goods  consigned  to  him.  In  this  case, 
the  factor  stands  in  the  relation  of  a  surety 
for  the  persons  with  whom  he  deals  on  account 
of  the  employer,  and  he  is  Uable  to  his  em- 
ployer only  in  case  of  their  default. 

FACTORIES;  FACTORY-SYSTEM.  The 
word  factory  has  had  two  different  meanings. 
It  formerly  meant  an  establishment  of  mer- 
chants and  factors  resident  in  foreign  coun- 
tries, wlio  were  governed  by  certain  regula- 
tions adopted  for  their  mutual  support  and 


assistance  against  the  undue  encroachments 
or  interference  of  the  government  of  the  coun- 
tries in  which  they  resided.  In  modem  times 
these  factories  have,  in  a  great  measure, 
ceased  to  exist,  because  of  the  greater  degi'ee 
of  security  which  merchants  feel  as  regards 
both  the  justice  of  those  governments  and  the 
protection,  when  needed,  of  their  own  country. 
The  Venetians,  Genoese,  Portuguese,  Dutch, 
French,  and  English  have  all  had  estabhsh- 
ments  of  the  nature  of  factories.  In  China 
the  Portuguese  estabhshed  a  factory  at  jNIacao, 
and  the  Enghsh  at  Canton.  In  most  instances 
factories  have  at  first  obtained  the  pri-vilege  of 
trading,  and  afterwai-ds  procm-ed  for  the  pre- 
cinct assigned  to  them  some  exemption  from 
the  jurisdiction  of  the  native  courts.  In  this 
state  of  things  the  supreme  government  of 
the  country  whose  subjects  have  estabhshed 
the  factory  prepare  laws  for  its  control  and 
administration,  and  treat  it  in  fact  as  if  it 
were  its  dependency,  though  the  sovereignty 
of  the  native  government  is  undisputed. 

But  iu  its  usual  acceptation,  the  word  fac- 
tory has  now  a  difi'erent  meanuig.  By  tlie 
Factory  Act  of  1844,  a  factory  means  any 
building  wherein  steam,  water,  or  other  me- 
chanical power  is  used  to  work  any  machinery 
employed  in  the  manufacture  of  cotton,  wool, 
hair,  silk,  flax,  hemp,  jute,  or  tow. 

What  is  called  the  Factory  System  owes  its 
origin  to  the  invention  and  sldll  of  Ai-kwright; 
and  it  is  probable  that  but  for  the  invention 
of  spinning  machinery,  and  the  consequent 
necessai-y  aggregation  of  large  numbers  of 
workmen  in  cotton-mills,  the  name  would 
never  have  been  thus  apphed.  It  is  in  the 
cotton-mills  that  the  factory  system  has  been 
brought  to  its  highest  state  of  perfection.  The 
power  of  subdivision  of  employment  accord- 
ing to  strength  and  skill,  and  that  of  bringing 
to°bear  upon  every  distinct  process  exactly  as 
much  force  as  is  necessary,  without  waste,  ai-e 
the  two  great  and  valuable  advantages  of  the 
factory  system. 

The  legislature  has  interfered  to  prevent 
children  in  factories  being  tasked  beyond  their 
strength,  to  the  permanent  injury  of  theu-B : 
constitutions.  This  abuse  was  the  more  toy 
be  apprehended,  because  a  large  proportion  ofB] 
the  children  engaged  in  cotton -spinning  areMj 
not  directly  employed  by  the  masters,  but  oreV 
under  the  control  of  the  spinners,  a  highly^| 
paid  class  of  worloaeu,  whose  earnings  greatl]«j 
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depend  upon  the  length  of  time  during  which 
they  can  keep  their  young  assistants  at  work. 
A  parHamentai-y  committee  sat  for  the  inves- 
tigation of  this  suhject  in  1832,  and  subse- 
quently a  commission  was  issued  by  the 
crown  for  ascertaining,  by  examinations  at  the 
factories  themselves,  the  kind  and  degree  of 
abuses  that  prevailed,  and  for  suggestmg  the 
proper  remedies.  In  consequence  of  these 
inquiries,  an  act  was  passed  in  1833  for  regu- 
lating factories.  This  act  was  amended  by 
that  of  1844. 

On  January  1,  1846,  a  new  act  came  into 
operation,  which  brought  print  -  works,  or 
calico-printing  estabUshments,  ^^ithinthe  ope- 
ration of  the  factory  regulations.  By  the 
terms  of  another  act,  passed  in  1847,  '  no 
chUch-en '  or  '  young  persons '  are  to  work  in 
a  factory  more  than  11  hom's  a  day,  from 
July  1,  1847  ;  nor  more  than  10  hours  a  day 
from  May  1,  1848.  The  same  provisions 
were  made  in  respect  to  all  women  of  what- 
ever age;  so  that  at  the  present  time  the 
work-hours  of  women,  boys,  and  girls,  are 
limited :  those  of  men  unlimited  by  any  enact- 
ment. By  an  act  passed  in  1850,  a  few  minor 
changes  were  made,  chiefly  with  a  view  to  pre- 
vent night-work  in  factories.  The  '  Ten 
Hours'  Bill,'  advocated  by  many  persons, 
would,  if  passed,  limit  the  working  hours  of 
males  in  factories. 

The  United  Kingdom  is  divided  into  four 
factoiy  districts,  presided  over  by  foiu-  inspec- 
tors and  several  sub-inspectors.  Each  in- 
spector presents  a  report  half  yearly  to  the 
Home  Secretary,  respecting  the  state  of  the 

Factories.  Spindles. 

England  and  Wales    3,689  22,850,010 

Scotland       ..    .,      550  2,256,403 

Ireland                         91  532,303 


4,330 


factories  within  his  district.  These  reports 
occasionally  give  such  information  as*  will 
show  the  number  of  factories  and  work-people. 
In  1845,  Mr.  Horner,  whose  district  is  very 
nearly  coextensive  with  the  county  of  Lanca- 
shire, gave  the  following  as  the  state  of  his 
district  in  that  year  : — 


Mills. 

Cotton  Mills  1,724 
WooUen  do.  241 
Flax  do.  71 
Silk        do.  32 


Workers 
under  18. 

69,155 

5,456 

2,255 

3,121 


Workers 
18  &  above> 

128,305 

6,485 

3,336 

3,324 


Power 
Looms.' 

138,717 

3,237 


995 


2,068 


79,987   141,450  142,949 

The  great  strength  of  the  woollen  and 
worsted  trades  lay  in  another  district,  con- 
cerning which  similar  returns  were  not  made. 

In  September  1848  the  mills  and  works 
within  the  hmits  of  tlie  town  of  Manchester, 
subject  to  the  factory  laws,  were  as  follow : 


25,638,716 

In  this  table,  the  horse-power  includes  both 
steam  engines  and  water-wheels  employed  in 
working  the  machinery  in  the  factories ;  they 
are  nearly  in  the  ratio  of  four- fifths  steam 
power  to  one-fifth  water  power.  The  tenn 
children  is  appUed  to  those  at  and  under  13 
years  of  age ;  from  13  to  18  the  term  applied 
is  young  persons. 

Taking  the  whole  of  the  United  Kingdom 
in  one  entry,  and  regarding  only  the  ages  and 
sexes  of  the  persons  employed,  we  find  the 
following  numbers  : — 
Males. 

Under] 3  .  19,400 
13  to  IS   .  67,804 
Above  18  .  157,866 


Females. 

15,722==  35,122 
329,577^555,307 


Mills. 

Hands. 

Cotton    .  . 

96 

26,809 

SUk    .   .  . 

8 

2,850 

Worsted  .  . 

3 

169 

Small  Wai-es 

17 

1,752 

Print  Works 

4 

1,172 

Dye  Works  . 

23 

1,847 

In  1850  a  retm'n  was  made  to  the  House  of 
Commons  respecting  factories,  more  detailed 
and  instructive  than  any  before  prepared.  We 
will  give  a  few  of  the  results,  calculated  to 
illustrate  different  aspects  of  the  subject. 

Fu-st,  in  respect  to  different  parts  of  the 
United  Kingdom  we  have  : — 

Horse  Children  Total 

Power.  Employed.  Employed. 

109,824  3i,155  495,707 

23,811        19,861  929  75,688 

2,517          4,532  38  24,087 


Power 
Looms. 

272,588 


245,130 


345,299^=500,429 


298,916       134,217       35,122  596,082 

In  respect  to  females,  one  entry  includes 
young  persons  and  adulLs,  as  the  same  laws  now 
apply  to  both  classes.  Of  100  persons  work- 
ing in  factories  58  are  females  and  42  males. 
About  6  per  cent  of  the  workers  ai-e  under  13 
years  old. 

The  next  classification  we  shall  notice  is 
that  which  depends  on  the  kind  of  operations 
carried  on.  There  are  four  classes,  as  fol- 
lows : — 

Spinning  factories   2,630 

Weaving  factories    454 

Spinning  and  weaving  factories  . .  1,005 
Not  specified    605 


4.000 


Next  in  regard  to  the  five  principal  kinds  of 
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materials  employed,  we  find  the  factories  to 
be  cGstributed  as  follows : — 


Cotton  factories 
Woollen 
Worsted 
Elax 
Silk 


330,024 
74,443 
79,737 
68,434 
42,544 


4,600  596,082 
The  number  of  factories  here  given  (4,600) 
is  in  excess  of  that  given  in  the  first  table 
(4330) ;  this  probably  arises  from  some  of  the 
factories  being  entered  twice,  in  cases  where 
they  work  mixed  fabrics  of  cotton  and  woollen, 
or  cotton  and  sii,  or  woollen  and  sUk.  The 
cotton  factories  are  rather  less  than  half  the 
whole  number,  but  employ  more  than  half 
the  entire  number  of  operatives.  The  average 
number  of  operatives  in  cotton  factories  is 
120  ;  the  average  in  all  factories  is  75.  Out 
of  the  1932  cotton  factories,  no  less  than 
1235  are  in  Lancashire;  out  of  the  1998 
woollen  and  worsted  factories,  no  less  than 
1298  are  in  Yorkshire.    It  will  be  seen  that  a 
remai-kable  parallelism  exists  in  these  num- 
bers ;  64  per  cent  of  all  the  cotton  factories 
are  in  Lancashu-e,  and  65  per  cent  of  aU  the 
woollen  and  worsted  factories  are  ua  York- 
shu'e. 

EAHEENHEIT,  GABRIEL  DANIEL,  is 
noticeable  liere  on  account  of  one  particular' 
invention.    He  was  bom  at  Danzig,  near  the 
end  of  the  17th  century,  but  the  precise  year 
of  his  birth  is  unknoTO.    His  taste  inchned 
strongly  to  scientiBc  pursuits,  and  having  tra 
veiled  through  different  parts  of  Germany  in 
order  to  acquire  information  respecting  the 
subjects  of  his  studies,  he  came  to  HoUand, 
and  estabhshed  himself  at  Amsterdam  as  a 
maker  of  philosophical  insti'uments.   He  is 
chiefly  distinguished  for  the  invention  of  that 
particular  scale  which  he  appUed  to  thermo- 
meters [Thermometer],  and  which  has  ever 
since  been  generally  in  use  in  this  country. 
He  was  elected  a  Fellow  of  the  Royal  Society 
of  London  in  1724,  and  wi'ote  some  papers  m 
the  'Philosophical  Transactions'  for  that 
year.    He  died  in  1740. 

FAIR.  Anciently,  before  any  flom-ishing 
towns  were  estabhshed,  and  the  necessaries 
or  ornaments  of  hfe,  from  the  convenience  of 
communication  and  the  increase  of  pro-sancial 
towns,  could  be  procured  in  various  places, 
goods  and  commodities  of  every  kind  were 
chiefly  sold  at  fau-s;  to  whicli,  as  to  one  uni- 
versal, mart,  the  people  resorted  periodically, 
and  supplied  most  of  their  wants  for  the  en- 
snin-^  year.  Whartcm,  m  his  'History  of 
En'^Ush  Poetry,'  has  given  us  a  curious 
account  of  that  of  St.  Giles's  bill  or  down, 


near  Winchester.  It  was  instituted  by  Wil- 
liam the  Conqueror,  at  first  for  three  days, 
which  were  afterwards  extended  to  sixteen. 
Its  jurisdiction  extended  seven  miles  round, 
and  comprehended  even  Southampton,  then  a 
capital  trading  town ;  and  aU  merchants  who 
sold  wares  within  that  cncuit,  unless  at  the  fair, 
forfeited  them  to  the  bishop.  As  late  as  1512, 
as  we  leai-n  from  the  Northumberland  House- 
hold-book, fairs  still  continued  to  be  the  prin- 
cipal marts  for  purchasmg  necessaries  in  large 
quantities,  which  are  now  supphed  by  the  nu- 
merous trading  towns. 

The  fairs  of  Frankfort-on-the-Main  and 
Leipzig  are  still  pre-eminent  in  Europe.  A 
very  large  part  of  the  book-trade  of  Germany 
is  centered  in  the  Easter  fair  at  Leipzig. 

The  fair  at  Nischnei  Novgorod,  m  Russia, 
between  the  river  Oka  and  the  river  Volga,  is  the 
largest  at  the  present  day :  200,000  ^'isitors 
are  said  to  attend  it,  and  commodities  to  the 
amount  of  4,000,000/.  sterhng  to  be  disposed 
of.    There  is  also  a  singular  fan  held  at  Ber- 
bera,  on  the  coast  of  Adel,  in  Eastern  Africa. 
Throughout  nearly  the  whole  of  the  year  the 
place  is  abandoned  to  the  hyena  and  the 
jackall,  and  the  huts  are  left  open  ;  but  as  the 
period  of  the  fair  approaches,  caravans  of 
camels,  horses,  mules,  asses,  and  ti-oops  of 
warriors  contmue  to  anive,  and  in  a  short 
time  the  desert  is  animated  by  the  presence  of 
many  thousands  of  persons,   who,  havmg 
transacted  theh-  business,  disperse,  and  the 
place  resumes  its  desolate  solitude.  Tlie 
great  commercial  fair  at  Beaucaire  in  Frauce 
has  been  akeady  described.  [Beaucaire.] 

FALICLAND  ISLANDS.  These  remote 
islands  ynO.  in  time  acquire  commercial  im- 
portance. They  ai-e  situated  in  the  South 
Atlantic,  and  consist  of  two  islands  of  conside- 
rable size,  and  many  smaller  ones.'  East  Falk- 
land is  about  90  miles  long,  and  on  an  ave- 
rage 40  miles  wide ;  West  Falldaud  is  about 
80  miles  long,  wth  a  mean  wdth  cf  about 
miles.  The  smaller  islands,  about  two  hun- 
dred in  number,  vai-y  considerably,  from  10 
miles  in  length  and  8  in  ^^'idth  to  mere  islets 
of  half  a  mile  in  diameter.  The  ai-ea  of  the 
whole  is  about  0000  square  miles. 

The  Falklands  ai-e  moderately  fertile,  and 
contain  several  good  hai'bours.  Small  colonies 
were  formed  there  by  the  French  and  the 
English  in  the  last  century,  but  aftcmards 
abandoned.  When,however,  it  was  found  that 
the  islands  formed  a  convenient  halting-place 
for  southern  whalers,  the  Republic  of  Buenos 
Avrcs  took  possession  of  them  m  lb20.  Eng- 
land protested  against  this  step  m  18,9. 
Meanwhile  the  government  of  Buenos  Ayros 
had  formed  a  settlement  at  Port  Loms  in 
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1823,  but  Great  Britain  asserted  its  rights, 
and  the  colony  was  given  up  to  the  English 
in  1833.  The  islands  have  since  assumed  the 
condition  of  a  regular  British  colony,  and  in 
1844  a  new  town  was  laid  out  on  the  southern 
shore  of  Stanley  Harbour,  a  land-locked  inlet 
sheltered  from  every  wind. 

In  a  recent  letter  from  FaUdand  it  is  said : 
'  The  number  of  wild  cattle  now  upon  East 
Falkland  is  estimated  at  over  150,000  head, 
in  addition  to  which  there  ai-e  herds  of  several 
thousand  tame  stock,  and  about  3000  wild 
horses,  with  several  troops  of  tamed  horseSj 
some  imported  from  South  America,  and  some 
of  the  native  breed,  trained  to  assist  in  cap- 
turing and  managing  the  cattle.  This  latter 
work  is  chiefly  performed  by  a  class  of  men 
called  Guachos,  natives  of  the  Pampas  of  La 
Plata,  whose  occupation,  from  childhood  up- 
wards, is  the  pursuit  and  subjection  of  the 
wild  herds  which,  in  countless  numbers,  cover 
those  vast  plains ;  but  latterly  several  English 
and  Msh  men  have  been  initiated  in  the  arts 
of  the  Guachos,  and  have  proved  themselves 
quite  as  sldLful  as  the  South  American  hun- 
ters, whilst  they  conduct  then-  perilous  occu- 
pation with  more  himaanity  and  consequently 
with  greater  profit  to  their  employers.  It  is 
found  that  all  esculent  vegetables,  particularly 
carrots,  parsneps,  and  turnips,  thrive  and  grow 
to  great  perfection  in  these  islands,  the  climate 
of  which  is  remarkably  salubrious.  As  a  naval 
station,  there  can  he  no  question  that  the 
Falklands  are,  at  the  present  juncture,  more 
than  at  any  former  period,  a  most  important 
possession  of  the  crown.' 

FALLOW  is  a  portion  of  land  in  which  no 
seed  is  sown  for  a  whole  year,  in  order  that 
the  soil  may  be  left  exposed  to  the  influence 
of  the  atmosphere,  the  weeds  destroyed  by  re- 
peated ploughings  and  hai-rowings,  and  the 
fertility  improved  at  a  less  expense  of  manure 
than  it  would  be  if  a  crop  had  been  raised 
upon  it.  ^ 

The  practice  of  fallowing  land  is  as  old  as 
the  Eoman  Empire.  It  appears  that,  where- 
ever  the  Piomans  extended  their  conquests 
and  planted  colonies,  they  introduced  this 
mode  of  restoring  land  to  a  certain  degree  of 
fertility  when  exhausted  by  bearing  grain. 
The  attention  of  agriculturists  has  in  later 
times  been  turned  to  lessen  the  necessity  of 
fallows,  and  to  substitute  some  other  means 
of  Restoring  fertility.  It  is  acknowledged  by 
all  experienced  farmers  that  manure  alone  is 
not  sufficient  for  this  purpose.  The  ground 
must  be  tilled  and  noxious  weeds  destroyed; 
'  and  the  only  efficacious  mode  of  doing  so  is 
to  stir  the  ground  at  the  time  when  their  seeds 
hjive  vegetated,  their  roots  have  made  shoots, 


and  before  any  now  seed  can  ripen.  Light 
sandy  soils  requh'e  only  cleansing  from  weeds  ; 
and  if  this  can  be  done  Avithout  leaving  them 
fallow  for  a  whole  summer,  a  great  advantage 
will  be  obtained.  This  has  been  effected  com- 
pletely by  the  cultivation  of  tiu-nips  and  clover, 
which  was  first  practised  in  the  hght  soils  of 
Flanders,  and  afterwards  introduced  into  tho 
similar  soils  of  NorfoU?,  from  whence  it  has 
spread  all  over  Great  Britain,  and  is  beginning 
to  be  adopted  more  generally  in  Ireland.  On 
light  lands  the  prepai-ation  for  the  tumipsj 
the  abundant  manuring  and  subsequent  hoe- 
ing, are  as  effectual  in  cleansing  the  land  and 
bringing  it  into  a  fertile  state  as  any  complete 
fallow  could  ever  be ;  and  the  clover  smothers 
and  destroys  the  weeds  which  may  have  come 
up  amongst  the  barley  or  oats  sown  after  the 
tm-nips.  On  heavy  soils  it  is  often  impossible 
to  keep  the  land  clear  of  weeds,  in  wet  cli- 
mates and  unfavourable  seasons,  without  a 
complete  fallow,  and  when  this  is  the  case  it 
is  best  to  do  the  thing  effectually!  Upon  cold 
wet  soils,  which  should  always  first  of  all  be 
well  imderdrained,  no  pains  should  be  spared 
to  get  the  land  perfectly  clean. 

The  advice  given  by  the  late  Mr.  Kham  was 
— Avoid  fallows  if  you  can  keep  your  land 
clean  ;  but,  when  you  fallow,  do  it  efi'ectuallyj 
and  improve  the  soU  at  the  same  time  by 
chalk,  lime,  or  marl,  according  to  circum- 
stances. Do  not  spare  either  ploughs  or  har- 
rows in  dry  weather.  In  short,  neither  plough- 
ing nor  manuring  alone  will  keep  a  soil  in  a 
good  fertile  state.  There  must  be  an  occa- 
sional fallow  for  some  soils,  and  turnips  or 
similar  husbandry  for  others. 

FALMOUTH.  The  harbour  of  this  Cor- 
nish seaport  is  an  extensive  bay,  well  pro- 
tected by  the  surrounding  highlands,  and  so 
conveniently  situated,  that  vessels  have  fre- 
quently been  able  to  proceed  on  their  voyago 
from  this  port,  while  those  from  Plymouth 
and  Portsmouth  have  been  forced  back  by 
contrary  winds  before  they  could  reach  the 
mouth  of  the  Channel.  The  exports  consist 
principally  of  the  produce  of  the  tin  and  cop- 
per mines.  The  number  of  sailing  vessels  re- 
gistered at  the  port  is  about  120. 

Unfortunately  for  Falmouth,  the  non-exist- 
ence of  a  railway  through  Cornwall  has  nearly 
deprived  this  town  of  its  former  importance  as 
a  packet  station.  Southampton  has  risen  in 
its  stead,  on  account  of  its  admirable  position 
in  respect  to  communication  with  the  mctro- 
poUs.  Nothing  but  a  complete  hne  of  railway 
will  restore  Falmouth  as  a  packet  station ;  and 
even  that  could  only  occur  after  tho  expii-nt  ion 
of  existing  conti-acts  between  the  Goveninient 
and  the  various  steam-packet  companies. 
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FALUN,  a  town  in  Sweden,  the  capital  of 
the  province  of  Dalecarlia,  is  celebrated  for 
the  great  mine  of  copper,  which  is  in  the  mid- 
dle of  the  town,  and  which  also  yields  small 
quantities  of  gold,  silver,  and  lead,  besides 
vitriol,  ochre,  and  brimstone.  There  are  a 
few  manufactures  of  tobacco,  linen,  cotton, 
and  wool-. 

FAN.  This  name  is  given  to  an  instrument 
or  machine  for  agitating  the  air  by  the  wafting 
or  revolving  motion  of  a  broad  surface  for  the 
purpose  of  producing  artificial  currents.  Large 
revolving  fans,  driven  by  machinery,  are  fre- 
quently used  either  to  faciUtate  the  cooling  of 
fluids  or  the  process  of  winnowing,  or  as  blow- 
ing machines  to  urge  the  combustion  of  a 
fire,  or  to  assist  in  ventilation.    Another  ap- 
plication of  such  an  apparatus  is  for  the  pur- 
pose of  regulating  or  checking,  by  the  resist- 
ance of  air  to  its  rapid  motion,  the  velocity  of 
light  machinery.    A  famiUar  example  of  such 
an  use  is  afforded  by  the  revolvmg  fans  of  a 
musical  snuff-box. 

FAN  MANUFACTURE.    The  manufac- 
ture of  ladies'  fans  is  a  larger  department  of 
industry  than  many  persons  would  suppose. 
After  a  considerable  interval,  during  which 
fans  were  little  used,  they  have  lately  coine 
a-^ain  into  favour;  and  the  manufactui-e  is 
conducted  in  France  on  a  considerable  scale. 
The  firm  of  M.  Duvelleroy  at  Pans  are  pre- 
paring some  magnificent  specimens  for  the 
Great  Exhibition.   From  an  account  of  that 
establishment  recently  given  in  the  '  Exposi- 
tor'we  learn  that  M.  Duvelleroy  has  prepared 
a  whole  set  of  fans  displaying  the  stones  of 
the  '  Arabian  Nights,'  intended  by  the  Grand 
Sultan  as  presents  for  the  ladies  of  his  harem ; 
they  are  to  be  submitted  to  the  lady  of  the 
Turkish  Ambassador  at  Paris,  before  bemg 
transmitted  to  Constantinople.  M.  Duvelleroy 
nanufactures  fans  for  the  courts  not  only  oi 
European  countries,  but  for  those  even  of 
Africa  and  Asia.  It  is  said  that  we  shall  have 
submitted  to  our  inspection  at  the  Exhibition 
:  fan  now  being  made  for  the  Emperor  of 
Morocco,  at  a  cost  of  more  than  1000?.  An^ 
other  is  now  in  progress  for  the  Empress  of 
Russia. 

From  the  source  above  refen-ed  to  we  ga 
ther  some  curious  details  concerning  the  fan 
manufacture.  Fans  were  known  in  the  East 
from  remote  ages ;  but  they  are  not  supposed 
to  have  been  introduced  into  western  Europe 
until  the  time  of  the  crusaders.  About  the 
10th  century  fans  cnme  into  very  general  use ; 
generally  made  by  fixing  peacock  or  ostrich 
feathers  in  a  handle  of  gold,  silver,  or  ivory. 
As  early  as  1522  the  fan  manufacturers  formed 
one  of  the  industrial  guilds  of  Poi-is.   In  the 
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time  of  Louis  XIV.  the  Jesuits  who  returned 
from  China  brought  over  specimens  of  the 
Chinese  folding-fan,  which  at  once  superseded 
the  former  shape.  When  the  Edict  of  Nantes 
drove  so  many  artisans  out  of  France,  fan 
makers  were  among  the  number;  they  came 
to  England,  where  the  trade  became  esta- 
bUshed  on  a  firm  footing.  Just  a  century  after- 
wards, the  French  Revolution  crushed  the  re- 
mains of  the  manufacture  in  France,  and 
England  became  the  chief  emporium  of  fans. 
At  the  termination  of  the  war  the  manufacture 
revived  in  France;  and  so  congenial  is  it  to 
the  taste  of  that  nation,  that  France  now  al- 
most entu-ely  monopohses  the  manufacture, 
very  few  fans  being  made  in  England. 

It  is  said  that  DuveUeroy  employs  2000 
persons— a  statement  scarcely  credible ;  he 
has  made  it  a  point  to  grasp  the  two  extremes 
of  the  scale  in  costliness  as  well  as  all  inter- 
mediate degrees,  for  he  makes  fans  from  one 
halfpenny  each  to  one  thousand  gumeas. 
Every  halfpenny  fan  goes  through  no  less 
than  fifteen  hands :  a  proof  that  the  factory 
system  must  be  thoroughly  carried  out  in  that 
establishment.   Duvelleroy's  fans  are  sent  to 
all  parts  of  the  worid,  and  are  now  competing  . 
in  the  East  with  those  of  China.  Spain  is  trj^- 
ing  to  maintain  a  home  manufacture,  but  all 
the  best  specimens  come  from  Faxis.  Amenca 
affords  the  best  markets,  for  while  the  ladies 
of  North  America  closely  imitate  the  fashions 
of  Paris,  those  of  South  and  tropical  Amenca 
are  passionately  fond  of  gorgeous  fans,  on 
which  the  most  exciting  scenes  are  painted  in 
the  most  dazzling  colours.    Duvelleroy  has  a 
large  corps  of  intelligent  ai-tists,  who  study 
the  peculiar  tastes  of  every  nation  m  respect 
to  pictures  and  colours.  _ 

In  themanufactiu-e  of  fans,  the  chief  parts 
ai-e  called  the  handle,  the  brins,  the  panaches, 
the  end,  and  the  leaf.    The  handle  is  the  part 
at  which  all  the  rest  of  the  fan  is  hinged  toge- 
ther, and  which  is  made  of  ivoiT,  wood,  or  any 
hard  material.    The  brins,  or  radiants,  from 
twelve  to  twenty-fom-  in  number,  radiate  from 
the  handle  ;  they  are  about  fom-  inches  long. 
The  ends  ai-e  elastic  pieces  which  connect  the 
brins  with  the  handle,  and  which  form  with 
them  the  skeleton  of  the  fan  ;  they  are  made 
of  mother-o'  peari,  tortoise-shell,  ivory,  hora, 
ebony,  hone,  citron-wood,   sandal-wood,  or 
plain  wood,  and  ore  rivetted  with  diamonds, 
gold  pearls,  or  more  cheap  material,  according 
to  the  price.    The  panaches  are  tlie  two  outer- 
most brins,  made  wider  and  stronger  than  the 
rest  for  security.    The  leaf  is  the  surface  of 
the  fan,  cut  into  the  form  of  the  segment  of  a 
circle.  It  is  made  of  paper,  of  cabretille  (very 
deUcate  kid-skin),  vellum,  parchment,  satin, 
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tulle,  gauze,  or  crepe,  according  to  circum- 
stances. There  are  as  many  folds  or  plaits 
given  to  this  leaf  as  there  are  brins ;  and  the 
biins  govern  the  opening  and  closing  of  the 
leaf. 

It  is  in  the  painting  and  decorating  of  the 
leaf  that  the  costliness  of  the  best  fans  chiefly 
consists.  Duvelleroy  has  a  number  of  highly 
paid  and  accompUshed  artists  engaged  in  this 
department. 

The  Chinese  workmen  are  not  permitted  by 
the  Emperor,  it  is  said,  to  send  goods  to  Eng- 
land for  the  approaching  Exhibition ;  but  M. 
DuveUeroy  is  about  to  send  some  choice  speci- 
mens of  Chinese  fans,  as  well  as  others  of  his 
.  own  manufacture. 

FAEM.  In  the  present  state  of  agriculture, 
:  a  man  who  takes  a  farm  of  200  acres  of  arable 
1  land,  or  land  partly  arable  and  partly  good 
1  pasture,  will  require  from  1600Z.  to  2000/. ; 
!  and  it  is  not  the  interest  either  of  the  landlord 
I  or  the  tenant  that  he  should  take  the  farm  un- 
!  less  he  can  command  that  simi.  The  amount 
(  of  capital  required  depends  in  a  great  degree 
.  also  orf  the  quality  of  the  land ;  veiy  rich  land 
I  reqmi-es  less  capital  in  proportion  to  the  rent 
:  than  poor  land.  Besides  the  quality  of  the 
=  soil,  many  other  circumstances  determine  the 

■  value  of  a  farm.  The  roads,  especially  those 
which  lead  to  the  neighbouring  towns,  whence 
manure  maybe  obtained,  are  a  most  important 
object ;  and,  if  there  is  water-carriage,  it  greatly 
enhances  the  value  of  the  fann.  The  roads  to 

■  the  fields,  and  the  distance  from  these  to  the 

■  farm-yard ;  the  convenience  of  having  good 
r  pasture,  or  land  easily  laid  down  in  grass,  near 
!  the  homestead ;  and  especially  the  situation 
0  of  the  farm  bmldings  with  respect  to  the  land, 
a  and  the  abundance  of  good  water — are  all  cir- 
'^cumstances  which  must  be  well  considered, 
a  and  which  will  greatly  influence  the  probable 
p  profits,  and  consequently  the  rent  which  may 
bbe  fairly  ofiered. 

Large  straggling  farm-buildings  are  incon- 
T  venient,  and  cost  much  in  repairs.    The  yard 
or  yards  in  a  large  farm  should  be  sheltered 
on  the  north  side  by  the  bams,  which  need  not 
be  so  extensive  as  used  formerly  to  be  thought 
necessary.    Every  farm  which  is  so  extensive 
'  as  to  require  more  than  one  floor  to  thrash 
the  corn  on  ought  always  to  have  a  thrashing- 
mill  attached  to  it.    A  small  yard,  distinct 
-from  the  other,  with  sheds  for  the  cattle  to 
■1  shelter  themselves  under  in  wet  and  stormy 
-weather,  is  a  great  advantage.  The  cart-sheds 
'  should  be  in  the  stack-yard,  which  properly 
'  occupies  a  space  north  of  the  barn.  Tliore 
shoukl  be  a  sufiBclent  number  of  stands  with 
proper  pillars  and  frames  to  build  stacks  on. 
On  each  side  of  the  yard  should  be  placed  the 


stables,  cow-houses,  and  feeding-stalls,  with  a 
pump  of  good  water  near  the  last,  and  conve- 
nient places  to  put  hay,  straw,  and  turnips  in, 
with  a  machine  to  cut  them.  An  under- ground 
cistern  near  the  cow-house  and  stables,  into 
which  the  urine  and  washings  of  the  cow-house 
may  run  by  means  of  a  sink  or  drain,  is  a 
most  useful  appendage.  Light  thatched  roofs 
are  sufficient  for  the  sheds  and  smaller  build- 
ings, and  even  for  the  cow-houses  and  sta- 
bles. 

In  the  old  system  of  agriculture  a  third  of 
the  gross  average  produce  was  considered  as 
a  fair  rent  for  a  farm,  including  all  the  direct 
payments  for  the  occupation  of  the  land,  such 
as  tithes,  rates,  and  taxes  ;  another  third  was 
supposed  to  cover  the  labour  and  expenses  of 
the  farm  and  interest  of  capital ;  and  the  re- 
maining third  was  appropriated  to  the  mainte- 
nance of  the  farmer  and  his  family,  out  of 
which  he  had  to  save  whatever  he  laid  by  as  a 
clear  profit.  But  this  calculation  is  no  longer 
applicable  to  the  present  state  of  agriculture. 
The  expenses  are  greatly  increased,  and  the 
produce  is  also  greater.  Eents  in  Scotland 
are  higher  than  in  England,  not  only  for  small 
occupations,  but  for  extensive  farms  ;  and  yet 
the  tenants  have  complained  less  of  the  times 
than  their  neighbours  in  the  south.  One  cause 
for  this  difference  is,  that  the  Scotch  farm-la- 
bourer is  more  advantageously  kept  as  a  sort  of 
in-door  servant  than  in  England  ;  another  is 
that  the  horses  are  better  managed  on  a  Scotch 
farm ;  and  a  third  is  that  Scotch  farmers  are 
generally  more  alive  to  scientific  improvements 
than  those  of  England. 

In  the  accounts  of  a  farm  there  are  many 
separate  items  to  be  taken  into  consideration. 
There  may  be  a  separate  account  kept  for 
every  field.  There  should  always  be  one  for 
every  crop  of  which  the  rotation  consists. 
There  is  an  account  of  the  labour  of  men  and 
horses  ;  of  the  produce  of  the  dairy  ;  of  the 
stock  purchased  to  be  fatted,  or  sold  again  in 
an  improved  state.  In  short,  the  divisions  of 
the  general  account  may  be  increased  without 
limit.  M.  de  Dombasle,  at  his  celebrated 
farm  of  EovUle,  in  France,  has  all  his  princi- 
pal servants  and  his  apprentices  assembled 
every  evening  after  the  day's  work  is  over. 
Each  man  gives  an  account  of  the  work  done 
by  him  or  under  his  superintendence,  which 
is  written  down  by  the  clerk.  The  orders  for 
the  next  day  are  then  given,  and  every  one  re- 
returns  to  his  lodging  or  his  home.  In  the 
course  of  the  next  day  the  cleric  enters  all  that 
ia  in  the  journal  into  a  book,  where  every  per- 
son employed  has  an  account :  every  field  has 
one ;  every  servant  and  domestic  animal  lias 
one ;  and  every  item  which  can  be  separated 
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from  the  rest  is  entered,  both  as  adding  to  the  1 
account  or  taking  from  it-  „ 

TAT  is  of  two  different  Hnds,  which  differ 
as  to  their  melting  point:  these  termed 
oUin  (or  elain)  and  stearin.    The  s^i^stences 
0  which  these  names  are  given  are  no  how- 
ever in  all  cases  absolutely  ident  cal  they 
wy  asto  smell,  taste,  soluhihty  m  alcohol^ 
71,  hut  all  fats  agree  in  hemg  -^oh^b  e  m 
wat^r,  and  in  tot  containmg  ^  ^r 
which  is  a  common  constituent  of  most  otlier 

T~  SI  wies  a  little  according  to  the 
r,artofthe  body  producing  it;  that  from  the 
Son  of  the  Iddneys,  after  it  has  been  melted, 
s'yXwishand  inodorous;  it  begms  to  con 
Crete  at  76°  Fahr.,  aaid  is  sohd  at  64  .  The 
0/t  of  human  fat  is  a  coWess  oily  s^^^^^^ 
i^h  fluid  and  remains  so  at  40  .  0.r  J'at,  wJien 
ild  begins  to  solidify  at  98°,  and  the  em- 
peratm-e  then  rises  to  102°  ;  it  contains  abou 
?£eSom.ths  of  its  -ight  of  stearm,  which - 
sohd  haxd,  colourless,  not  greasy,  and  ot  a 
gratla'c^ystahine  textm-e.    The  o  ext  o  ox 
fat  is  colouriess  and  nearly  modorou  .  Sleeps 
Fat  (or  3mton  Suet),  by  exposure  to  he  air 
acqules  a  peculiar  odour  ;  after  fusion  it  con- 
Ss  at  a  temperature  varymg  between  98 
and  1^2°  ;  the  stearin  is  white,  trans  ucent, 
nd  aL'fusion  but  i^^rfectly  ^st^^^ 

Sog^s  Fat,  or  Hog's  Lard,  'l^/f'f^^^^^Z 
solid,  which  fuses  between  78°  and  86  Jhe 
stearin  is  hiodorous,  sohd,  J^*!  ^^^J^^^ 
Goat^s  Fat  contains  a  pecuhar  fat,  teuned  by 
Chevi-enl  mrcin,  to  the  Presence  of  winches 
pecuhax  odom-  is  owmg.    Goose  Fat  is  colom 

and  of  a  pecuhar  taste  and  smeU. 
'"Jhe  flll  ffts,  whether  of  -i^^  --f^ 

table  origin,  are  "^^^^  ^^Tnrl^mal  f^are 
The  olein  and  stearm  of  f  ^^^^^^^^^^  f"' 
highly  useful  and  important  ^ 
iufactm-e  of  soap  and  candles  >  ti^ 
ter  nurpose  stearin  has  been  of  late  yeiJ  aa 
vtnCously  employed,  and  to  a  cons^J-^^e 
extent,  as  a  substitute  for  wax.    [Ca^^dlb  , 
^TeaTHEBS.  The  principal  uses  to  which 
feathets  are  apphed  are  for  Pe-^f^/^X 
tion,  as  phlmes  for  ladies'  'i^-^^-^'^^^Xand 
the  hats  of  military  officers  ;      f  ^ 
highly  elastic  material  for  ^"^"8  '     'j^^^'  , 
ions  and  pUlows  ;  or,  in  the  case  "f  the  Ina.ei 
quiU-feathers,  as  ^^^•iting-pens,  or  ^mall  tube^ 
•     for  the  manufacture  of  hair-pencUs,  or  similar 

^""of" the  various  kinds  of  feathers  employed 
as  plumes  for  head-dresses  the  most  important 
a  re  iTse  of  the  ostrich.  They  ai-e  first  washed 
S'a  aXr  of  whit,  soap  and  water,  and  sul. 
sequently  in  warm  cleai'  water.    They  ore 


bleached  by  thi-ee  successive  operations :  fost 
with  water  only,  then  with  a  htt  e  ^digo,  and 
then  ahttle  sulphur.  The  feathers  are  then 
dried  by  hanging  upon  cords  during  which 
S  are  shaken  fi'om  time  to  time  to  separate 
their  fibres.  To  increase  then:  phancy,  the 
ribs  are  scraped  with  a  bit  of  glass  cut  cu-cu- 
larly;  and,  to  hnpai-t  the  i;eqmsite  cm-ly  foi^^ 
to  the  filaments  or  fibres,  the  edge  of  a  blunt 
knife  is  drawn  over  them. 

Feathers  have  long  been  used  as  a  stufdng 
for  beds  and  pillows ;  goosefeathers  eBpeciaUy 
Goose  feathers  ai-e  divided  into  white  and 
gray,  the  former  being  deemed  the  most  valu- 
aik     The  less  valuable  Idnd  of  feathers, 
LoAvn  by  the  general  name  of  poultry  feathers, 
a^e  ^tined  from  turkeys,  ducks,  and  fowls. 
WM  duck  feathers  are  both  soft  and  e  asbc, 
hut  then- value  is  impaked      ^"^^^  ^^'fjf^. 
culty  of  removing  the  disagi-eeable  odom  of 
the  animal  oU  Avhich  they  contam.  \a^ious 
methods  are  practised  of  fleansmg  feath^s 
fromthek  oil,  principally  by  the  use  of  hme 
or  Ume-water  ;  but  Mr.  Hemng  has  mt^odu. 
ced  a  method  of  purif, dug  feathers  by  .tea^n, 
1  which  is  said  to  be  very  efiicacious.  The  soft- 
est and  finest  kind  of  feathers  employed  foi 
hedcSg  are  those  from  the  breast  of  the  eider- 
duck.    rErDEE-Do-ssTJ.]  ,      ,  « 

Of  the  quills  of  feathers  employed  for  pens 
those  from  the  goose  ai-e  .^^.f^^ 
among  many  modes  of  P^eP^'^^S  ^^^^^  'l^^ 
foUo^rins:— A  workman  sits  before  a  small 
SS,intowliichhethi-usts  the^W^^^^ 
the  auiU  for  about  a  second.  Immediately 
upon  Sdi-awm   it  from  the  fii-e,  he  (h-aws  it 
SiThe  edge  of  a  large  blunt  edged  kmife, 
Tned  a  hool^  by  which  it  is  forcibly  eomprcs- 
sed  ac-dnst  a  block  or  plate  of  "^o-^^^ated  to 
about"  350°  Fahr.   By  this  P-^;-^.  f  ^^^^^^ 
which  is  rendered  soft  and  elastic  bj  the  beat, 

do"-fish  slan.    ibe  piintipm  „„iilq 

open  to  convert  it  into  a  P^n-  ^ 
Foreign  feathers  were  imported  to  tbe  loi^ 

and  5,0nn/.in  IRlO-  .  |,oth 
■PTTTCiPAT?  iq  a  mineranMu'^'' ' 

crystalline  and  .-^^ -  J,  ^^..Jombic  prism, 
of  the  crystal  is  an  obbqi 
Both  the  colour  and  the  degree  » 
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rencj'  vary  greaUy.  Felspar,  which  is  a  com- 
ponent of  all  granites,  consists  mainly  of  silica 
and  alumina. 

FELT ;  FELTING.  Under  Hat  Manu- 
facture wUl  be  found  a  description  of  that 
peculiar  process  whereby  woollen  and  fur 
iibres  are  felted  into  a  material  fitted  for 
hats. 

Woollen  fibres  are  sometimes  combined  by 
the  felting  instead  of  the  wea\dng  process  for 
carpets  and  various  kinds  of  cloth.  Among 
other  manufactming  firms  for  the  purpose, 
there  is  the  '  Patent  Felted  Woollen  Cloth  Com- 
pany ; '  by  whom  is  made  felt  carpets,  embos- 
sed and  printed  felt  table-covers,  felt  pohshing 
cloth  for  plate  and  other  pm-poses,  felt  for 
veterinai7  purposes,  felt  waistcoatings,  felt 
coach-cloths  and  railway  carriage-linings,  up 
holsterers'  felt,  and  felt  for  pianofortes. 

A  material  called  Asphalted  Roofing  Felt  has 
come  rather  extensively  into  use.  The  two 
principal  kinds  are  Croggon's  and  McNeill's. 
The  quaUties  of  this  material  are  stated  by  the 
patentees  to  be  impei-viousness  to  rain  and 
snow,  non-conductibility  of  heat,  elasticity, 
lightness,  durability,  economy,  and  easy  apph- 
cation.  It  may  not  perhaps  possess  all  these 
desirable  qualities,  but  it  certainly  possesses 
many  of  them.  It  is  used  for  roofing  chmxhes, 
houses,  cottages,  verandahs,  farm-buildings, 
cattle  sheds,  and  other  buildings ;  for  Uning 
granaries  and  stores ;  for  protecting  ceilings 
from  damp  ;  for  hning  the  insides  or  outsides 
of  wooden  buildings  ;  for  covering  conservato- 
ries and  garden-frames;  for  thatching  corn 
and  hay  ricks;  and  for  many  other  pm-poses. 

The  felt  for  the  above  purposes  is  sold  in 
large  sheets  at  the  rate  of  about  a  penny  per 
square  foot.    Another  kind,  called  Inodorous 
Felt,  is  saturated  with  waterproof  material  free 
from  the  smell  of  the  ordinary  felt,  and  is  used 
to  prevent  wall-paper  from  being  injm-ed  by 
(lamp.    There  is  also  a  patent  Felted  Sheath- 
iii",  for  covering  ships'  bottoms  ;  it  is  a  felted 
mixture  of  hau-  and  vegetable  fibre,  and  is  not 
intended  as  a  substitute  for  copper  sheathing, 
but  to  be  used  as  a  layer  beneatli  it.  Another 
variety,  the  Non-conducting  Felt,  is  used  as  a 
coverfng  for  boilers  and  steam-pipes,  on  ac- 
coimt  of  its  power  of  confining  the  heat  within 
the  vessel  enclosed  by  it ;  it  is  used  for  fixed, 
locomotive,  and  marine  steam  engines,  and  in 
breweries  and  distilleries  :  it  is  said  also  to  be 
a  good  protective  of  water  pipes  from  frost. 

The  Asphalted  Felt  is  made  in  long  pieces, 
33  inches  wide  by  about  30  yards  long,  and  is 
sold  in  any  smaller  or  larger  quantities.  The 
fibrous  material  of  which  it  is  formed  is  satu- 
rated with  asphalte  or  bitumen.  Many  sheds 
and  other  buildings  at  Devonport  and  Wool- 


wich Dock  Yards,  Isle  of  Tortland,  and  else- 
where, are  now  covered  wth  this  material. 

FELUCCA  is  the  name  of  a  vessel  or  small 
craft  used  in  the  Mediterranean  for  coasting 
voyages,  being  propelled  botla  by  oars  and  sails. 
The  feluccas  carry  two  masts,  main  and  fore, 
with  lateen  sails. 

FENCES.  Wlien  a  park  is  inclosed  to  keep 
in  deer  and  game,  the  best  fence  is  a  stone  or 
brick  wall,  well  built  with  lime  mortar ;  but, 
as  this  is  expensive  where  stone  and  lime  are 
not  at  hand,  the  common  park  paling  is  more 
frequently  met  with.  This  is  composed  of 
posts  and  rails  of  oak  morticed  and  pinned  to- 
gether, and  spUt  pales  of  the  same  material 
nailed  upon  these  in  an  upright  position. 
Sometimes  the  pales  are  nailed  at  a  distance 
from  each  other,  which  makes  the  open  paled 
fence,  and  the  pales  are  then  generaUy  cut  to 
a  point  at  top.  Wood  fences  on  the  continent 
are  generally  of  ruder  construction. 

In  wild  mountain  passes  in  Scotland  and 
Ireland  it  is  usual  to  sepai-ate  the  properties 
of  different  indi\'iduals  or  that  of  parishes  by 
rough  stone  walls  put  together  without  any 
mortar.  The  materials  are  generally  at  hand, 
and  a  rough  and  efficient  fence  is  made  with- 
out much  labour.    Where  stones  are  not  at 
hand,  a  high  bank  of  earth  faced  with  sods  of 
grass  is  substituted  for  a  wall.    Furze  seed  is 
often  sown  on  it,  and  soon  forms  an  excellent 
fence,  which,  by  proper  care  and  clipping,  will 
last  a  long  time.   But  the  most  common  kind 
offence  for  fields  is  the  hedge  and  ditcli,  the 
bank  being  raised  with  the  sods  and  eai'th 
taken  out  of  the  ditch,  and  the  hedge  planted 
in  the  side  of  the  bank  towards  the  ditch,  or 
on  the  top.    Where  they  are  not  required  as 
drains,  it  is  a  great  waste  of  land  to  have  any 
ditches,  and  a  simple  hedge  planted  on  the 
surface  of  the  soil  is  much  to  be  preferred.  Of 
all  fences,  a  live  hedge,  which  is  cai-efully 
planted,  and  kept  properly  cut  and  trimmed 
when  it  is  grown  up,  is  by  far  the  best. 

When  a  fence  is  requu-ed  within  sight  of  a 
dwelling,  a  deep  ditch  is  sometimes  dug,  and 
a  fence  placed  at  the  bottom  of  it.  Tliis  is 
called  a  sunk  fence.  Sometimes  a  wall  is  built 
against  a  perpendicular  side  of  a  ditch,  and 
some  very  light  fence  is  placed  obhquoly  out- 
wards near  the  top  of  it,  and  level  with  tlie 
ground.  This  is  called  a  ha-ha  fence,  a  namo 
given  to  it  from  the  surprise  excited  in  a  per- 
son imacquain  ted  with  it,  when  he  suddenly 
finds  himself  on  the  top  of  a  wall  with  a  deep 
ditch  before  him.  A  vai'iety  of  light  fences  of 
iron  have  been  invented  for  the  same  pmiDOSc : 
some  of  these  are  fixed,  and  others  moveable : 
some  have  upright  pieces  of  cast  iron  as  posts 
let  into  oolv  blocks  simk  in  the  ground,  and 
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rods  of  wrought  iron  passing  through  holes  in 
the  uprights  :  some  have  wire  for  the  same 
purpose.  But  the  most  common  iron  fence 
is  composed  of  separate  m-ought-iron  hurdles, 
which  may  he  moved  at  pleasure,  and  ai-e  kept 
together  hy  screwed  pins  and  nuts. 

FERMENTATION.  This  is  a  general 
name  for  certain  changes  which  occur  in  vege- 
table and  animal  matters,  and  by  which  there 
are  produced  new  fluids  and  gaseous  com- 
pounds. Fermentation  is  of  three  kinds  :  the 
vtnoi/s,  producing  alcohol;  the  acetous,  yielding 
vinegar;  and  the  putrefactive,  of  which  the 
products  are  very  variable,  and  usually  fetid. 

When  the  expressed  juice  of  grapes  is  ex- 
posed in  warm  weather  to  the  air,  it  soon  he- 
comes  turbid  ;  its  temperature  lises  a  few  de- 
grees, a  motion  occurs  in  the  fluid,  and  minute 
hubbies  of  ak  form  and  break.  As  the  process 
goes  on,  a  thick  froth,  consisting  of  these 
bubbles  and  viscid  matter,  rises  to  the  surface, 
and,  when  these  bubbles  have  burst,  a  viscid 
substance  falls  to  the  bottom  of  the  vessel : 
this  possesses  the  property  of  causing  fermen- 
tation to  take  place  in  other  fluids  which,  with- 
out its  presence,  would  not  undergo  such  a 
change:  this  substance  is  caUed  yest.  ^  The 
sugar  of  the  grape  has  undergone  by  this  fer- 
mentation a  decomposition  into  alcohol  and 
carbonic  acid. 

Although  sugar  yields  alcohol  hy  its  decom- 
position, yet  pure  sugar  suffers  no  fermenta- 
tion. In  the  juice  of  the  grape,  there  is  some 
accompanying  matter  which  acts  as  a  ferment; 
and  when  yest  is  thus  spontaneously  produced 
it  causes  fermentation  in  sugar,  without,  as 
far  as  appears,  adding  anything  important. 

The  fermentation  of  malt-extract  is  noticed 
under  Brewing  and  Distillation.  Acetous 
fermentation  is  treated  under  Acetic  Acld  and 
Vinegar.  The  putrefactive  fermentation  is 
the  spontaneous  decomposition  of  vegetable 
and  animal  matter,  which  is  unaccompanied 
with  the  production  of  alcohol  or  acetic  acid. 
In  vegetable  putrefactive  fermentation  the 
principal  product  is  carbonic  acid,  and  proba- 
bly water,  both  derived  from  the  absorption  of 
the  oxygen  of  the  air,  which  unites  with  the 
liydrogon  and  carbon  of  the  vegetable  matter. 
In  the  putrefactive  fermentation  of  animal 
matter  ammonia  is  formed  by  the  union  of 
the  hydrogen  and  nitrogen  of  the  substance. 

FERNS.  The  properties  and  uses  of  the 
ferns  are  numerous.  Many  of  them  deposit 
starch  in  their  rizomata,  from  which  food 
maybe  prepared.  The  roots  oi  Nephrodiiim 
cuculenliim  are  eaten  in  Ncpaul;  those  of  Jn- 
fjiopleris  cvcda  are  used  in  the  same  manner 
in  the  Sandwich  Islands.  Diplazium  cxculentum, 
Gyatliea  medullaris,  Pleris  esculcnta,  and  Glciclir 


enia  dichotoma,  all  yield  starch,  and  are  em- 
ployed as  food  in  different  countries.  The 
Adiantum  Capillits  Veneris  yields  astringent 
and  aromatic  secretions.  Some  of  the  Ameri- 
can polypodiums  are  said  to  possess  powerful 
medicinal  effects.  The  Angiopteris  evecla 
yields  an  aromatic  oil,  which  is  used  in  the 
Sandwich  Islands  to  perfume  the  fixed  oils, 
as  cocoa-nut  oH.  The  stems  of  many  species 
contain  bitter  prmciples,  and  have  hence  been 
used  as  tonics.  Species  of  Aspidium  and  As- 
plcnium  have  been  used  in  European  medicme. 
The  Brazilian  negroes  form  tubes  for  their 
pipes  from  the  stems  of  Mertensia  dichotoma. 
Osmunda  regalis  had  once  a  great  reputation 

in  medicine. 

FERO'NIA.  The  Elephant  or  Wood  Ap- 
ple of  the  Coromandel  coast,  is  a  species  of 
the  Feronia  genus  of  plants.  The  fruit  is 
fleshy,  and  extremely  acid  before  it  arrives  at 
maturity ;  but,  when  ripe,  it  contains  a  dark 
brown  agreeable  sub  acid  pulp.  In  appearance 
the  fruit  is  large,  spheroidal,  rugged,  and  often 
warted  externally.  A  transparent  oily  flmd 
exudes  from  the  trunk  of  this  tree  when  an 
mcision  is  made  into  it,  which  is  used  by 
painters  for  mixing  their  colours.  A  clear 
white  gum  may  also  be  obtamed  from  the  tree 
very  much  resembhng  gum  arable.  The  wood 
is  likewise  valuable  on  account  of  its  durabihty, 
whiteness,  and  hardness. 

FERROCYANIG  ACID  is  composed  of 
hydrocyanic  acid,  cyanide  of  iron,  and  water. 
It  contains  23.27  per  cent,  of  kon.  This  acid 
is  decomposed  by  long  exposure  to  the  an-, 
Prussian  blue  being  formed  and  precipitated ; 
this  is  also  produced  hy  adding  it  to  a  persalt 

of  iron.  . 

FERRO'L,  a  seaport  town  of  Galhcia  m 
Spam,  has  some  manufactures  of  hats,  and 
carries  on  a  considerable  fishery  of  herrings, 
and  sardines,  which  are  piclded  and  exported. 
It  also  carries  on  some  trade  ^ith  Amenca, 
exporting  wine,  brandy,  and  corn. 

FE'RULA.  The  drugs  called  Sagapemm 
and  Assafcetida  are  yielded  hy  species  of  the 
Ferula  plant.  ,  •  . 

Assafcetida  is  said  to  be  found  only  m  two 
districts  of  Persia,  that  is,  the  fields  and  moun- 
tains round  Herat,  the  capital  of  IChorassan, 
and  the  range  of  moimtains  in  the  p^o^'mce  ot 
Lar  The  plant  is  said  to  arrive  at  as  great 
an  age  as  man  himself,  and  in  consequence 
its  roots  sometimes  attain  a  considerable  size. 
It  is  from  wounds  in  this  part  that  the  drug  is 
obtained.  Tlie  roots  are  not  wounded  before 
they  are  four  years  old;  the  greater  their  age, 
the  better  the  quaUty  of  their  produce  There 
were  four  operations  each  year  when  Kffimpfer 
visited  the  country ;  the  fii'St  m  the  middle  of 
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April,  the  second  at  the  latter  end  of  May,  the 
third  ten  days  later,  and  the  foiu-th  in  the  be- 
ginning of  July.  The  gatherers  on  the  first 
occasion  only  clear  the  hard  sandy  or  stony 
soil  away  from  the  root  to  the  depth  of  a  span 
or  so,  pulling  off  the  leaves,  replacing  the  earth 
about  the  roots,  and  then  heaping  the  leaves 
on  them,  and  pressing  them  down  with  a 
stone.  On  the  subsequent  occasions  they 
sUce  the  roots  transversely,  beginning  a  little 
below  the  top,  and  collecting  the  juice  that 
flows  from  the  wounds.  After  every  operation 
they  cover  the  root  with  the  old  leaves,  to 
screen  it  from  the  sun.  After  the  last  gather- 
ing the  roots  are  left  to  perish. 

Various  useful  substances  are  yielded  by 
other  species  of  this  genus  of  plants. 

FIBRE,  is  one  of  the  most  elementary  forms 
of  vegetable  tissue.  It  consists  of  excessively 
delicate  threads  twisted  spirally  in  the  interior 
of  a  cell  or  tube.  The  fibre  is  solid.  It  is  this 
elementary  fibre  which,  being  turned  spirally 
round  a  long  delicate  tube  with  its  spires  in 
contact,  forms  the  elastic  spiral  vessel. 

Without  entering  into  minor  difi'erences, 
fibre  is  a  general  name  for  the  cotton,  flaxen, 
and  hempen  material  which  forms  so  impor- 
tant a  class  of  our  textile  manufactures. 

FIBRIN,  is  a  substance  contained  in  the 
bodies  of  animals  both  in  a  fluid  and  in  a  solid 
state  ;  in  the  fluid  state  it  exists  in  the  blood, 
and  in  the  solid  state  in  muscular  fibre,  but 
the  fibrin  of  venous  blood  differs  from  that  of 
arterial  blood.  When  separated  from  the 
other  constituents  of  the  blood,  fibrin  appears 
in  the  form  of  long  white  elastic  filaments  ;  it 
is  inodorous,  tasteless,  and  insoluble  in  water 
whether  cold  or  hot,  but  by  long-continued 
boiling  a  portion  is  dissolved.  When  dried  at 
a  gentle  heat,  it  loses  about  four-fifths  of  its 
weight,  which  loss  is  water,  and  it  becomes 
then  homy  and  translucent,  and  very  much 
resembles  albumen  which  has  been  coagulated. 
Acetic  acid  and  fresh  fibrin,  when  kept  for 
some  hours  in  contact,  form  a  transparent 
gelatinous  mass  which  is  soluble  in  water. 
Solution  of  potash  dissolves  fibrin.  Its  com- 
position is  precisely  similar  to  that  of  coagu- 
lated albumen,  and  they  have  several  proper- 
ties in  common. 

That  variety  of  fibrin  which  constitutes 
muscular  fibre  is  so  interwoven  with  nerves, 
vessels,  and  ceUular  and  adipose  tissue,  that 
its  properties  are  probably  always  more  or  less 
modified  by  foreign  matters.  To  obtain  the 
fibrin  of  a  muscle,  it  must  be  finely  minced, 
and  washed  in  repeated  portions  of  water  at 
60°  or  70°  tiU  all  colouring  and  soluble  sub- 
stances are  withdrawn,  and  till  the  residue  is 
colourless,  insipid  and  inodorous.   It  is  then 


strongly  pressed  between  folds  of  linen,  by 
which  it  is  rendered  semitransparent  and  pul- 
verulent. 

There  is  also  a  substance  called  Vegetable 
Fibrin,  which  is  obtained  from  wheat  flour  by 
the  following  process  : — Make  the  flour  into  a 
paste,  and  wash  it  on  a  fine  sieve  with  a  small 
stream  of  water.  The  gluten  of  the  flour  will 
remain,  and  a  milky  liquid  will  pass  through 
the  sieve,  which  when  suffered  to  rest  will  in 
a  few  horu-s  become  clear  by  depositing  the 
starch  by  which  it  was  rendered  turbid.  If  this 
clear  Uquor  be  boiled,  a  flocculent  precipitate 
is  formed  in  it,  which,  when  washed,  dried, 
and  purified  by  boiling  aether,  has  the  same 
composition  as  animal  fibrin.  When  heated, 
it  coagulates,  and  possesses  the  properties  of 
coagulated  albumen. 

FIFE,  a  very  small  flute  giving  acute 
piercing  sounds.  It  is  an  octave  higher 
than  the  flute,  and  in  compass  comprises  two 
octaves.  Fifes  are  of  thi-ee  sizes,  named  by 
the  letters  A,  B,  and  C.  The  first  is  the 
lowest;  the  last,  which  is  that  in  common 
use,  is  the  highest. 

FIFE  SHIRE  is  one  of  the  best  cultivated 
counties  in  Scotland.  The  soil  is  of  various 
kinds.  In  the  most  fertile  districts  it  consists 
principally  of  a  rich  loam :  in  the  poorer  tracts 
it  is  mostly  a  wet  clay,  resting  on  a  cold  bed 
of  tiU.  A  level  tract  of  deep,  rich,  and  very 
fertile  loam  extends  from  east  to  west  along 
the  whole  southern  side,  varying  in  width  from 
three  miles  to  one  mile  from  the  shore  of  the 
Frith  of  Forth ;  and  there  are  in  other  parts 
very  rich  tracts  of  land.  The  extensive  water- 
boundary  gives  the  county  many  excellent 
ports  and  small  harbours,  from  which  steam 
communication  is  kept  up  with  Edinburgh, 
Dundee,  Perth,  and  other  places.  Most  of  the 
chief  towns  of  the  county  yn\l  be  shortly  linked 
together  by  railways.  Coal  and  limestone  of 
the  best  description  are  found  in  abundance 
in  almost  every  part  of  the  county  south  of 
the  Eden;  but  they  are  not  found  in  the 
upper  division,  north  of  this  river.  The  col- 
lieries are  numerous,  and  some  are  very  ex- 
tensive, and  employ  a  large  number  of  hands. 
Limestone  quarries  are  numerous  in  vaiious 
parts  of  the  southern  district.  Ironstone  is 
plentifully  obtained  in  several  parts  of  the 
coal  fields,  especially  near  Dysart,  and  in  the 
parish  of  Balgonie.  Lead  mines  have  been 
worked  in  the  Lomond  Hills.  Freestone, 
whinstone,  and  many  of  the  primitive  rocks 
are  abundantly  met  with.  There  are  beds  of 
rich  inarl,  brick-clay,  and  peat.  Gems  are 
sometimes  picked  up  in  the  beds  of  the 
rivers. 

There  are  a  few  patches  of  natiural  wo6d  in 


859 


FIGS. 


Fife.  The  plantations  are  numerous,  and  the 
timber  in  them,  which  is  mostly  aged  and 
valuable,  consists  of  ash,  elm,  beech,  fir  of 
different  kinds,  limes,  chestnut,  sycomore,  and 
oak.  Flax  is  grown  to  a  considerable  extent, 
and  is  used  in  the  hnen  manufacture  at  Dun- 
fermUne  and  elsewhere.  The  county  of  Fife 
has  been  long  distinguished  for  the  exceUence 
of  its  breed  of  black  cattle ;  when  fat,  they 
bring  a  much  higher  price  at  Smithfield 
mai-ket  than  any  other  kind.  The  Fife  cows 
are  also  of  high  repute  ui  the  daury. 

Small  breweries  and  distilleries  for  the  ma 
nufacture  of  malt  hquor  and  malt  spirits,  flour 
mills  and  pot-barley  mills,  salt-works  and  coal- 
works,  tan-works  and  soap-works,  and  brick  and 
tile  works,  are  among  the  industrial  establish- 
ments of  thecounty.  Butthelinenmanufacture 
is  by  far  the  largest ;  it  occupies  a  great  number 
of  hands,  who  spin  and  weave  flax  into  damasks, 
diapers,  checks,  ticks,  coarse  sheetnig,  and 
many  other  lands  of  linen  fabrics.  There  are 
fisheries  of  salmon,  cod,  tm-bot,  haddock,  &c., 
off  the  coasts.  There  are  a  good  many  ti-arhng 
vessels  belonging  to  the  county. 

At  Dunfermline  fine  Unens  ai-e  largely  ma- 
nufactured. At  Kii-kaldy  an  excellent  haijour 
has  been  formed,  fi-'om  which  about  50,000 
tons  ai-e  annually  shipped,  chiefly  to  places  on 
the  coast  of  Scotland.  Corn,  potatoes,  sheep, 
and  pigs  also  form  lai-ge  items  of  exportation 
to  London  and  various  other  ports.  Ibere 
are  several  flax-mills,  extensive  mantifactui-es 
of  coarse  linen  fabrics,  an  ii-on-foundry,  tan- 
neries, &Xi.  „.„    ,  .       .  -lOKn 

The  factory-statistics  of  Fifeshire  m  1850 
presented  the  followmg  results  :_There  were 
2  factories  for  spinning  and  weaving  woollens, 
with  20  power-looms  and  1480  spindles.  There 
were  40  factories  for  spinning  flax,  havnig 
52,344  spindles,  1353  horse  power  for  moving 
machinery,  and  employing  3980  persons. 
There  were  3  factories  for  weaving  flax, 
with  194  power -looms,  and  having  42-horse 

power.    „j. 

FIGS    Figs  belong  to  the  Ficus  genus  ol 
plants.  The  number  of  species  of  ficus  is  very 
considerable,  perhaps  as  great  as  that  ot  any 
arborescent  genus.   They  are  all  either  tropi- 
cal w  inhabitants  of  warm  countries,  home 
are  small  plants  creeping  upon  the  surface  ol 
rocks  and  walls,  or  cUnging  to  the  trunks  ot 
trees  like  ivy ;  others  are  among  the  largest 
trees  in  the  forest.    They  abound  in  a  milky 
^tlice  containing  caoutchouc;  and  there  is 
every  Reason  to  believe  that  the  specimens  ot 
this  substance  which  come  from  Java  nro  ex- 
clusively procured  by  tapping  difTorent  species 
of  Ficus.  Tlie  best  known  on  the  contnientof 
TndSa  is  yielded  by  Ficus  «/(».<!fnv?. 
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Although  the  fruit  of  Ficus  carica  (the  com- 
mon fig)  and  some  others  is  eatable,  yet  the 
whole  genus  abounds  in  an  acrid,  highly  dan- 
<Terous  principle,  diffused  among  the  milky  se- 
cretion.   This  is  perceptible  even  m  the  com- 
mon fig,  whose  milk  produces  a  burning  sen- 
sation on'  the  tongue  and  throat;  but,  when 
the  fruit  of  that  species  is  ripe,  the  acridity  is 
destroyed  by  the  chemical  elements  entering 
into  new  combinations.  The  common  fig  is  a 
smaU  tree,  naturally  inhabiting  the  temperate 
pai-ts  of  Asia,  and  now  commonly  cultivated 
in  Em-ope  for  the  sake  of  its  frmt.    In  the 
fertile  islands  of  the  Mediterranean,  in  Spain, 
Italy,  and  Greece,  and  even  so  far  north  as 
the  south  of  France,  the  fruit  is  so  well  npenod 
as  to  form  a  valuable  article  of  exportation  in 
a  dried  state.    The  fruit  is  gro^  with  some 
success  even  m  the  southern  and  milder  parts 
of  England,  but  it  is  seldom  found  m  tiie 
northern  parts  or  in  Scotland,  except  under 
glass.  The  fig-tree  is  very  apt  to  throw  off  i  s 
fruit  before  it  ripens,  and  vai'ious  methods 
have  been  suggested  to  prevent  this,  in 
the  Levant,  to  insm-e  a  crop,  the  process  of 
caprification   is  resorted  to.  [CAi>RTFic.i- 

TION  "1 

The  figs  imported  in  1849  amounted  to 
39,516  cwts.;  and  in  1850,  to  33,064  cwte. 

FILBERT.  This  term  was  origmally  ap- 
plied to  those  kinds  of  nuts  which  have 
very  long  husks;  but,  owing  to  the  numbei 
of  varieties  that  have  of  late  years  been  ob- 
tained, this  distinction,  which  was  nevei 
scientific,  appears  to  be  nearly  disregarded 
and  nut  Ja  fibert  are  ahuost  sj^onjTiious 
terms,  excepting  that  the  wdd  unciiltivated 
fi-uit,  and  those  varieties  wW^h  "lost  nearly 
approach  it,  are  never  called  filberts  The 
best  sorts  are  the  Frizzled  Filbert  Red 
Filbert,  White  Filbert,  Cob-Nut,  Bond-Nut, 
Downton,  and  Northamptonshire. 

About  Maidstone,  and  in  other  pa  ts  ot 
Kent,  the  management  of  the  Albert  is  be  U.r 
imderstood  than  in  any  other  part  ot  tbi=, 
^ouniry ;  and,  as  the_  soil  and  other  cim^^^^^ 
stances  seem  to  suit  its  ^^'"^^^^'^2 
quantities  are  gromi  for  the  London  n  aikeU 
In  order  to  preserve  filberts  in  a  fiesn  ana 
Iri  p    tate,St  is  only  necessary  to  prevent 
Smarting  wiUi  thar  -oi^turel^y  c^^- 
tion.    Burying  them  m  heaps  '"J^^^  ^"f^'^' 
putting  them  in  eariben  jars  m 
i,;vering  them  with  dry  sand,  are  '^J^^ 
plans,  and  many  others  equally  efficient 

SU'^EfOSt 

tbemselves. 
'   tTtLE  MANUFACTURE.    A  1^le,  as  oxn^^ 

Z  JLuce  a  series  of  fine,  teeth  or  cutting 
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edges,  which  ai'e  enlployod  for  the  abrasion  of 
metal,  ivorj',  wood,  &c. 

Steel  for  maldng  files,  being  required  to  be 
of  unusual  hardness,  is  more  highly  converted 
than  for  other  pui'poses,  and  is  sometimes 
said  to  be  double  converted.  Small  files  are 
mostly  made  of  cast  steel.  The  very  large 
files,  called  smiths'  rubbers,  are  generally 
forged  immediately  from  the  converted  bars. 
Smaller  files  are  forged  from  bars  which  are 
wrought  to  the  required  form  and  size  by  the 
action  of  tUt-hammers,  either  from  blistered 
bars  or  from  ingots  of  cast  steel.  These  bars 
ai'e  cut  into  pieces  suitable  for  maldng  one 
file  each,  which  are  heated  in  a  forge  fire,  and 
then  WTOught  to  the  required  shape  on  an 
anvil  by  two  men,  one  of  whom  superLutends 
the  work,  while  the  other  acts  as  general 
assistant. 

The  next  operation  upon  the  blanks  which 
are  to  be  converted  into  files  is  that  of  soften- 
ing or  '  lightening,'  to  render  the  Steel  capable 
of  being  cut  with  the  toothing  instruments. 
This  is  efifected  by  a  gradual  heating  and  a 
gradual  COoling.  The  surface  is  then  rendered 
flat  and  smooth,  either  by  filing  or  by 
grinding. 

The  cutting  of  the  teeth  is  usually  per- 
formed by  workmen  sitting  astride  upon  a 
board  or  saddle-shaped  seat,  in  front  of  a 
bench-,  upon  which  is  fixed  a  land  of  small 
anvU.  Laying  the  blank  file  across  the  anvil, 
the  cutter  secures  it  from  moving  by  a  strap 
which  passes  over  each  end  and  under  his 
feet,  Uke  the  stiiTup  of  the  shoemaker.  He 
then  takes  in  his  left  hand  a  very  carefully 
ground  chisel  made  of  the  best  steel,  and  in 
his  right  a  peculiarly-shaped  hammer.  If  the 
file  be  flat,  or  have  one  or  more  flat  surfaces, 
the  operator  places  the  steel  chisel  upon  it  at 
a  particular  angle  or  incHnation,  and  with  one 
blow  of  the  hammer  cuts  an  indentation  or 
furrow  completely  across  its  face  from  side  to 
side,  and  then  moves  the  chisel  to  the  requi- 
site positions  for  making  other  similar  and 
parallel  cuts.  If  it  be  a  half  round  file,  as  a 
straight-edged  chisel  is  stiU  used,  a  number 
of  small  cuts  are  necessary  to  extend  across 
the  file  from  edge  to  edge.  So  minute  are 
these  cuts  in  some  kinds  of  files,  that  in  one 
specimen  about  ten  inches  long,  flat  on  one 
side  and  roimd  on  the  other,  there  are  more 
than  20,000  cuts,  each  made  with  a  separate 
blow  of  the  hammer,  and  the  cutting-tool 
beihg  shifted  after  each  blow.  The  range  of 
manufactures  afford  few  examples  more 
striking  of  the  peculiar  manual  tact  acquired 
by  long  practice. 

Several  highly  ingenious  machines  have 
been  contrived  for  superseding  the  tedious 
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operation  of  file-cuttiug  by  hand;  but,  suited 
as  the  process  may  appear  to  be  for  the  use 
of  machinery,  it  has  been  found  to  present 
such  great  difficulties,  that  we  believe  no  file- 
cutting  engine  has  been  brought  successfully 
or  extensively  into  operation.  One  very  seri- 
ous difliculty  arises  from  the  circumstance 
that,  if  one  part  of  the  file  be  either  a  little 
softer  than  the  adjacent  pai-ts,  or  nanwer,  so 
as  to  present  less  resistance  to  the  blow  of  the 
hammer,  a  machine  would,  owing  to  the  per- 
fect uniformity  of  its  stroke,  make  a  deeper 
cut  there  than  elsewhere. 

After  the  files  have  been  cut,  the  steel  is 
brought  to  a  state  of  great  hoi-dness ;  this  is 
effected  in  various  ways,  according  to  the  pin-- 
pose  to  which  the  file  is  to  be  applied :  they 
are  generally  coated  with  a  sort  of  temporary 
varnish,  then  heated  in  a  stove,  and  then  sud- 
denly quenched.  After  hardening,  the  files 
ai-e  scoured,  washed,  dried,  and  tested. 

We  wiU  here  give,  from  a  Sheffield  news- 
paper, a  description  of  a  file  intended  for  the 
Great  Exhibition,  the  most  elaborate  perhaps 
ever  produced.  It  was  wholly  made  by  a  file- 
forger  named  Hiram  YoUnge,  in  the  employ 
of  Messrs.  Carr  of  Sheffield.  The  length  is 
54  inches,  breadth  3  J  inches,  thickness  f  of 
an  inch,  weight  28  lbs.  With,  some  small  ex- 
ceptions, the  whole  surface  is  covered  A\dth 
ornamental  designs,  all  cut  by  hand  with 
hammer  and  chisel.  The  tangs  (it  is  a  double - 
tanged  file) — are  sunk  by  filing,  and  are  orna- 
mented on  one  side  with  the  national  arms 
and  the  words  "  God  save  the  Queen,"  on  a 
shield ;  a  front  view  of  the  cutlers'  haU  on  the 
other,  with  the  motto  '  Pour  parvenir  a  Bonne 
foy.'  The  other  tang  represents  Atlas  bearing 
the  globe,  with  two  lions  couchant :  beneath 
ai-e  the  Sheffield  arras,  and  a  cornucopia  on 
each  side.  On  the  reverse  side  appear  the 
cutlers'  arms  with  the  emblem  of  industry — 
beehives  and  bees  on  the  wing — on  each  side. 
On  the  moulding  these  words  appear :  '  Cut, 
designed,  and  executed  by  Hu-am  Younge,  a 
member  of  the  Sheffield  file  trade.'  The 
centre  or  body  of  the  file  is  ornamented  on 
one  side  with  an  accurate,  full-length  view  of 
the  Great  Palace  of  Indnstrj',  in  perspective, 
forming  an  elegant  and  spirited  sketch.  The 
reverse  side  is  occupied  by  a  view  of  the 
Sheffield  Infirmary ;  while  on  the  ends,  be- 
tween the  centre  and  the  tangs,  are  four  views, 
illustrating  the  processes  of  fileraanufncturing. 
1.  A  file-forger's  shop,  exhibiting  bellows  and 
other  appointments,  and  a  file-forger  and 
striker  in  worldng  costume.  2.  The  interior 
of  a  wheel :  gi'inders  at  work.  3.  A  file- 
cutting  shop :  tln-eemen  cutting  files,  and  one 
grinding  his  chisel.    4.  A  hardening  shop  : 
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hardeners  at  work,  and  two  ■women  scouring 
files.    The  edges  of  the  file  are  occupied  with 
an  inscription.    The  remaining  space  is  filled 
up  with  chequered  work,  half  diamonds,  &o. 
This  unique  file  revolves  on  pivots,  so  that 
every  part  can  he  inspected  in  succession  with 
ease,  and  the  position  varied  to  bring  out  the 
innumerable  effects  which  light  produces. 
The  lighter  parts  possess  that  pecuhar  bright 
richness  observable   on  highly  ornamented 
silver  plate.    But  the  most  remarkable  fea 
ture  in  this  elaborate  ornamentation  is  a 
number  of  trees  in  full  foliage,  luxuriant  as 
the  work  of  the  pencil.    Each  separate  shade 
is  effected  by  a  distinct  style  of  perfect  tooth. 
Those  practised  in  the  dehcate  art  of  file- 
cutting  can  best  appreciate  this  wonderful 
piece  of  work ;  but  the  uninitiated  may  judge 
of  its  merit  by  bearing  in  mind  that  if  a  single 
tooth  were  cut  too  deep  or  too  shallow,  too 
narrow  or  too  broad,  or  the  least  awi-y,  it 
would  destroy  the  uniformity  of  the  shade, 
and  that  nowhere  is  there  such  a  defect  dis 
cernible. 

EILLET,  a  flat  rectangular  moulding,  of 
very  frequent  occurrence  in  architecture.  It 
is  used  to  terminate  or  divide  other  mouldings, 
as  in  the  cavetto,  which  is  surmounted  with  a 
fillet,  and  in  the  flutings  of  columns,  which  are 
divided  by  a  fillet.  The  fillet  is  much  used 
in  entablatures. 

EILTEE.  The  smaller  kinds  of  filters  are 
strainers  used  m  chemical  operations  for  ren 
dering  fluids  transparent  by  separating  the 
suspended  impurities  which  make  them  turbid ; 
or  for  separating  and  washmg  the  precipitates 
resulting  from  chemical  analysis.  They  are 
usually  made  of  unsized  or  blotting  paper ; 
and  they  are  used  either  spread  out  upon 
cloth  stretched  on  a  wooden  frame,  or  folded 
and  placed  in  funnels,  and  having  conse 
quently  the  form  of  an  inverted  cone.  They 
are  either  single  or  double,  according  to  the 
purposes  to  which  they  axe  to  be  apphed. 

Various  forms  of  filter  are  employed  for  the 
pm-pose  of  filtering  water,  either  for  drmkmg 
or  cuhnary  purposes.  These  filters  generally 
depend  upon  passing  water  through  sand  or 
small  pebbles  and  charcoal.  It  is  weU  known 
that  the  Thames  water,  though  it  contains  but 
little  saline  matter  in  solution,  is  frequently 
turbid,  owing  to  mechanical  admixture  of 
earthy  matter,  which  the  filters  in  question 
are  well  calculated  to  remove,  so  as  to  render 
the  water,  though  not  so  agreeable  as  spring 
water  for  drinking  on  account  of  its  flatness, 
yet  well  adapted  for  other  purposes. 

A  considorable  portion  of  the  river-water  of 
Paris  is  filtered  in  large  estabUshments  where 
it  is  employed.    The  filters  employed  are 


small  boxes,  many  in  number,  lined  with  lead, 
open  at  top,  and  having  at  the  bottom  a  layer 
of  charcoal  between  two  layers  of  sand.  If  the 
water  is  foul,  the  upper  layer  of  sand  reqmres 
to  be  renewed  daHy.  At  the  Hotel  Dieu  the 
boxes  are  hermetically  sealed,  and  the  water 
is  forced  through  the  filtermg  layers  by  arti- 
ficial pressure. 

A  very  simple  water-filter  may  be  made  of  a 
common  garden-pot,  or  sunilar  vessel,  with  a 
bottom  pierced  with  holes.  EiU  the  lower 
part  with  round  pebbles,  then  place  a  layer  of 
smaller  pebbles,  then  coarse  sand,  and  lastly 
a  layer  three  or  four  inches  in  depth  of  well- 
made  pounded  charcoal.  The  water,  in  per- 
colating through  these  various  strata,  loses 
nearly  all  its  mechanical  impmities. 

Murray's  '  Self-cleansing  Domestic  Tubular 
Filter,'  registered  in  1850,  is  to  be  soldered  to 
the  end  of  the  service-pipe.  The  enlarged 
part  of  the  pipe  contams  a  perforated  tube 
with  several  folds  of  flannel  and  Imen  wrapped 
round  it.  The  smaller  tap  communicates 
only  with  the  outer  casmg,  so  that  no  water 
can  reach  it  that  has  not  passed  through  the 
filtering  tube.  The  larger  tap  communicates 
with  the  interior  of  the  tube  ;  and  by  allowing 
it  to  run,  the  filter  ^vill  clean  itself. 

In  '  Burd's  Hydrostatic  Syphon  Water  Puri- 
fier,' also  registered  m  1850,  the  filtration  is 
performed  in  two  inverted  cones  containmg 
filtering  media,  situated  in  the  cyhnder.  When 
used,  the  instrument  is  unmersed  in  the 
water  to  be  filtered,  and  the  pipe  uncoiled  so 
as  to  hang  with  its  stop-cock  below  the  bottom 
of  the  instrument.  On  drawing  out  the  air 
from  the  pipe,  it  acts  as  a  syphon  and  a  stream 
of  pure  water  flows. 

Foster's  Pressm-e  Filter,  recently  patented 
at  Liverpool,  and  recommended  for  use  by  the 
Sanitary  Boai-d  of  that  town,  consists  of  a 
porous  stone,  hollow  in  the  inside,  and  con- 
tained in  a  metal  jacket.  This  apparatus, 
when  screwed  on  to  the  service-pipe,  causes 
the  water,  forced  through  the  stone  by  the 
pressm-e  of  the  main,  to  lose  aU  its  pollutions, 
and  come  out  pure  and  clear  in  the  extreme. 
There  are  two  taps,  one  of  which  draws  the 
filtered  water  from  the  interior  of  the  stone 
globe  ;  the  other  the  unfiltered  from  the  ex- 
terior;  and  the  apparatus  is  so  arranged  that 
the  dramug  of  the  unfiltered  water  cleanses 
the  stone  and  increases  its  powers  of  filtration. 

FINIST feRE.  This  department  of  France, 
in  Brittany  or  Bretagne,  produces,  besides  the 
usual  kinds  of  crops,  flax,  hemp,  tobacco,  and 
cider  fruits.  The  cider  produce  is  about 
1,500,000  gallons  annually.  Eels,  trout,  sal- 
mon, lobsters,  and  oysters  are  plentifiil;  but 
the  pUchaxd  fisheries  along  the  coast  afford 
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the  most  profitable  occnpation  to  the  Breton 
fishermen.  In  this  pursmt  niore  than  1000 
vessels  of  small  size,  and  about  4000  men,  are 
employed,  and  a  gross  annual  value  of  2,000,000 
francs  is  obtained.  This  includes  the  value 
of  the  enormous  quantities  of  the  common 
pilchard  (4,400,000 lbs.),  the  anchovy  pilchard, 
caught  ofl'  Concarneau  in  ForetBay  (1,100,000 
lbs.),  and  a  large  quantity  of  oil  pressed  from 
fish  which  are  not  cured.  These  fisheries 
form  an  excellent  nursery  for  the  French 
navj',  which  draws  its  best  seamen  from  Bre- 
tagne. 

Iron,  coal,  lead,  bismuth,  and  zinc  mines 
are  worked.  An  excellent  stone,  easily  worked, 
and  capable  of  resisting  the  action  of  the 
weather,  is  found  at  Daoulas  and  one  or  two 
other  places  near  the  Brest  Eoads  :  it  is  of  a 
light  green  colour,  and  when  worked  presents 
the  appearance  of  bronze  ;  it  is  called  Kersan- 
ton  stone,  and  of  it  several  of  the  churches  in 
the  department  are  built.  Granite,  marble, 
building  stone,  and  slates  are  quarried; 
potters'  clay,  kaolin,  and  whetstones  are  found. 
The  manufactiu-es  consist  of  sailcloth,  linen, 
soda,  soap,  seed  oil,  candles,  ropes,  pottery, 
paper,  leather,  refined  sugar,  litharge,  and  to- 
bacco. Ship-buHding  is  carried  on  at  Brest 
and  in  most  of  the  large  toms  on  the  coast. 
Tlie  commerce  of  the  department  is  composed 
of  the  various  products  already  named,  and  of 
wine,  brandy,  beer,  Dutch  cheese,  butter,  salt, 
and  colonial  produce. 

FINLAND.  Tliis  cold  Russian  province, 
lying  north-east  of  the  Baltic,  has  extensive 
forests  of  firs  and  pines  in  the  south,  inter- 
spersed with  oaks,  elms,  &c.  In  northern 
Lapland  these  trees  are  replaced  by  the  birch, 
until,  in  the  coldest  districts,  trees  cease  alto- 
gether. The  chief  crops  are  barley,  rye,  oats, 
wheat,  peas,  beans,  hemp,  flax,  potatoes, 
carrots,  parsnips,  onions,  hops,  and  tobacco ; 
but  the  produce  is  seldom  large.  Of  fruit 
there  is  scnrcely  any.  The  forests  yield  much 
timber,  pitch,  and  potash.  The  streams  are 
well  provided  with  fish,  which  form  the  chief 
food  of  the  people.  The  mineral  produce  met 
with  is  chiefly  bog-iron,  lead,  copper,  marble, 
slate,  and  chalk. 

Agriculture,  the  breeding  of  cattle,  and  in 
some  parts  the  fisheries  constitute  the  prin- 
cipal occupations  of  the  people.  There  are 
few  manufactures  except  in  the  large  towns, 
and  these  are  principally  of  iron-ware,  sail- 
cloth, and  stockings.  The  navigation  and 
trade  are  inconsiderable. 

FIR.    [Abies  ;  Pink-Tr-ee.] 
FIRE-ENGINE.    In  Rome    under  the 
emperors  there  were  bands  of  trained  firemen 
kept,   Ctesibius  is  believed  to  have  invented 


some  engine  for  the  extinction  of  fires  in  the 
time  of  the  Ptolemies;  and  a  few  indications 
of  similar  inventions  are  met  with  in  other 
quai'ters.  But  the  first  fire-engine  which  has 
been  distinctly  described  was  made  by  Hautsch 
of  Niu-nberg  about  1657.  Duperrier  received 
a  patent  for  making  fire-engines  for  Fi-ance  in 
1699.  None  of  these  earlier  engines  had 
either  a  flexible  hose  or  an  ah--chamber :  the 
first  of  these  was  introduced  by  Jan  Vander- 
heideinl672;  and  the  latter  by  Leupold  in 
1720.  It  was  about  the  beginning  of  the  same 
century  that  fire-engines  came  generally  into 
use  in  England. 

A  fire-engine  of  the  common  construction 
consists  of  an  oblong  wooden  chest  or  cistern, 
along  the  lower  part  of  which  runs  a  metallic 
pipe,  into  which  the  water  flows  from  a  feed- 
pipe connected  at  the  other  end  with  the  street 
plug.  The  water  having  entered  the  interior 
pipe  is  elevated  and  forced  into  an  upright 
air  vessel  by  two  pumps  which  are  worked 
by  manual  power,  by  means  of  long  handles 
or  levers  on  the  outside.  From  the  air-vessel 
the  water  is  forced  into  a  pipe  connected  with 
the  leather  hose ;  and  from  the  latter  it  is 
forcibly  impelled  on  the  bimaing  buildings. 
If  there  were  no  air-vessel  the  water  would  not 
flow  out  in  an  equable  continuous  stream,  but 
would  gush  forth  at  intervals  at  every  suc- 
cessive movement  of  the  pump-handles ;  but 
by  the  aid  of  the  air-vessel  the  stream  is  ren- 
dered continuous  by  the  elastic  pressure  of 
ail'  TOthin  the  vessel. 

Numerous  improvements  have  been  inti-o- 
duced  in  almost  every  part  of  the  fire-engine, 
whereby  it  has  been  rendered  much  more 
efficient  than  formerly.  In  1830  Mr.  Braith- 
waite  introduced  an  ingeniously  constructed 
steam  fire-engine,  which  has  occasionally  been 
employed.  The  same  engineer  has  also  intro- 
duced a  steam  floating  fire-engine,  in  which 
the  power  of  the  engine  can  be  transferred  from 
propelling  the  vessel  to  worlring  the  pumps 
when  requisite. 

Mr.  Tilley,  the  fire  engine  maker,  has  re- 
cently contrived  a  small  fire-pump,  calculated 
to  be  useful  before  the  larger  engines  anive. 
It  is  well  suited  for  warehouses  and  shops,  as 
it  can  be  worked  from  a  single  bucket  of  water. 
It  consists  of  a  sort  of  double  cylinder,  one 
within  another,  the  inner  one  being  the  barrel, 
and  the  outer  the  air-vessel.  In  the  barrel 
works  a  piston,  the  rod  of  which  ends  at  the 
top  in  a  nob,  which  serves  as  a  handle.  The 
lower  end  of  the  instrument  being  placed  in  a 
bucket  of  water,  and  tlie  piston  being  worked 
vertically,  water  is  drawn  into  the  barrel,  and 
is  forced  by  the  air  pressure  through  a  hoso 
screwed  to  one  side  of  the  air-vessel.  The 
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pump  can  discharge  six  gallons  of  water  per 
minute,  to  a  height  of  thirty  feet. 

Down  to  the  year  1825  all  the  Eire  Insurance 
Companies  of  London  had  their  separate  es- 
tahlishments  of  fire-engines  ;  hut  in  that  year 
the  Sun,  the  Union,  and  the  Royal  Exchange 
Companies  joined  their  fire-engine  establish- 
ments, which  were  placed  under  one  superin- 
tendence. Soon  afterwards  the  Atlas  and  the 
PhoBuix  Companies  joined  the  association. 
The  advantage  of  this  combined  system  of 
action  having  been  jproved,  most  of  the  re- 
maining companies  joined  in  1833,  and  formed 
a  new  association,  which  was  to  be  managed 
by  a  committee,  formed  of  one  member  from 
each  of  the  associated  companies.  London 
was  divided  into  a  certaui  number  of  districts, 
in  each  of  which  were  two  or  more  stations, 
provided  with  engines. 

The  plan  has  worked  well :  more  companies 
have  joined  the  association;  and  it  is  found 
that  all  are  benefited.  The  firemen  are  formed 
into  a  corps,  called  the  fire-brigade,  which  is 
under  the  efficient  control  of  Mr.  Braidwood, 
superintendent  of  the  establishment.  The 
men  are  clothed  in  a  uniform ;  and  a  certain 
number  of  them  at  each  station  are  ready  at 
all  hours  of  day  or  night.  Each  company  pays 
its  quota  towards  the  expenses  of  the  fire- 
engine  establishment. 

A  fire-engine  of  great  power  was  made  for 
the  London  Docks  a  few  years  ago,  mth  work- 
ing barrels  eight  inches  diameter.  It  would 
throw  a  jet  perpendicularly  to  a  height  of 
eighty  feet;  at  an  angle  of  45°  the  jet  would 
reach  to  a  distance  of  130  feet. 

The  West  India  Dock  Company  employ  a 
steam  tug  to  move  the  vessels  usmg  the  docks ; 
and  their  assistant  engineer,  Mr.  P.  Clark,  has 
designed  a  simple   method  of  making  the 
power  of  the  engines  of  the  boat  available  in 
case  of  fire.    A  large  Downton's  pump  is  fixed 
on  deck,  and  connected  by  gearing  to  the  en- 
gines, so  that  they  can  be  readily  disconnected 
from  the  paddle-wheels,  and  their  power  ap- 
plied to- the  pump.    The  power  of  the  engines 
is  30  liorses,  which,  nominally,  would  be  equal 
to  240  men,  or  10  of  the  ordinary  fire-engines, 
but  in  reality  to  a  much  greater  nunibcr. 
Without  using  the  whole  power  of  the  engines, 
a  stream  of  water  equal  to  COO  gallons,  or  3 
tons,  per  minute,  is  projected  20  feet  higher 
than  the  highest  warehouse  in  the  docks.  As 
the  fires  in  the  boilers  arc  never  allowed  to  go 
out  entirely,  this  machine  is  always  in  readi- 
ness, and  in  the  event  of  a  ship  taking  fire 
could  tow  licr  out  of  danger,  and  extinguish 
the  fire  at  the  same  time. 

In  the  year  1850  there  were  217  premises 
totally  desti-oyed  by  fire  in  the  metropolis, 


621  partially  destroyed,  and  18  lives  lost. 
Nearly  100  houses  were  more  or  less  injured 
by  explosions  of  fire-works. 

The  employment  of  saline  substances  for 
extinguishing  fires  has  been  long  Imown.  Dr. 
Clanny  suggested,  a  few  years  ago,  the  em- 
ployment of  water  for  fire-engines,  containing 
five  ounces  of  miuriate  of  ammonia  to  each 
gallon  of  water.  Mr.  Phillips's  apparatus, 
now  occupying  a  good  deal  of  pubUc  attention, 
is  briefly  noticed  under  the  heading  of  Anni- 
HiLATORj  Fire. 

The  engines  employed  m  gardening  and 
agriculture  partake  a  good  deal  of  the  cha- 
racter of  fire-engmes  in  their  construction. 

■GrARDEN  ENGINE.] 

FIRE-ESCAPE.    Numerous  contrivances 
have  been  brought  before  pubhc  notice  from 
time  to  time  for  saving  the  lives  of  persons 
who  may  be  in  a  buildmg  while  it  is  burning. 
Mr.  Meseres  devised  a  kind  of  chair  of  straps, 
3j  wliich  a  person  could  lower  himself  from  the 
window.    Mr.  Davis  proposed  the  use  of  three 
ladders,  which  might  draw  out  hke  a  telescope, 
and  might  reach  from  the  ground  to  the  upper 
windows  of  a  house.    Mr.  Young  contrived  a 
sort  of  rope-ladder,  with  non  rounds  of  very 
flexible  construction.    Mr.  Braby  invented  a 
sort  of  a  long  pole,  down  wliich  a  car  or  chan 
might  travel  from  a  window  to  the  ground. 
Mr.  Witly  introduced  a  sort  of  bag  or  case, 
which  may  be  lowered  from  the  sill  of  a 
window  by  ropes  governed  by  the  pei-son  who 
might  be  seated  in  the  bag.    Mr.  Ford  recom- 
mended the  use  of  a  long  pole,  at  the  upper 
end  of  which  is  tackle  for  lowering  persons 
from  a  window.    Tslr.  Meri7T\'eather  has  con- 
trived a  series  of  short  ladders,  which  fit  on 
to  each  other  end  to  end,  and  can  be  elevated 
to  a  considerable  height  quickly. 

But  the  fii-e-escape  which  has  come  most 
into  use  in  London  is  a  wheel-carriage  sup- 
porting a  lofty  canvas  shoot  or  trunk,  attached 
to  a  ladder  or  frame  ;  when  placed  up  aganist 
a  house,  a  pei-son  can  get  mto  this  trunk  from 
a  window,  and  slide  safely  do\^Ti  to  the  bottom, 
with  the  aid  of  some  ingenious  mechanism 
attached  to  the  frame.  Many  such  machines 
fu-e  kept  in  public  places  in  London  dunngthe 
niaht,  attended  by  men  whose  business  it  is  to 
wheel  these  machines  to  any  spot  where  hfe  is 
endangered  by  fire. 

A  Report  was  presented  to  the  city  corpora- 
tion in  1840  from  the  police  commissioners,- 
descriptive  of  thirty  plans  for  fire-escapos, 
which  had  been  proposed  by  difi'crent  parties. 
They  were  of  three  classes:  1st.  Machines 
intended  for  domestic  use  only,  to  be  resorted 
to  by  inmates  of  houses  in  cases  of  fire  ;  ~nd. ' 
Machines  to  be  used  from  the  tjutside,  and 
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made  to  combine  tlie  secmity  of  property  with 
the  protection  of  persons ;  3rd.  Machines 
exclusively  for  tlie  protection  of  life  from  fire, 
to  be  used  out  of  dooi-s  under  the  respon- 
sible direction  of  the  police.  Among  the 
thirty  were  Davies's  effective  but  rather  pon- 
derous machine;  WiveU's,  with  tlie  canvas 
trunk;  and  Gregoi^'s  sliding  ladders  on  a 
can-iage.  Whichever  may  be  the  best  fonn  in 
mde  thoroughfai-es,  it  is  thought  that  the 
common  fire  ladders  of  the  London  Brigade 
are  the  most  generally  useful  in  courts  and 
confined  situations. 

FIEE,  GREEK,  an  invention  of  the  middle 
ages  which  was  often  employed  in  the  wai's  of 
•-he  Christians  and  Saracens.    According  to 
Gibbon,  this  combustible  was  used  at  the 
sieges  of  Constantinople  in  tlie  7th  and  8th 
centmies.    It  was  afterwards  employed  by  the 
caliphs  against  the  Crasadevs  ;  but  the  inven  - 
tion of  gunpowder  changed  the  nature  of 
1  military  tactics.    There  is  much  uncertainty 
fas  to  the  nature  of  this  Greek  Fire.    It  is 
ssupposed  to  have  been  a  compound  of  naptha, 
s  sulphur,  and  pitch  ;  and  Gibbon  thus  describes 
i  its  effects  : — '  From  this  mixture,  which  pro- 
liduccd  a  thick  smoke  and  a  loud  explosion, 
fproceeded  a  fierce  and  obstinate  flame,  which 
;;not  only  rose  in  perpendicular  ascent,  but 
ilikewise  bumtwith  equal  vehemence  in  descent 
or  lateral  progress;  instead  of  being  extin- 
-  guished,  it  was  nourished  and  quickened  by 
tlie  element  of  water;  and  sand,  urine,  or 
vinegar,  were  the  only  remedies  that  could 
damp  the  fury  of  this  powerful  agent,  which 
was  justly  denominated  by  the  Greeks  the 
liquid  or  the  Maritime  Fire.    For  the  annoy- 
■  ance  of  the  enemy  it  was  employed  with  equal 
effect  by  sea  and  by  land,  in  battles  or  in 
•sieges.    It  was  either  poured  from  the  ram- 
pai-ts  in  large  boilers,  or  launched  in  red-hot 
balls  of  stone  and  iron,  or  .darted  in  an-ows 
and  javelins,  twisted  round  with  flax  and  tow 
which  had  deeply  imbibed  the  inflammable  oil : 
sometimes  it  was  deposited  in  fire-ships,  the 
victims  and  instruments  of  a  more  ample 
revenge,   and   was    most   commonly  blown 
through  long  tubes  of  copper,  planted  on  the 
prow  of  a  galley,  and  fancifully  shaped  into 
the  mouths  of  savage  monsters,  that  seemed 
to  vomit  a  stream  of  liquid  and  consuming 
fire.' 

FIRE-PROOF  BUILDINGS.  The  most 
obvious  method  of  rendering  houses  and 
other  buildings  indestructible  by  fire  is  to 
construct  them  entirely  of  incombustible  ma- 
terials, such  as  stone,  brick,  and  iron.  Such  a 
ifiode  of  construction,  however,  is  of  very 
limited  application.  The  use  of  iron,  and 
especially  of  cast  ii'on,  in  buildings,  has  in- 


deed increased  very  much,  and  many  plans  for 
the  construction  of  dweUing-houses  abnost 
entirely  of  that  material  have  been  brought 
forward. 

Brickwork  forms  in  this  country  the  chief 
material  of  the  external  walls  of  houses,  and 
it  is  occasionally  employed  -without  any  admix- 
ture of  timber  for  the  pai-tition  waUs  also, — a 
plan  which,  in  conjunction  with  other  precau- 
tions, tends  greatly  to  limit  the  damage  done 
by  a  fire  to  the  apartment  in  which  it  may 
happen  to  break  out.  Cast-iron  pillars  and 
brest-summers  ai-e  very  extensively  employed 
in  modern  London  shops  and  warehouses, 
where  the  whole  front  on  the  ground  floor  is 
left  open  for  shop-windows  and  doors.  Fire- 
proof floors  are  now  often  adopted,  not  only 
in  public  buildings,  but  also  in  the  lai'ger  and 
better  sort  of  private  houses ;  the  beams  being 
either  of  cast  or  wrought  iron,  and  the  brick 
vaultings,  which  abut  upon  the  ledges  of  the 
beams,  being  often  only  half  a  brick  thick. 
In  Farrow's  patent  method  of  fire-proof 
builcUng,  the  floors  are  supported  upon  joists 
of  wrought  ii-on,  formed  with  a  projecting 
flange  on  each  side,  upon  which  are  laid, 
stretching  from  joist  to  joist,  a  series  of  flat 
stones  the  upper  surfaces  of  which  lie  flush 
with  the  upper  edges  of  the  joists.  These 
produce  a  level  stone  floor,  interlined  with 
iron,  which  may  either  be  used  as  such  or  be 
covered  with  planks.  Mr.  Frost  has  invented 
a  mode  of  constructing  floors  and  roofs  of 
hollow  square  earthenware  tubes,  laid  in  strata 
crossing  each  other  in  direction,  and  united 
with  cement  in  such  a  way  that  the  whole 
floor  becomes  one  solid  flagstone.  In  one 
mode  of  construction,  hollow  earthen  pots  are 
employed  to  foiTQ  a  sort  of  vaulted  roof. 

The  great  use  of  timber  in  building  renders 
veiy  important  any  method  by  which  it  may 
be  rendered  incombustible.  Solutions  of 
muriate  of  ammonia,  muriate  of  soda,  sal- 
ammoniac,  borax,  alum,  and  several  other 
salts  and  alkahes,  with  which  wood  may  be 
impregnated,  or  which  may  be  applied  to  its 
surface,  possess  this  quality  in  a  limited 
degree;  and  by  Payne's  wood-preserving  pro- 
cess timber  is  made,  for  all  practical  purposes, 
completely  incombustible.  The  non-conduct- 
ing power  of  earth  and  sand,  or  of  a  layer  of 
sand  placed  over  timber,  has  been  tlie  basis  of 
many  plans  for  preventing  fires. 

FIRE-SHIP  is  a  vessel  laden  with  com- 
bustible materials,  which  is  sent  or  left  in  a 
burning  state  among  tbo  ships  of  a  hostile 
fleet  for  the  purpose  of  setting  them  on  fire. 
Such  vessels  have  been  used  in  various  coun- 
tries, at  different  times.  Those  now  constructed 
have  between  decks,  on  both  sides,  a  stngo 
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containing  a  groove,  in  which  the  train  of 
powder  for  firing  tlie  comhusUbles  is  deposited 
in  a  hose  or  tube.   The  stage  is  covered  with 
a  tarpauhn  on  which  is  strewed  loose  powder ; 
and  on  this  are  placed  faggots  of  ^ooA  mi 
bundles  of  hemp  steeped  m  a  ^^^ture  oi 
resin,  tui-pentine,  saltpetre,  and  "lealed  gtm^ 
powder,  bmets  of  wood  dipped  in  saltpetre  and 
?  tlh,  ;asks  filled  with  chips  0  ^vood  nuxed 
lith  pitch  and  tuiTentine, 
and  carcasses.   Eaggots  soaked  m  pitch  a^e 
also  fastened  to  the  sides  of  the  ship  ,  and 
around  the  ship  are  grapphng-irons  to  enable 
it  to  cling  to  the  ill-fated  vessel  to  be  destroyed. 
When  the  crew  has  brought  the  fii-e-ship  close 
to  its  prey,  they  fire  the  combustibles,  and 
pscane  by  a  boat  as  quickly  as  possible. 

EIRE-WOOD  MANUEACTURE.  The 
manufacture  of  such  an  article  as  fire-wood 
would  only  be  thought  of  m  a  large  and  po- 
pis  cit^  far  distant  from  -ood^and  jnd 
'copses.  The  neat  appearance  of  our  London 
bundles  and  net  works  and  wheels  of  fiie^ 
^ood  has  to  this  day  an  air  of  strangeness  to 

Th7b'un£  of  fire-wood,  largely  used  in 
London,  and  having  a  cylindrical  shape  are 
xnade  with  sh^ple  appai-atus.  The  pieces  of 
Tvood,  well  di-ied,  are  cut  by  saws  into  blocks 
Ibou^  six  inches  long,  and  these  blocks 
chonned  up  to  the  requisite  degree  of  thinness. 
1  Scieit  number'  of  small  sticks  to  form 
one  bundle  ai-e  placed  within  a  kind  of  hoop 
and  confined  there  until  a  piece  of  tarred 
string  is  firmly  bound  round  them. 

The  Pa^^«'  fire-wood    of   recent  times 
assumes  two  forms-the  loheel  and  thegnd.ron 
In  thefirst  fom  a  number  of  small  pieces  a^e 
arranged  somewhat  hlce  a  ^^^el  and  bound 
into  that  form  by  string.     In  the  gudn-ma 

form  the  pieces  are  ^'^\'''>''YJi^tZr, 
tailed  by  a  machine,  and  made  to  fit  very 
tStly  into  each  other.  Both  forms  have  a 
f/w  fragments  of  shavings,  and  a  slight  coa^ 
ing  of  resin  on  one  side,  to  facihtate  their 

'^"The  manufacture  of  the  cyhndrical  bundles 
of  fire-wood  is  deemed  sufficiently  import^ant 
to  wairant  the  erection  of  an  extensive  factory 
at  Bow,  where  steam-power  is  employed  to 
work  an  ingenious  series  of  machines  recently 
patented  by  Messrs.  Thompson  and  li^ims. 
There  arc  two  machines,  for  cutting  ami  lor 
binding.    The  cutting- machine  has  a  large 
wheel,  on  the  periphery  of  which  arc  eight 
equi-distant  cutters.    An  endless  band  pas- 
sin"  over  the  rollers,  acts  as  a  feeder  to  these 
cutters    The  billets  of  wood  are  cut  by  the 
saw  into  blocks,  about  six  inches  long;  and 
these  blocks  are  ranged,  sido  by  side,  on 
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the  feeding-band,  mth  the  gram  of  the  wood 
pei-pendicular.   As  the  feeding  band  travels 
on,  these  blocks  are  brought  one  by  one  to  a 
spot  where  the  cutters  may  act  upon  them  . 
Sd  they  are  speedily  cut  up  mto  slices  or  flat 
nieces    These  shces  are  re-arranged  on  the 
feedin-band,  side  by  side,  but  insuch  a  posi- 
Sn  that  they  may  be  cut  up  into  sphn^  or 
square  sticks.    These  sphnts  ai-e  nm^h  moie 
regular  in  form  than  those  produced  by  the 
old  method  of  chopping.    The  sphnts  are 
next  taken  to  the  bindmg-machme.  They 
are  placed  in  a  land  of  hopper  through  which 
they  descend  into  a  horizontal  cyhndei,  anda 
plunger  or  piston  here  compresses  them, 
i  Ss  them'at  one  end  while  the  bmidle  i 
being  bound  with  sti-ing,  and  then  forces  the 
bundle  out  of  the  cyhnder. 

FIRKIN  is  a  measure  of  ale,  ^eer,  ana 
some  di7  commodities,  now  disused.  Eight 
gallons  of  ale,  soap,  orheii-mgs,  made  a  firkm, 
and  nine  gallons  of  beer  made  a  fii'kin. 

FISH  Of  the  varieties  of  fish  eaten  m 
this  counti7,  those  that  are  the  whitest  arid 
most  flaky  when  cooked,  such  as  ^hitm^,  cod 
flounders,  sole,  haddock,  turbot,  hake,  &c  aie 
the  most  easily  digestible;  but  those  which 
abound  in  oily  matter,  such  as  sahnon  eels, 
herrings,  &c.,  contain  more  ^^ouinshment. 

Fish  may  be  preserved  m  a  di-y  state^  INIr. 
Cooley  informs  us,  by  sugai-  alone.  Fresh 
fish  may  be  thus  kept  for  some  days,  so  as  to 
remain  as  good  as  when  first  caugh  .  The 
sugai-  gives  no  disagreeable  taste.    This  pro- 
cess is  very  useful  in  making  what  is  caUed 
mlpld  Salmon.   A  few  table-spoonfuls  of 
toown  sugar  are  sufficient  for  a  salmon  of 
te^- six'pounds  weight:  and  a  httle  salt  or 
saltpetre  Ly  be  added.     Salmon  kippered 
in  this  way  preserves  its  natui'al  fiavom-  better 
than  if  salted  or  smoked. 

FISHERIES  ai-e  locahties  frequented  at 
certain  seasons  by  great  numbers  of  fish, 
where  they  are  taken  upon  a  lai-ge  scale.  Ot 
the  British  fisheries,  some  are  carried  on  m 
n4rs  or  then-  a^stuaa-ies,  and  others  m  the 
havs  or  along  the  coasts.    Our  pnncipal  cod 
fishery  is  on  ?he  banks  of  Newfoundl.md  :  and 
for  whales  our  ships  frequent  the  shores  of 
G  Jnlanl,  Davis's  Straits,  and  the  South  Seas 
0  iTte,  whale  fisheries  have  also  beencaii-ied 
on  near  the  shores  of  Austraha,  New  Zealand, 
and  the  Cape  of  Good  Hope. 

In  the  reign  of  Queen  EUzabeth  and  af  r. 
wards,  various  associations  were  formed  and, 
IS  in  council  issued,  baring  for  object  ^ 
encouragement  of  British  fishenes  ;  but  the 
tracrdS  not  flourish  under  these  protections. 
kJc^T  attempt  to  encourage^  tiie  fishenes  by 
means  of  boUes  failed,  and  the  impolicy 
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granting  these  bounties  was  at  length  seen 
and  acknowledged.  In  1821  the  tonnage 
bounty  of  60s.  per  ton  on  fishing  vessels  was 
repealed ;  the  bounty  of  4s.  per  barrel,  which 
was  paid  up  to  the  5th  of  April,  1826,  was 
thereafter  reduced  Is.  per  barrel  each  suc- 
ceeding yeai" ;  so  that,  in  April  1830,  the 
bounty  ceased  altogether.  THs  alteration  of 
the  system  was  not  productive  of  any  serious 
evil  to  the  hei-ring  fishei-y. 

In  1849  the  white  herrings  cin-ed  in  Great 
Britain  amounted  to  770,698  barrels;  the 
number  branded  by  the  commissioners  was 
213,286  barrels ;  and  the  namber  exported 
340,256  barrels.  Including  those  cured  and 
those  sold  for  immediate  consumption,  tlie 
number  was  1,151,979  ban-els.  In  the  cod 
and  hug  department,  there  were  98,903  cwt. 
cured  dried,  and  6,580  ban-els  cured  in  piclde. 
In  that  year  there  were  14,962  boats  and 
59,792  fishei-men  under  the  control  of  the 
commissioners. 

The  removal  of  the  bounty  has  been 
attended  with  an  improvement  in  the  condition 
of  the  fishermen  generally,  and  in  Scotland 
the  fishei-men  have  been  able,  from  the  fair 
profits  of  their  business,  to  replace  the  small 
boats  they  formerly  used  by  new  boats  of 
larger  dimensions,  and  to  provide  themselves 
ynXh  fishing  materials  of  superior  value. 

The  facilities  of  communication  with  popu- 
lous inland  districts  have  gi-eatly  extended 
the  market  for  fish,  and  the  rapid  means  of 
transport  by  railways  enables  the  inhabitants 
of  Birmingham  and  London  to  consume  cod 
and  other  fish  caught  in  the  Atlantic  by  the 
fishermen  of  Galway  and  Donegal.  The 
fishermen  who  supply  the  London  market, 
instead  of  returning  to  Gravesend  or  other 
ports  of  the  Thames  and  Medway,  put  their 
cargoes,  already  packed  in  hampers,  on  board 
the  steam-boats  which  pass  along  the  whole 
eastern  coast  as  far  north  as  Aberdeen :  or 
they  sometimes  make  for  Hull  or  some  other 
port  in  the  neighbourhood  of  the  fishing- 
ground,  and  there  land  their  cargoes,  which 
are  conveyed  rapidly  inland  per  railway.  Fast- 
sailing  cutters  are  sometimes  employed  to 
take  provisions  to  the  boats  on  the  fishing- 
ground,  and  to  bring  back  the  fish  taken  by 
each. 

One  branch  of  fishing  wholly  diff'erent  in 
its  object  from  all  other  branches  is  the 
Stow-Boat  Fishery.  This  fishery  prevails 
principally  upon  the  Kentish,  Norfolk,  and 
Essex  coasts  ;  and  the  object  is  the  catching 
of  sprats  as  manure  for  the  land,  for  which 
there  is  a  constant  demand.  This  branch  of 
fishing  gives  emplojTnent  on  the  Kentish 
coast  alone  to  from  400  to  500  boatis. 


Vessels  and  boats  employed  in  fishing  are 
licensed  by  the  Commissioners  of  Customs ; 
and  they  are  requii-ed  to  be  painted  or  tarred 
entirely  black,  except  the  name  and  place  to 
which  such  vessel  or  boat  belongs.  The 
Hcenses  thus  granted  specify  the  limits  be- 
yond which  fishing  vessels  must  not  be  em- 
ployed :  this  distance  is  usually  four  leagues 
from  the  English  coast. 

The  Pilchard  Fishery,  which  is  carried  on 
upon  parts  of  the  Devon  and  Cornish  coasts, 
employs  about  1000  boats,  3500  men  at  sea, 
and  about  5000  men  and  women  on  shore.  As 
soon  as  caught  the  pilchards  are  salted  oi 
pickled  and  exported  to  foreign  markets, 
chiefly  to  the  Meditenanean  :  the  average 
exports  amounts  to  30,000  hogsheads  per 
year. 

Our  chief  Salmon  Fisheries  arc  carried  on  in 
the  rivers  and  ffistuaries  of  Scotland,  but  the 
annual  value  of  this  fishery  is  not  exactly 
Imown.  The  produce  of  the  fishings  in  the 
rivers  Tay,  Dee,  Don,  Spey,  Findhom,  Beauly, 
Bon-iedale,  Langwell,  and  Thurso,  and  of  the 
coasts  adjacent,  are  conveyed  in  steam-boats 
and  small  sailing-vessels  to  Aberdeen,  where 
they  are  packed  with  ice  in  boxes  and  sent  to 
the  London  mai'ket.  London  is  the  great 
market  to  which  Scotch  salmon  are  sent.  The 
quantity  which  arrives  dm-ing  one  season  is 
about  2500  tons,  and  the  average  price  is  from 
lOd.  to  Is.  per  lb. 

Mackerel  visit  every  part  of  oui*  coasts  in 
the  spring  and  early  part  of  the  summer,  and 
are  taken  in  great  abundance.  As  mackerel 
will  not  keep,  it  may  be  hawked  about  on 
Sunday  for  Sale. 

The  fisheries  of  Ireland,  by  the  Act  of  1842 
have  been  placed  under  the  regulation  of  the 
Board  of  Public  Works,  the  commissioners  of 
which  prepare  an  annual  report  concerning 
them.  In  1845  the  commissioners  registered 
19,883  vessels  and  boats,  and  93,073  men  and 
boys  as  engaged  in  the  Irish  fisheries.  The 
whole  coast  of  Ireland  is  divided  into  28  fishing 
districts. 

The  Cod  Fishery  at  Newfoundland  was 
carried  on  as  early  as  1500  by  the  Portuguese, 
Biscayans,  and  French,  but  it  was  not  until 
1585  that  the  EngUsh  ventured  to  interfere 
with  them.  The  French  and  English  have 
still  continued  to  fish  there.  The  principal 
fisheries  of  Newfoundland  are  prosecuted  on 
the  banks  which  nearly  surround  that  island : 
the  object  of  these  fisheries  is  solely  cod-fish. 
These  fisheries  may  be  said  to  be  the  sole 
pursuit  of  the  settlers  in  Newfoundland,  and 
of  the  traders  who  frequent  the  island. 

In  1818  a  convention  was  concluded  between 
the  United  States'  government  and  that  of 
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Great  Britain  for  regulating  the  fisheries  on 
the  coasts  of  the  British  American  provinces. 
Conventions  ai-e  also  in  force  relating  to  the 
British  and  Erench  fisheries  in  the  Enghsh 
Channel. 

The  Whalo  Fishery  will  form  the  suhject  of 
a  separate  article.    [What,b  Eishery.] 

The  fish  imported  in  1848,  and  paying  im- 
port duty,  were 

Anchovies   161,100  lbs. 

Eels    76  ship  loads. 

Salmon   1,344  cwts. 

Turhots  and  soles         41  cwts. 

"  .  .  ,     ,  ."   1  99,147  cwts. 
of  British  taking  J 
FLA'GEOLET,  a  small  musical  instrument, 
played  on  by  means  of  a  mouth-piece.  Its 
compass  is  two  octaves,  from  F,  the  first  space 
in  the  treble  clef,  to  F  in  altissimo.  The  scale 
of   the   Quadrille   Flageolet  is  rather  more 
limited  ;  and  that  of  the  Patent  Octave  Flage- 
olet is  an  octave  higher  than  the  ordinary 
instruments.  The  Double  Flageolet  consists  of 
two  instruments,  united  by  one  mouth-piece, 
and  producing  double  notes. 

FLAME  is  the  combustion  of  gaseous  or  ot 
volatihzed  matter.  It  is  attended  with  great 
heat,  and  sometimes  with  the  evolution  of 
much  light;  but  the  temperatm-e  may  be 
intense  when  the  light  is  feeble  :  this  is  the 
case  with  the  flame  of  burning  hydrogen  gas, 
it  being  scarcely  visible  by  day-hght,  though 
its  heat  is  intense. 

In  the  burning  of  a  candle,  the  wax  or 
tallow  being  first  rendered  fluid  by  heat,  rises 
in  the  wick,  and  although  the  wick  supplies 
some  hydrogen  and  carbon,  by  far  the  greater 
portion'  of  these  is  jielded  by  the  wax  or 
tallow,  which  bm-n  by  the  assistance  of  the 
oxygen  of  the  air.  Tbe  supply  of  hot  vapom- 
diminishes  as  it  ascends,  and  eventuaUy  tails, 
and  hence  the  flame  of  a  candle  gradually 
tapers  to  a  point,  and  then  ceases. 

That  flame  is  merely  a  thin  film  of  white 
hot  vapour,  and  that  this  combustion  is 
entirely  superficial,  while  inflammable  matter 
is  contained  within  which  cannot  burn  lor 
want  of  oxygen,  is  proved  by  inserting  one  end 
of  a  small  glass  tube  into  the  dark  central 
portion  of  a  flame  ;  the  inferior  unburnt 
vapour  or  gas  will  escape  through  it,  and  may 
be  hghted  at  the  other  end  of  the  tube.  For 
various  illustrations  of  flame,  see  Bode 
Light;  DnoMMONn's  Lioht;  Lamp,  Safety. 

FLANDERS.  Tliere  are  two  provinces  of 
this  name  in  Belgium,  East  and  West. 

East  Flanders,  is  low  and  level.  In  many 
parts  of  the  province  there  are  beds  of  peat. 
The  chief  productions  of  the  earth  arc  wheat, 
^ye,  barley,  oats,  potatoes,  flax,  hemp,  hops, 


madder,  and  tobacco.  There  is  but  little 
wood  of  large  gro\vth  in  the  province.  The 
chief  manufactures  are  lace,  linen  and  woollen 
cloths,  bobbm  net,  silk,  cordage,  bncks,  hats, 
soap  ;  and  there  are  also  cotton-factones,  pot- 
teries, sugar-refineries,  distilleries,  and  brewe- 
ries. Ghent  is  the  chief  to^vn.  The 
manufactiu-es  are  carried  on  chiefly  at  Ghent, 
Eecloo,  Grammont,  Lokeren,  St.  Nicholas, 
Ninove,  Oudenarde,  and  Renaix. 

West  Flanders  is  admu-ably  accommodated 
by  inland  navigation;  the  most  important  of 
these  ai-e  the  canals   between  Ghent  and 
Bruges,  Bruges  and  Ostend,  Dunku-k,  Fumes 
and  Nieuport.    The  production  and  mdustnal 
occupations  of  the  people  are  simflar  to  those 
of  East  Flanders.    The  agriculture  of  this 
province,  as  weU  as  that  of  East  Flanders,  w 
of  the  most  perfect  kuid.    The  chief  manu- 
factming  towns  are  Bruges  and  Codrtrai  ; 
and  besides  these,  various  branches  of  indus- 
try are  caiTied  on  at  Iseghem,  Memn,  Pope- 
ringen,  Roulers,  Thielt,  Thom-out,  Ypres,  and 

other  towns.  .  „ 

The  most  fertile  land,  in  both  provmces  ot 
Flanders,  is  that  of  the  low  districts  which 
have  been  reclaimed  from  the  sea  by  emba^ik- 
ments  :  it  is  chiefly  composed  of  a  muddy 
deposit  mixed  with  fragments  of  marine  shells 
and  fine  sea-sand.    These  lands  are  called 
polders,  and  thek  great  natmral  fertihtj-  causes 
them  to  be  cultivated  with  less  art  and  mdustry 
than  those  lands  wliich  are  much  inferior.  Ihe 
usual  rotation  of  crops  m  the  polders  consists 
of_l.  Winter  bariey  after  a  fallow ;— 2,  Beans ; 
-3,  Weat;-4,  Flax  ;-5,  Clover  ;--6,  Pota- 
toes    The  polder  fanner,  seldom  thinks  ot 
purchasing  manm-e;  and  even  the  ashes  made 
bv  bm-ning  weeds  ai-e  usually  sold  to  be  sent 
to  the  poorer  sandy  soils,  where  their  effects 
are  more  perceptible.   In  the  tdlago  of  the 
land  the  Flemings  use  few  and  very  simple 
instruments.    The  common  plough  for  light 
lands  is  a  small  hght  foot  plough,  which  has 
no  wheels  and  is  drawn  by  one  or  two  hoi^es 
In  the  stifter  soils  the  tm-n-m-est  P  o^g^^ 
sometimes  used,  made  much  smalle  and 
lighter  than  the  heavy  Walloon  plough.  An 
S  ument  peculiarly  Flemish  s  ihe  traincau 
this  is  a  woiden  frame  of  a  triangular  shape, 
covered  with  bo.oi-ds,  which  is  drawn  over  the 
ground  to  smooth  the  surface  and  Press  m  U  e 
seed.     The  vwllehaert  is  another  flemish 
Sumentfor  levelling  ground.  H-av^ 
scythe  and  hook  are  generally  used  foi  lenpn  g 
corn.    The  most  important  ^nfnment  in 
Flemish  agriculture  is  the  spade,  which  is 
i  eS  to  amuch  greater  --ontthanin  ..^^^^^^^^^^ 
and  in  some  mstances  is  the  only  nistiumu  t 
of  tillage.   Flax  is  everywhere  a  most  xmpor- 


877 


FLANNEL. 


FLAX  MANUFACTURE.  878 


t.ant  crop,  for  it  much  exceeds  all  other  crops 
in  value.  In.  most  agricultui-al  crox)s,  the 
Plemish  farmers  contrive  to  do  with  a  smaller 
amount  of  seed  than  the  English. 

In  respect  to  the  Industrial  Exhibition  of 
1851,  out  of  509  intending  exhibitors  from  the 
nine  provinces  of  Belgium,  138  are  from  East 
aud  West  Flanders.  The  products  and  manu- 
factures to  be  exhibited  comprise  almost  eveiy 
possible  variety^ 

FLANNEL.    [Woollen  Manufactures.] 

FLAX  MANUFACTURE.  Flax  is  an 
annual  plant,  cultivated  from  time  immemorial 
for  its  textile  fibres,  which  are  spun  into 
thread  and  woven  into  linen  cloth.  It  has  a 
green  stem  from  a  foot  and  a  half  to  two  feet 
high,  and  a  blue  flower,  which  is  succeeded  by 
a  capsule  containing  ten  flat  oblong  seeds  of 
a  broivn  colour,  from  which  an  oil  is  expressed, 
which  is  extensively  used  in  manufactures  and 
in  painting.  There  ai-e  several  varieties  of 
flax  cultivated.  The  best  seed  comes  from 
Riga  and  from  Holland.  There  is  a  very  fine 
long  variety  which  is  cultivated  in  the  neigh- 
bourhood of  Courtrai,  in  Flanders.  The  most 
common  variety  of  flax  is  of  a  moderate 
length  with  a  stronger  stem.  There  is  a  small 
variety  which  does  not  rise  above  a  foot, 
grows  fast,  and  ripens  its  seed  sooner.  Ano- 
ther vaiiety  has  a  perennial  root,  and 
shoots  out  stems  to  a  considerable  height. 

Th.^  <=oil  best  adapted  to  the  growth  of  flax 
is  a  deep  rich  loam  in  which  there  is  much 
humus  or  vegetable  mould.  It  thrives  well  in 
the  rich  alluvial  land  of  Zeeland  and  the 
polders.  It  is  also  raised  with  great  success 
in  the  hglit  sands  of  Flanders,  but  much  more 
careful  tillage  and  manuring  are  requu-ed. 
Tlie  land  on  which  flax  is  sown  must  be  very 
free  from  weeds,  the  weeding  of  this  crop 
being  a  very  important  part  of  the  expense  of 
cultivation.  In  southern  cUmates  flax  is  sown 
before  winter,  because  too  great  heat  would 
destroy  it.  It  is  then  pulled  before  the  heat 
of  summer.  In  northern  climates  the  frost, 
and  especially  the  alternation  of  frost  and  thaw 
in  the  early  part  of  spring,  -vrould  cause  the 
flax  to  perish ;  it  is  consequently  sown  as 
early  in  spring  as  may  be,  so  as  to  avoid  the 
effect  of  hard  frost.  In  Flanders  the  ground 
is  prepared  for  flax  more  carefully  than  in  any 
otlier  country.  The  seed  which  is  used  is 
generally  obtained  from  Riga,  it  being  found 
that  tlie  flax  raised  from  home-grown  seed  is 
infei'ior  after  the  first  yeai\ 

'Wlien  the  flax  is  full  grown  (and  this  de- 
pends on  whether  coarse  or  fine  fibres  or 
seeds  for  oil  are  the  chief  commercial  object), 
the  piflling  begins,  wliich  is  done  carefully  by 
■  small  handfuls  at  a  time.    These  are  laid 


upon  the  ground  to  dry,  two  and  two  obliquely 
across  eac^h  other.  Soon  after  this,  they  are 
collected  in  larger  bundles  and  placed  with  the 
root  end  on  the  groimd,  the  bundles  being 
slightly  tied  near  the  seed  end ;  the  other  end 
is  spread  out  that  the  air  may  have  access, 
and  the  rain  may  not  damage  the  flax.  Wlien 
sufliciently  diy,  they  are  tied  more  firmly  in 
the  middle,  and  stacked  in  long  narrow  stacks 
on  the  ground.  This  is  the  method  adopted 
by  those  who  defer  the  steeping  till  another 
season.  Some  carry  the  flax  as  soon  as  it  is 
dry  imder  a  shed,  and  take  off  the  capsules 
with  the  seed  by  rippling,  which  is  dramng  the 
flax  through  an  ii'on  comb  fixed  in  a  block  of 
wood.  The  flax  is  then  immediately  steeped : 
but  the  most  experienced  flax-steepers  defer 
this  operation  tUl  the  next  season.  In  this 
case  it  is  put  in  barns,  and  the  seed  is  beat  out 
at  leisure  in  winter. 

Steeping  the  flax  is  a  very  important  i)ro- 
cess.  The  object  is  to  separate  the  bark  from 
the  woody  part  of  the  stem,  by  dissolving  a 
glutinous  matter  which  causes  it  to  adhere. 
The  usual  mode  of  steeping  is  to  place  the 
bundles  of  flax  horizontally  in  shallow  pools 
or  ditches  of  stagnant  water,  keeping  them 
under  water  by  means  of  poles  or  boards  T^dth 
stones  or  weights  laid  upon  them.  The 
method  adopted  by  the  steepers  of  Courtrai, 
where  steeping  flax  is  a  distinct  trade,  is 
different.  The  bundles  of  flax  are  placed 
alternately  with  the  seed  end  of  the  one  to  the 
root  end  of  the  other,  the  latter  projecting  a 
few  inches :  as  many  of  these  are  tied  toge- 
ther near  both  ends  as  form  a  thick  bundle 
about  a  foot  in  diameter,  and  these  are  placed 
in  an  oblong  wooden  frame.  The  frame  is 
sunk  in  the  river  Lys,  low  enough  to  keep  all 
the  flax  under  water,  and  is  kept  there  tUl  the 
steeping  is  effected.  The  bundles  are  now 
untied,  and  the  flax  is  spread  evenly  in  rows 
slightly  overlapping  each  other  on  a  piece  of 
clean  smooth  grass  wliicli  has  been  mown  or 
fed  off  close.  It  is  occasionally  tm-ned  over, 
and  is  allowed  to  remain  spread  out  upon  the 
grass  till  the  woody  part  becomes  brittle.  It  is 
then  taken  up,  and  as  soon  as  it  is  quite  dry  it 
is  tied  up  again  in  bundles,  and  carried  into 
the  bam. 

In  the  domestic  manufactures  the  flax  is 
broken  or  scutched  at  home,  when  the  weather 
prevents  out  door  work.  The  common  brake 
consists  of  four  wooden  swords  fixed  in  a 
frame,  and  another  frame  with  three  swords, 
which  play  in  the  interstices  of  the  first  by 
means  of  a  joint  at  one  end.  The  fla.\:  is 
taken  in  the  left  hand,  and  placed  between 
the  two  frames,  and  tho  upper  frame  is 
pushed  down  briskly  upon  it.    It  breaks  the 


879        PLAX  MANUFACTURE. 


FLAX  MANUFACTURE.  880 


flax  in  four  places,  and  hy  moving  the  left 
hand,  and  rapidly  repeating  the  strokes  with 
the  right,  the  whole  handful  is  soon  broken. 
It  is  then  scutched  hy  means  of  a  hoard  set 
upright  in  a  block  of  wood  so  as  to  stand 
steady,  in  which  is  a  horizontal  sHt  about 
thi-ee  feet  from  the  ground,  the  edge  of  which 
is  thin.  The  broken  flax  held  in  handfuls  in 
the  left  hand  is  inserted  in  this  sht,  so  as  to 
project  to  the  right  and  a  flat  wooden  sword 
of  a  peculiar  shape  is  held  in  the  right  hand  ; 
with  this  the  flax  is  repeatedly  struck  close  to 
the  upright  board,  while  the  part  which  lies  in 
the  sht  is  continually  changed  by  a  motion  of 
the  left  hand.  This  operation  beats  off  all 
the  pieces  of  the  wood  which  still  adhere  to 
the  fibre,  without  breaking  it,  and  after  a  short 
time  the  flax  is  cleared  of  it  and  fit  to  be 
heckled.  On  a  larger  scale  the  breaking, 
scutching,  and,  and  subsequent  bedding,  are 
effected  by  more  efficient  machines. 

Flax  is  found  in  every  quarter  of  the  globe, 
and  has  been  cultivated  for  its  fibrous  stalk 
fi'om  the  very  earliest  period  of  which  we  have 
any  record.  England  has  never  grown  a 
sufficient  quantity  of  flax  for  its  own  use, 
although  it  has  been  attempted  to  give  encou- 
ragement to  the  cultivation  by  pubhc  rewards 
or  bounties,  A  considerable  quantity  of  land 
is  now  so^vn  with  flax  seed  every  year  in 
Somersetshii-e,  Lancashu-e,  and  Yorkshire  :  it 
is  largely  grown  in  Scotland,  and  still  more  so  in 
Ireland. 

There  has  perhaps  never  been  a  period  when 
the  flax  cultiu-e  and  manufacture  occupied  a 
larger  share  of  pubUc  attention  than  at  pre- 
sent. Many  circumstances  have  combined  to 
bring  about  this  state  of  things.  We  vnH 
briefly  glance  at  the  chief  aspects  -which  the 
subject  presents. 

Cotton  forms  a  larger  item  of  our  textile 
manufactures  than  all  other  fibrous  materials 
combined:  and  the  United  States  supply  an 
overwhelming  proportion  of  the  cotton  which 
we  work  up.  We  imported  775  million  lbs.  of 
cotton  in  1849,  of  which  fom'-fifths  were 
brought  from  the  United  States.  Hence  our 
manufactures  are  almost  wholly  at  the  mercy 
of  any  fluctuations  of  crop  which  may  occur 
in  America  ;  for  the  market-price  depends 
chiefly  in  the  abundance  or  scai'city  of  the 
United  States  supply. 

If  therefore  we  could  increase  the  quantity  of 
any  fibrous  material  capable  of  being  grown 
in  our  own  country,  and  use  it  as  a  partial 
substitute  for  cotton,  it  would  give  our  manu- 
factures greater  independence  of  America. 
Besides  this.  Great  Britain  and  Ireland  would 
he  benefited  if  a  good  sale  were  commanded 
for  home  grown  flax.   Ireland  and  the  High- 


lands of  Scotland  since  the  failure  of  the 
potato  crops,  and  England  since  the  repeal  of 
the  Com  Laws,  have  been  in  a  position  to 
seize  eagerly  on  any  new  culture  which  pro- 
mises moderate  success ;  and  landowners  in 
all  three  countries  are  at  the  present  time 
encouraging  their  tenants  to  direct  attention 
to  the  flax  culture. 

Mr.  G.  R.  Porter,  in  an  able  paper  read  at 
the  Edinburgh  Meeting  of  the  British  Asso- 
ciation in  1850,  said—'  Hitherto  we  have  in 
this  country  been  greatly  dependent  upon  om- 
foreign  importation  for  supphes  of  flax. 
While  the  law  imposed  restrictions  upon  the 
importation  of  gi-ain  for  human  food,  there  ex- 
isted a  kind  of  impediment  in  the  way  of 
increasing  our  home  gro^vth  of  articles  for 
any  pm-pose  not  of  equal  primai-y  necessity. 
That  impediment  is  now  removed ;  and  there 
can  be  no  reason  given  why  our  fields  should 
not  be  henceforth  used  for  the  production  of 
any  article  that  promises  an  adequate  profit 
to  the  farmer.'  These  words  have  had  consi- 
derable effect  in  urging  agriculturists  to  attend 
to  this  matter. 

It  is  admitted  that  much  has  yet  to  be 
learned  before  the  Enghsh  and  Irish  fai-mers 
will  equal  those  of  Belgium  m  the  flax  cultm-e. 
Great  care  must  be  shewn  in  selecting  the 
seed  ;  and  Su:  Robert  Kane  has  lately  shewn 
how,  by  applying  the  steep-water  to  pm-poses 
of  manure,  and  the  woody  or  stallty  refuse  to 
purposes  of  fuel,  greater  profit  may  be  reahzed 
than  heretofore.  It  is  not  only  the  flax  fibre 
which  we  largely  import,  but  flax-seed  for 
sowing,  flax  seed  for  making  Imseed  oil,  and 
flax  oil-cake  for  feedmg  our  cattle.  In  addition 
to  many  mmor  improvements  recently  sug- 
gested, Mr.  Donlan  has  introduced  a  mode  of 
pickhng  or  chemically  preparing  the  seed 
before  sowmg;  which  (unless  the  accounts 
are  greatly  exaggerated)  seems  to  be  a  very 
important  improvement. 

But  improvements  in  culture  are  not  the 
only  object  of  attention;  improvements  in 
manufacture  ai-e  equally  undergomg  enquuy. 
The  reader  wiU  have  obsen-ed,  in  the  earher 
paragraphs  of  this  article,,  that  whatever  the 
mode  of  steeping  may  be,  cold  water  is  always 
employed.  Now  it  has  occurred  to  Mr.  bchenk 
that  if  Ao<  water  were  substituted,  the  process 
might  be  expedited.  The  method  has  been 
tried  by  the  Royal  Flax  Society  of  Belfast, 
who  placed  the  flax  in  long  troughs,  filled  the 
troughs  with  cold  water,  and  heated  the  water 
bv  steam.  The  expeiiments  tried  seem  to 
bear  out  the  assertion  that  the  process  is  not 
only  more  quickly  conducted  by  the  new 
meihod  than  by  the  old,  but  that  more  flax  fibre 
can  ho  obtained  from  a  given  weight  of  flax  plant. 
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before  breaking  than  the  simple  columns. 
When  the  columns  were  thicker  in  the  middle 
than  at  either  end,  their  strength  was  thereby 
increased,  if  compared  with  cyhndrical  co- 
lumns, by  about  one-eighth.  In  the  prismatic 
pillars,  the  flexure  always  took  place  in  the 
dkection  of  a  diagonal. 

In  all  such  buildings  as  the  Crystal  Palace, 
■where  the  entire  weight  is  supported  on  iron 
columns,  the  due  appreciation  of  these  various 
properties  of  columns  is  of  the  highest  degree 
of  importance. 

FLINT.  The  true  native  place  of  this 
well  -known  mineral  is  the  upper  bed  of  the 
chalk  formation,  where  it  occm's  in  regular 
beds.  Gravel  consists  piincipaUy  of  flints 
which  have  been  rounded  by  attiition,  and,  by 
exposure  to  air  and  moistm-e,  have  acquired 
a  yellowish  red  colour. 

Flint  is  usually  of  a  gray  colour.  It  is 
rather  harder  than  quai-tz  ;  thin  fragments  of 
the  black  varieties  ai-e  translucent ;  it  is  fra- 
gile, and,  being  rarely  laminated,  it  is  broken 
with  equal  facility  in  almost  every  direction. 
Specific  gravity,  2.594.  It  is  infusible,  but 
becomes  opaque  and  wliite  by  the  action  of 
heat.    Flint  is  almost  wholly  j)ure  silica. 

The  true  origin  of  flint — as  it  occurs  in  the 
chalk  of  Em'ope  especially — has  been,  and 
still  is,  the  subject  of  much  discussion  among 
microscopists  and  geologists.  Mr.  Bowerbank 
believes  generally  in  the  origin  of  flints  (and 
some  allied  minerals)  from  sponges.  Ehren- 
berg,  finding  in  some  flints  abundance  of  infu- 
sorial animalculaj,  suggests  the  origin  of  flint 
from  aggregations  of  these  silicious-shielded 
microzoaria. 

Flint  is  an  important  ai'ticle  in  many  de- 
pai-tments  of  manufacttu-es.  In  the  making 
of  glass  and  porcelain  it  is  almost  indispen- 
sable ;  it  is  the  ingredient  which  gives  hai-d- 
ness  and  strength  to  those  substances.  Flint 
glass,  called  by  the  French  a-ys(al,  owes  its 
English  name  to  the  large  proportion  of  flint 
which  it  always  contains. 

Since  percussion  caps  have  been  lai'gely 
used  in  the  army,  gun-flints  have  been  to  the 
same  extent  abandoned ;  but  they  used  in 
former  years  to  be  an  object  of  some  import- 
ance. The  best  chalk-flints  were  selected: 
those  which  occur  in  nodules  from  2  lbs.  to 
20  lbs.  each.  Hammers  of  vai-ious  shapes 
were  limployed  in  the  manufacture.  The 
workman  began  by  holding  a  flint  on  his  left 
thigh,  and  breaking  it  with  a  hammer  into 
several  broad  flattish  pieces.  He  next  held 
one  of  the  pieces  in  his  left  hand,  and  chipped 
off  the  white  envelope  by  a  pointed  hammer. 
Uy  means  of  other  hammers  and  a  peculiar 
form  of  chisel  he  brought  the  pieces  to  the 


requisite  size  and  shape  fo^*  gun-flints.  The 
gun-fhnt  makers  prided  themselves  on  keep- 
ing their  modes  of  proceeding  secret,  at  least 
in  France  and  Germany. 

FLINTSHIRE.  In  this  Welsh  county, 
coal  -measures  occupy  the  coast  of  the  sestuary 
of  the  Dee,  and  the  coal-field,  which  has  several 
seams  of  various  thickness,  extends  across  the 
county.  Many  pits  ai-e  worked.  Extensive 
lead  mmes  are  worked  in  the  limestone,  espe- 
cially in  the  neighbourhood  of  Holywell. 
Coj)per,  iron,  zinc,  and  calamine  are  also 
found.  At  the  town  of  Flint  the  neighbovuing 
lead  and  coal  mines,  and  the  works  for  smelt- 
ing the  lead,  give  employment  to  a  great 
number  of  persons,  and  fm'nish  the  principal 
ai'ticles  for  export.  HolyweH  was  formerly  an 
inconsiderable  -saUage,  but  the  minerals  of  the 
neighbouring  country,  and  the  manufactm-es 
connected  with  them,  have  rendered  it  a 
flourishing  town.  The  mines  supply  lead, 
copper,  calamine,  and  other  ores,  and  there 
are  smelting  furnaces,  copper  works,  brass 
works,  wire  works,  &c.  Steam  power  is  used 
as  well  as  the  stream  which  issues  from  the 
weU  of  St.  Winifrede,  from  which  the  town 
derives  its  name. 

FLINTY-SLATE,  or  SUicious  Schisttis,  is  a 
substance  which  is  found  of  various  colours, 
gray,  blueish  gray,  and  red ;  its  structure  is 
rather  slaty ;  it  contains  about  75  per  cent, 
of  silica,  the  remainder  being  lime,  magnesia, 
and  oxide  of  iron.  It  is  employed,  when 
pohshed,  for  trying  gold  by  a  compaiison  of 
colours,  and  has  thence  obtained  the  name  of 
Tottchslone. 

FLOOR-CLOTH  MANUFACTURE.  This 
useful  production  is  made  partly  of  hemp 
and  partly  of  flax,  the  former  being  the 
cheaper  of  the  two,  but  the  latter  better  fitted 
to  retain  the  oil  and  paint  on  the  surface.  As 
a  means  of  avoiding  the  necessitj'  for  seams 
or  joinings  in  the  cloth,  looms  are  constnicted 
expressly  for  the  weaving  of  the  canvas  of  the 
greatest  width  hkely  to  be  required.  As 
brought  to  the  floor-cloth  factories,  the  pieces 
of  canvas  have  generally  one  of  these  scales 
of  dimensions :  a  hundred  yai-ds  long  by  six 
wide,  a  hundred  and  eight  yards  by  seven,  a 
hundred  and  thirteen  yards  by  eight.  The 
flax  and  hemp  ai-o  spun,  and  the  canvas  woven, 
almost  entirely  in  Scotland,  chiefly  at  Dundee  ; 
and  the  degree  of  fineness  is  generally  such 
as  to  present  about  10  threads  to  the  inch. 

The  canvas  is  cut  into  pieces  varying  from 
sixty  to  a  hundred  feet  long :  each  of  these 
pieces  is  stretched  over  a  frame  in  a  vertical 
position ;  and  in  most  of  the  factories  there  is 
a  large  number  of  such  frames,  some  a  Inm- 
drcd  feet  long  by  eighteen  or  twenty  high, 
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others  sixty  feet  long  by  twenty-four  high. 
A  wash  of  melted  size  is  applied  by  means  of 
a  brush  to  each  surface;  and,  while  this  is 
yet  wet,  the  surface  is  wcU  rubbed  with  a  flat 
piece  of  pumice-stone,  whereby  the  httle  kre- 
gulaiities  of  the  canvas  are  worn  do^vn,  and  a 
foundation  is  laid  for  the  oil  and  colour  after- 
wards to  be  applied.  The  paint  employed 
consists  of  the  same  mineral  colours  as  those 
used  in  house-painting,  and,  like  them,  mixed 
with  linseed  oil;  but  it  is  much  stiffer  or 
thicker  in  consistence,  and  has  very  little 
turpentine  added  to  it.  The  canvas  receives 
many  coatings  on  the  back  as  well  as  the  front, 
and  is  weU  dried  and  smoothed  at  intervals. 

The  printing  of  floor-cloth  is  conducted 
much  on  the  same  principle  as  that  of  paper  - 
hangings  for  rooms,  and  that  of  '  colour-print- 
ing,' viz.,  the  successive  appUcation  of  two  or 
more  blocks  or  engraved  surfaces,  each  one 
giving  a  difi"erent  paii,  of  the  device  from  the 
others,  and  being  supplied  with  paint  of  a  dif- 
ferent colom-.  As  at  present  conducted,  the 
pattern  is  engraved  or  cut  upon  blocks  of 
wood,  foi-med  of  pear-tree  on  one  side  and 
deal  on  the  other :  they  are  about  fifteen 
inches  square  ;  and  each  block  is  to  give  the 
portion  of  the  device  which  is  to  be  in  one 
particular  colom\ 

The  blocks  (which  we  wiU  suppose  to  be 
fom-  for  one  pattern,  red,  yellow,  blue,  and 
green)  being  ready,  and  the  prepared  canvas 
spread  out  on  a  flat  table,  the  printing  com- 
mences. The  paint  (say  red)  is  applied  with 
a  brush  to  the  surface  of  a  pad  or  cushion 
formed  of  flannel  covered  with  floor-cloth; 
the  block,  held  by  a  handle  at  the  back,  is 
placed  face  downwards  on  this  cushion,  and 
the  layer  of  paint  thus  obtained  is  transfeiTed 
to  the  sm-face  of  the  canvas  by  pressing  the 
block  smartly  down  on  the  latter.  A  second 
impression  is  made  in  a  similar  way  by  the 
side  of  and  close  to  the  first ;  and  so  on 
throughout  the  length  and  breadth  of  the 
canvas ;  each  impression  being  about  fifteen 
inches  square.  The  proper  junction,  or 
'register,'  of  the  successive  impressions  is 
aided  by  pins  at  the  corners  of  the  blocks. 
Wlicn  the  whole  surface  is  thus  printed  with 
one  colour,  all  the  other  three  are  similarly 
applied  in  succession.  Such  would  likewise 
be  the  case  if  the  number  of  colours  was 
more  than  four  :  but  the  greater  the  number 
the  greater  would  be  the  care  necessary  in 
adjusting  the  numerous  partial  impressions  so 
as  to  insuro;  a  proper  arrangement  of  tlie  whole. 

There  will  be  some  splendid  specimens  of 
floor-cloth  at  the  approaching  Exhibition ; 
some  made  on  the  usual  commercial  princi- 
ples, and  some  as  curiosities. 


FLOEENCE.  This  beautiful  city  is  more 
distinguished  in  fine  arts  than  in  industrial 
arts.  In  the  province  of  Tuscany  to  which  it 
belongs,  the  valleys  produce  corn,  wine,  oil, 
sUk,  and  abundance  of  fruit ;  and  the  moun  - 
tains are  adorned  with  chestnut  trees,  and 
timber  trees.  The  chief  manufacture  is  straw 
plat.  The  other  manufactures  are  pottery 
and  china-ware,  cloth,  paper,  leather,  &c., 
mostly  for  home  consumption. 

A  few  details  bearing  indirectly  on  the 
industry  of  Florence,  will  be  found  under 
Leghoen  and  Tuscany. 

FLO'EIDA.  The  productive  and  commer- 
cial featm'es  of  Florida  Avill  be  briefly  noticed 
imder  United  States. 

FLOTSAM,  or  FLOATSAM,  in  relation  to 
the  laws  of  shipping,  are  barbarous  terms  for 
such  portion  of  the  wreck  of  a  ship  and  the 
cargo  as  continues  floating  on  the  surface  of 
the  water.  JcLsam  is  goods  which  are  cast 
into  the  sea,  and  there  sink  and  remain  under 
water.  Ligan  is  goods  sunk  in  the  sea,  but 
tied  to  a  cork  or  buoy,  in  order  that  they  may 
be  found  again.  Flotsam,  jetsam,  and  Ugan 
belong  to  the  Idng,  or  his  grantee,  if  no  owner 
appears  to  claim  within  a  year  after  they  are 
taken  possession  of  by  the  persons  otherwise 
entitled.  They  are  accounted  so  far  distinct 
from  legal  -(vreck,  that  by  the  king's  grant  of 
wreck,  floatsam,  jetsam,  and  ligan  will  not 
pass.  Wreck  is  frequently  granted  by  the 
king  to  lords  of  manors,  as  a  royal  franchise ; 
but,  if  the  king's  goods  are  wrecked,  he  can 
claim  them  at  any  time,  even  after  a  year  and 
a  day. 

FLOUE;  FLOUE  DEESSING.  When 
corn  is  ground  to  the  state  of  a  powder,  it  be- 
comes meal ;  and  the  particular  kind  of  meal 
which  is  produced  from  wheat  constitutes 
flnitr.  The  term  flom*  is  sometimes  applied  to 
other  kinds  of  meal,  but  not  usually. 

The  mode  in  which  wheat  is  ground  into 
floui"  by  the  crushing  action  of  two  circular 
stones  is  explained  under  Windbiill  ;  but  we 
may  here  briefly  speak  of  the  mode  of  dressing 
flom'  by  a  smaller  machine.  Neai'ly  all  the 
flour  dressing  machines  used  in  farm  houses 
and  for  domestic  pui-poscs,  comprise  either 
a  revolving  fan  or  a  perforated  cylinder;  a 
handle  protrudes  through  the  machine ;  and 
ground  corn  being  placed  inside,  the  centri- 
fugal action  occasioned  by  the  rotation  sepa- 
rates the  flour  from  the  husk  or  bran. 

In  the  Board  of  Trade  returns,  wheat  flour 
is  converted  from  cwts.  into  qrs.  at  the  rate  of 
302  lbs.  per  qr.  In  most  of  those  returns  the 
wheat  and  wheat  flour  are  entered  under  one 
heading,  so  that  wo  cannot  separate  them. 

[COBN  THADE.] 
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Dr.  Normandy,  in  his  recent  woi-k  on  adul- 
teration, tells  us  that  'The  physical  chai'ac- 
teristics  of  wheat  flour  of  good  quality  are  the 
following : — It  has  a  dull  white  colour  some- 
what inclining  to  yellow ;  it  should  exhibit  to 
the  eye  no  trace  of  bran,  even  when  pressed 
smooth,  either  with  the  hand,  or  with  a  pohshed 
surface.  It  should  have  a  homogeneous  ap- 
pearance, and  not  lose  more  than  from  6  to 
12  per  cent,  after  drying  it  in  a  stove.  The 
less  it  loses  by  di-yiug  the  better  it  is.'  But  it 
is  often  adulterated.  The  substances  gene- 
rally employed  in  the  adulteration  are  potato 
staa-ch,  bean  flour,  Indian  corn  flour,  and  rice 
flour.  These  are  innocuous,  and  the  roguery 
consists  only  in  selling  them  at  wheat  flour 
price ;  but  wheat  flour  is  also  adulterated  by 
aliun,  chalk,  bone  dust,  and  plaster.  All 
these  can  he  detected.  The  spurious  sub- 
stances introduced  in  maldng  up  the  flour  into 
bread  are  even  more  numerous.  Some,  how- 
ever, are  not  commonly  used,  and  others  (as 
sulphate  of  copper)  not  resorted  to  in  this 
comitiy. 

A  singular  mode  of  fiUing  and  weighing 
barrels  -of  flour  was  made  the  subject  of  a 
patent  in  America  a  year  or  two  ago.  It  is 
intended  that  the  filling  and  weighing  should 
both  be  efiected  by  one  operation.  A  trough 
is  suspended  on  an  axis ;  and  beneath  one 
end  of  the  trough  is  a  pair  of  scales,  or  rather 
the  flom--pan  of  a  pair  of  scales.  The  ban-el 
is  placed  on  the  scale  pan,  and  flour  flows 
through  the  trough  into  the  ban-el.  When 
the  proper  quantity  has  thus  been  precipitated, 
and  the  scale  pan  and  barrel  have  descended 
by  their  weight,  a  smaU  piece  of  apparatus 
catches  to  the  trough,  and  tilts  it  into  the  con- 
trary direction,  so  that  no  more  flom-  can  flow 
through  it  into  the  barrel. 

PLOWEIIS,  AETIFIGIAL.  [Artificial 
Flowers.] 

FLUID,  FLUIDITY,  arc  terms  applied  to 
substances  of  which  the  parts  possess  perfect 
mobility  amongst  themselves.  Fluids  or 
liquids  have  been  generally  treated  as  incom- 
pressible bodies,  but  this  is  not  strictly  con-ect; 
for  it  is  found  that  all  to  a  certain  degree 
yield  to  pressure.  The  term  fluid  has  been 
extended  to  the  supposed  media  through  which 
tlie  forces  of  electricity,  galvanism,  and  mag 
netism  act:  but  little  that  can  be  relied  upon 
has  been  deduced  from  their  supposed  analogy 
with  material  fluids. 

All  ponderable  matter  exists  either  in  the 
gaseous,  fluid,  or  solid  state ;  and  most  solids, 
when  heat  is  applied  to  them,  may  be  ren- 
dered fluid,  or  converted  into  liquids,  under 
which  circumstances  mutual  repulsion  of  par- 
ticles takes  the  place  of  cohesion.    As  most 


solid  bodies  may  be  rendered  fluid  by  heat,  bo 
many  gaseous  and  fluid  bodies  are  converted 
into  solids  by  diminishing  their  temperature. 

Those  liquids  which  present  an  airilbrm 
state  are  often  termed  elastic  fluids.  Among  the 
triform  fluids,  however,  those  which  are  usu- 
ally considered  as  permanently  elastic  are 
called  gases ;  and  the  tei-m  elastic  fluid  is 
frequently  confined  to  atmospherical  an-  and 
the  vapours  which  are  produced  from  solids  or 
liquids  by  the  action  of  heat.  Many  of  the 
gases,  on  being  combined  with  one  another 
and.  \vith  other  substances,  foi-m  sohds  or 
liquids  :  thus,  oxygen  gas  imites  with  metals 
and  becomes  sohd ;  ammoniacal  gas  and  mu- 
riatic gas  unite  and  form  the  sohd  called 
muriate  of  ammonia:  while  oxygen  and  hy- 
drogen gas  unite  to  foi-m  water.  Almost  all 
gases  are  invisible ;  but  several  which  are  so 
when  they  exist  alone,  become  visible  on  being 
mixed  -with  one  another. 

The  temperatures  at  which  Uquids  become 
elastic  fluids  by  the  action  of  heat  are  very 
various ;  mmiatic  and  niti'ic  jethers  boD,  under 
the  usual  pressm-e  of  the  atmosphere,  at 
about  70°  (Fahr.)  ;  sulphm-ic  tether  boils  at 
98°,  and  acetic  tether  at  160°  ;  water  boils  at 
212°,  while  mercm-y  can  be  made  to  boil  only 
at  a  temperature  of  670°. 

FLUOE  SPAE,  Fluor,  Finale  of  Lime,  is  a 
fluoride  of  calcium.  It  occurs  colourless,  and 
of  almost  every  colom-,  as  gray,  purple,  black, 
bro\vn,  red,  yellow,  green,  and  blue  ;  in  Derby- 
shire the  last  is  the  prevailing  tint,  and  the 
massive  fluor  of  that  county  is  tei-med  by  the 
miners  Blue  John.  It  is  fi-equently  transparent, 
but  more  commonly  only  translucent.  The 
massive  vai-ieties  ai-e  nodular  or  amoi-phous. 
The  blue  and  variegated  fluor  spar  of  Derby- 
shire is  turned  into  various  ornamental  forms, 
candlesticks,  &c. ;  that  of  Cornwall  is  used-  as 
a  flux  in  the  reduction  of  copper  ore.  Some 
very  fine  specimens  ai-e  being  -wi-ought  into 
the  form  of  vases,  &c.,  in  Derbyshire  for  the 
approaching  Exhibition.  Pieces  of  fluor  spar 
of  great  magnitude  and  beauty  ai-e  to  be  seen 
in  the  British  Museum. 

FLUOEIC  ACID.  [Hydrofluoric  Acid.] 

FLUOEINE  is  a  gas  of  a  yellowish  brown 
colour ;  its  odour  resembles  that  of  a  mixture 
of  chlorine  and  burnt  sugar,  and,  like  chlorine, 
it  hns  the  power  of  destroying  colour:  it  does 
not  act  upon  glass.  Like  chlorine  and  oxygen, 
it  appears  to  have  a  powerful  affinity  for  me- 
tallic bodies,  and  for  hydrogen;  with  this 
latter  it  forms  liydrofluoric  acid.  The  com- 
pounds which  contain  fluorine,  when  they  do 
not  possess  acid  properties,  arc  termed  fluor- 
idi-.i.  Many  of  tlie  fluates  and  fluorides  are 
employed  in  the  arts 
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FLUTE.  The  use  of  this  well-known  mu- 
sical insti-ument  under  different  forms  and 
names  may  be  traced  to  the  remotest  periods 
of  antiquity.  The  ancient  flute  had  some 
sort  of  mouth-piece ;  it  was  double  as  weU  as 
single— that  is,  was  often  composed  of  two 
tubesj  both  played  together.  Tlie  old  English 
flute  was  not  unfreqtiently  called  the  Flute  a 
Bee;  it  had  a  mouth -piece,  and  was  held  in 
tlie  manner  of  the  clarionet.  It  had  seven 
finger-holes,  and  no  keys.  The  Flute  a  Bed 
was  gradually  superseded  by  that  now  in  use, 
the  German  flute:  This,  at  first  sunple  m 
construction,  in  length  about  a  foot  and  a 
half,  and  havmg  only  one  key,  has  by  dgrees 
b^en  extended  to  twenty-seven  inches,  and 
has  sometimes  as  many  as  a  dozen  keys,  but 
usually  eight ;  so  that  every  kind  of  music 
witMn  its  compass,  and  adapted  to  the  nature 
of  a  tube,  may  now  be  executed  on  this  instru- 
ment. It  is  formed  of  any  kind  of  hard  wood, 
of  ivory^  and  even  of  glass.  The  middle  tones 
of  the  flute  are  the  finest. 

The  Octave  Flute  is  a  smaU  instrument  an 
octave  higher  than  the  common  flute.  The 
best  of  these  are  provided  with  foul-  keys. 

Several  patents  for  improvements;  or  sup- 
posed improvements,  in  the  flute  have  been 
taken  out  within  the  last  few  years.  In  Mr. 
Dawson's  patent,  obtained  in  1848,  the  flute 
is  described  as  being  constructed  of  two  tubes, 
sliding  au--tight  one  within  the  other.  The 
otiter  tube  is  fm-nished  with  small  lateral  cells, 
each  provided  with  two  holes,  one  to  be 
stopped  by  a  key  or  fingei-,  and  the  other  to 
open  communication  with  the  inner  tube, 
which  is  perforated  with  corresponding  holes. 
The  outer  tube  sUdes  easily  up  and  do^vn  over 
the  inner  one.  The  object  of  this  arrange- 
ment is  to  vat-y  the  pitch  or  register  of  tone  in 
the  instrument.  Another  proposed  an-ange- 
ment  by  the  same  patentee  is  an  elastic  gutta 
percha  valve  to  cover  a  long  slit  in  the  flute ; 
tlie  pressure  of  the  finger  on  any  part  of  the 
valve  being  equivalent  to  the  action  of  a  finger- 
key  or  a  finger-hole  in  a  common  flute. 

Mr.  Clinton's  patent,  also  obtained  in  1848, 
describes  a  flute  in  which  facilities  are  afforded 
for  acting  on  some  of  the  keys  ;  when  a  key 
is  far  distant  from  the  emboUchmre  or  mohth- 
hole,  motion  is  given  to  it  by  means  of  a  con- 
necting rodj  carried  along  the  edges  of  some 
of  the  finger-holes ;  in  such  a  way  that  when- 
ever any  of  these  holes  is  stopped  by  the 
fingers  the  rod  will  be  depressed,  and  the  key 
to  which  it  is  connected  acted  upon.  There 
is  also  a  new  arrangement  for  producing  the 
notes  B  and  C,  under  certain  difficult  com- 
binations of  notes. 

Mr.  Carte  patented  several  improvements 
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In  the  construction  of  flutes  in  1850.  They 
do  not  involve  any  change  in  the  general 
form  of  the  iustrmnent ;  but  relate  to  new  ar- 
rangements of  the  metallic  keys,  which  facili- 
tate the  performance  of  rapid  passages  and 
'  shalies,'  under  circumstances  which  are  some- 
what difiicult  in  the  Ordinary  flutes. 

FLUTE-STOP,  on  the  organ,  is  a  range  of 
wooden  pipes,  timed  in  unison  with  the  diap- 
ason. It  generally  produces  a  very  successful 
imitation  of  the  instrument  whence  its  name 
is  derived; 

FLUX,  in  chemistry  and  metallurgy,  is  any 
substance  employed  to  assist  the  reduction  of 
ores  or  metalhc  compounds  to  their  metalUc 
state.  Limestone  is  employed  as  a  flux  for  clay- 
iron  ore,  andfluor  spar  for  copper  ore.  The  al- 
kaline substance  called  Black  Flux  is  doubly 
useful  in  smelting  ores  ;  the  carbonate  of  pot- 
ash combines  with  the  earthy  parts  of  the  ore ; 
while  the  chaiToal  unites  with  the  oxygen  of 
the  metallic  oxides,  and,  carbonic  acid  being 
formed  and  expelled,  the  metal  is  reduced 
and  melts.  White  Flux,  or  carbonate  of  pot- 
ash, disintegrates  stony  matter,  as  alumina 
and  silica,  separates  acids  and  sulphur  from 
metals,  and  dissolves  many  metalhc  oxides. 
Argol,  or  bitartrate  of  potash,  is  much  used 
as  a  flux.  Charcoal,  glass,  wax,  tar,  pitch,  fat, 
oil,-  gum,  sugar,  and  starch,  are  all  occasion- 
ally employed  for  this  purpose. 

FLYING  BRIDGE.  This  consists  usually 
of  a  boat  or  other  vessel,  which,  being  attached 
by  a  rope  to  a  buoy  moored  in  the  middle  of 
a  river,  is  made  by  the  action  of  the  cun-ent 
to  move  across  on  an  arc  of  a  circle  of  wliicli 
the  buoy  is  the  centre.  The  buoy  being  se- 
curely anchored  in  the  middle  of  the  river,  a 
rope  or  chain  leads  from  thenCe  to  the  mast 
of  the  boat,  which  is  at  a  distance  from  the 
head  equal  to  one-third  of  the  vessel's  length  ; 
then,  the  keel  of  the  boat  being  kept  at  a  cer- 
tain angle  with  the  direction  of  the  current,  a 
resolved  part  of  the  pressure  of  the  water 
against  one  side  of  the  boat  will  cause  the 
latter  to  describe  an  arc  of  a  circle  across  the 
river.  In  a  rapid  current  it  may  be  impossible 
to  make  the  boat  move  up  the  ascending  arc 
of  its  path !  in  which  case  a  boat  hear  one 
bank  may,  by  means  of  a  cable  made  fast  at  a 
point  directly  opposite  on  the  other  bank,  be 
allowed  to  describe  a  descending  arc  quite 
across  the  river.  A  triangular  raft  having  its 
front  parallel  to  the  direction  of  the  current, 
and  being  connected  by  a  ring  -with  a  rope 
stretched  tightly  across  the  river,  may,  by  a 
resolved  force  of  the  current,  be  impelled  di- 
rectly to  the  opposite  bank  ;  and,  on  reversing 
its  position,  the  raft  may  bo  impelled  across 
in  a  contrary  direction.    A  boat  running  by  a 
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ring  at  one  end  on  a  ropo  may,  by  being  kept 
in  an  oblique  position,  in  like  manner  be 
sheered  across  the  river. 

On  broad  rivers,  and  when  objects  of  great 
bullc  and  weight,  as  horses,  carriages,  or  ar- 
tillery, are  to  be  conveyed  across,  two  boats  or 
barges  placed  in  parallel  positions,  and  carry- 
ing a  platform  extending  between  their  exte- 
rior gunwales,  ai-e  employed.  Each  vessel  is 
provided  Avith  a  mast,  which  may  be  from  20 
to  30  feet  in  height. 

In  military  manoeuvres,  flying  bridges  wdl 
continue  to  be  frequently  useful;  but  for 
general  inland  pin-poses  steam-bridges  are 
now  coming  into  use  over  broad  rivers. 

FLYING  MACHINES.  AU  that  need  be 
said  in  this  work  on  these  hitherto  futile  con- 
trivances, will  be  found  under  Balloon. 

FOILS.  Very  thia  leaves  of  metal  are  often 
called  by  this  name ;  they  are  placed  under 
artificial  gems  to  heighten  the  brilliancy.  They 
are  made  of  tin,  copper,  tinned"  copper,  or 
silvered  copper.  They  are  left  white  for  imi- 
tation diamonds,  but  are  colom-ed  for  imita- 
tion rubies,  sapphires,  &c.  The  coloured  foils 
ai-e  prepared  by  coating  the  white  foil  with 
coloured  varnish.  The  best  white  foil  is 
made  by  coating  a  plate  of  copper  with  a  layer 
of  sUver,  and  then  rolling  it  into  sheets  in  the 
flatting  mill.  The  principal  colours  used  by 
artists  are  employed,  mixed  mth  mastic, 
spirit,  and  drying  oil,  to  form  the  colom-ed 
varnishes. 

FONT.  The  form  of  the  font  in  clnrrches 
is  usually  hexagonal,  similar  to  the  form  of 
the  baptistery,  in  which  fonts  were  originally 
placed.  Fonts  also  occur  both  of  a  circular 
and  a  square  fomi.  They  ai-e  usually  shaped 
lilie  a  cup,  with  a  solid  stem,  or  supported  on 
columns ;  the  top  is  hoUowed  out  for  the 
water,  and  the  sides  and  stem  are  often  highly 
enriched  with  ornainents,  sculptured  figures, 
and  with  colour  and  gilding.  In  many  in- 
stances a  flight  of  steps  forms  a  base,  and 
even  the  sides  of  these  steps  are  caiwed  with 
pannels,  having  quatrefoils  and  rosettes  sunk 
within  them.  It  was  usual  to  cover  the  basin 
of  the  font  -with  a  wooden  lid,  and  there  are 
some  of  these  remaining  of  a  pyi'amidal  or 
spire-like  form,  riclily  carved  and  designed, 


with  a  profusion  of  shafts,  buttresses,  and 
tracery  piled  up  to  the  apex. 

Among  the  fonts  especially  worthy  of  note 
maybe  mentioned  those  of  Porchester  church, 
which  is  like  tlie  circular  stone  mouth  of  the 
well  in  the  atrium  of  a  lloman  bouse;  of  Lin- 
coln cathc(h-al,  which  is  square,  on  five  columns, 
one  being  in  the  centre  :  of  Lowcstofl'  in  Suf- 
folk, and  Loddor  in  Norfolk,  both  remnrkablo 
for  their  richness  of  decoration  ;  of  Winchester 


cathedral,  very  cm-ious  and  ancient;  and  of 
East  Dereham  in  Norfolk. 

FOOD.  All  organized  bodies  are  nourished 
by  the  introduction  into  their  interna]  struc- 
tures of  materials  from  Avithout,  which  form 
the  numerous  kinds  of  food  so  famiUai-  to  us. 
Although  man  derives  his  food  from  both  the 
vegetable  and  animal  kingdoms,  it  is  found 
that  the  animals  which  are  consumed  by  man 
derive  their  nourishment  from  the  vegetable 
Ivingdom  alone,  so  that  plants  ai'e  tlie  ti-ue 
source  of  all  the  food  both  of  man  and  the 
lower  animals.    The  principal  constituents  of 
the  human  body,  as  well  as  all  other  animal 
bodies,  are  the  organic  elements,  carbon,  hy- 
drogen, oxygen,  and  nitrogen  ;  and  it  is  the 
waste  of  these  substances  which  is  constantly 
going  on  that  it  is  the  object  of  food  to  sup- 
ply.  Plants,  however,  do  not  supply  the  animal 
Avith  cai-bon,  hydrogen,  oxygen,  and  niti-ogen, 
in  a  simple  form,  but  as  secretions  of  the 
vegetable  tissues  known  to  chemists  under  tlie 
names  of  gluten,  fibrin,  albumen,  casein,  &-c. 
The  plant  itself  does  not  derive  its  food  from 
the  organic  elements  in  a  pure  form,  but  com- 
bined with  each  other:  thus,  carbonic  acid 
gas,  consisting  of  carbon  and  oxygen ;  water, 
composed  of  oxygen  and  hydrogen ;  and  am- 
monia, of  hydrogen  and  niti-ogen,  are  the 
great  sources  of  vegetable  nutrition,  and  conse- 
quently of  the  various  secretions  used  as  the 
food  of  man  and  animals.    Not  only  do  these 
secretions  serve  to  build  up  the  fabric  of  the 
human  body,  and  to  supply  the  daily  waste 
of  tissue  which  is  going  on,  but  they  also  sup- 
ply materials  for  keeping  up  animal  heat 
within  the  system. 

The  reader  will  find  a  familiar  exposition 
of  this  subject,  and  of  the  relative  value  of 
albiunen,  fibrin,  casein,  staixh,  sugar,  fat, 
oUs,  acids,  spices,  condiments,  &c.,  in  Dr. 
Lankester's  '  Food  of  Man.' 

FOECE,  in  mechanical  and  scientific  mat- 
ters, is  a  term  employed  to  denote  the  un- 
known cause  of  any  mechanical  eflect.  Thus 
the  cause  of  motion  and  the  cause  of  pressure 
are  both  forces :  again,  diff'erence  of  effects 
must  be  "attributed  to  difference  in  the  pro- 
ducing causes  :  thus,  gi-eater  or  less  velocity, 
and  greater  or  less  pressure,  arc  both  attri- 
buted to  diflerences  in  the  causes  of  velocity 


or  pressure.  But,  on  the  other  hand,  effects 
which  are  the  same  in  one  point  of  riew  may 
diflcr  in  another;  thus,  bodies  of  diflerent 
weights,  let  fall  from  the  same  heights  above 
the  ground,  will  stnkc  the  gi-ound  with  the 
same  velocities,  but  with  different  degrees  of 
eflect  upon  the  substance  wliicli  they  strike. 

When  force,  in  the  sense  of  pressure,  is 
considered  as  the  cause  of  motion,  we  must 
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take  into  account  botli  tlie  element  Ume,  and 
also  the  q><antiUj  of  mailer  which  is  moved 
The  connection  of  pressure,  velocity  created 
by  pressui-e,  and  time  ^vhich  pressm'e  takes 
to  create  velocity,  as  deduced  from  experi- 
ment, are  contained  in  the  folloxving  results  : 

1  The  same  pressure  continually  acting 
upon  a  given  mass  for  different  times  pro- 
duces velocities  which  are  proportional  to  the 
times,  and  augments  velocity  by  equal  portions 

m  equal  times.  ,  ^    va-  t 

2  The  same  pressure  apphed  to  ctiHerent 
masses  of  matter  (that  is  to  different  weights 
of  matter),  dimng  the  same  time,  produces 
velocities  which  ai-e  inversely  proportional  to 

those  masses. 

3.  The  velocities  of  falling  bodies  is  accele- 
rated by  32.19  feet  in  every  second  :  and  m 
that  proportion  for  all  other  times. 

Yery  exact  calculations  and  experiments  on 
all  these  points  are  of  great  importance  to 
machinists  and  engineers,  who  have  to  pro- 
vide force  adequate  to  the  kind  and  quantity 

of  the  work  to  be  done. 

FORESTS ;  EOEEST-SGIENCE.  A  forest 
is  a  large  tract  of  ground  overgi-own  ^vith  trees 
and  underwood.  As  civilization  and  population 
advance,  forests  lessen  in  every  country.  It  has 
been  notably  so  in  Great  Britain.  Ireland  has 
few  forests.    In  Norway  the  mountains  are 
covered  with  wood;  birch,  maple,  pine,  and 
fir,  forming  immense  forests.    The  fir  some 
times  attaining  a  height  of  160  feet,  is  m 
great  estimation  for  masts  and  building  tim- 
ber. In  the  regions  of  moderate  elevation  are 
aspens.  The  good  lands  have  some  fine  forests 
of  oaks.    The  forests  of  Sweden  are  similar 
to  those  of  Norway.  In  Denmark  the  existing 
forests  cover  but  a  small  area.    The  timber  of 
Holland  consists  of  beech,  fir,  poplar,  and 
ash ;  willow  grows  along  the  canals,  and  the 
coppices  are  of  maple,  ash,  hornbeam,  birch, 
and  beech,  with  a  slight  portion  of  oak-bushes. 
In  Germany  the  forests  are  estimated  to  cover 
nearly  one-third  of  the  Avhole  surface ;  they 
comprise  most  of  the  usual  varieties  of  timber- 
trees.  Switzerland  is  abundantly  wooded,  par- 
ticularly with  the  cone-bearing  trees.  France 
has  many  fine  forests,  though  hardly  suffi- 
cient for  the  consumption  of  a  country  where 
wood  is  the  chief  combustible.    Italy,  Spain, 
and  Portu^,'al,  are  all  rather  deficient  in  forests, 
l-luropean  Turkey  has  fine  forests  of  oak,  elm, 
pine,   plum,   apple,    pear,   cherry,  apricot, 
majjle,  sycamore,  walnut,  chestnut,  and  beech 
trees. 

Of  all  the  countries  of  Europe,  Russia  is 
the  most  abundantly  provided  with  timber; 
and  her  forests  would  be  an  ahnost  inex 
haustiblo  source  of  wealth,  if  it  were  possible 


for  the  government  effectually  to  protect  them 
from  destruction.  In  1802  regulations  for  the 
preservation  of  the  forests  were  estabhshed ; 
but  such  is  their  extent  and  that  of  the 
country,  that  it  is  next  to  impossible  wholly 
to  prevent  the  waste  of  wood.  There  are 
200,000,000  of  acres  exclusively  covered  with 
pine  and  other  cone-bearing  trees,  ^vithout 
counting  oalis,  maples,  beech,  poplar,  horn- 
beam, and  bu-ch,  Poland  is,  for  its  size, 
nearly  as  well  supplied  with  forests  as 
Russia. 

In  Asia  Minor,  Mount  Taurus  is  covered 
with  forests  of  cypress,  juniper,  and  savines. 
Oalis  and  fir  abound  in  the  forests  along  the 
Black  Sea.    Trees  of  all  these  kinds  occur  in 
the  Caucasus.    Persia  has  few  forests,  except 
amongst  the  mountains  near  the  Caspian. 
Arabia  has  none.    Central  Asia  is  too  little 
known  to  yield  us  much  information  respecting 
its  forests.    Siberia  has  some  vast  forests  oi 
the  harder  kuids  of  trees.    China,  J apan,  and 
Corea,  all  possess  immense  forests  in  then- 
more  mountainous   districts.    India,  both 
within  and  beyond  the  Ganges,  is  rich  in 
wood.    There  are  whole  forests  of  the  bam- 
boo, which  sometimes  attain  a  height  of  60 
feet.    Cocoa-nut  and  palms  of  all  kinds  cover 
large  tracts.    Here  are  woods  of  oak,  fir, 
cypress,  and  poplar  ;  there  of  mangoes,  ban- 
yan-trees, uvarias,  robinias,  sandal-wood,  &c. 
Nearly  all  the  eastern  islands  seem  to  be 
tolerably  rich  in  forests,  Australia  perhaps 
excepted. 

In  Africa  there  ai-e  some  spots  in  which 
vegetation  is  rich  beyond  description.  Thus 
Senegambia,  Guinea,  and  Congo,  are  covered 
■with  forests,  which  consist  of  the  baobab,  of 
pakns,  robinias,  sycamores,  sandal -wood, 
tamarinds,  bananas,  oranges,  limes,  and 
pomegranates  ;  there  are  also  cocoa-nut  trees 
in  great  abundance.  The  tamarind  and  cedai-, 
which  grow  in  the  greatest  profusion  on  the 
borders  of  the  Congo,  furnish  timber  of  the 
finest  quality.  Abyssinia  has  abundant  woods. 
The  Atlas  Mountains  are  covered  with  mag- 
nificent forests,  producing  a  variety  of  oaks, 
the  mastic  tree,  the  cypress,  &c.  The  king- 
dom of  Bornou  has  immense  forests,  and  the 
date-palm  abounds  there. 

America  is,  of  all  pai'ts  of  the  world,  the 
most  thickly  covered  with  wood.  Canada  con- 
tains immense  forests,  as  do  most  of  the 
British  North  American  territories.  The 
United  States  are  abundantly  wooded,  the 
cleared  land  even  in  some  of  the  Atlantic 
states  being  inconsiderable  when  compared 
\vith  that  still  covered  with  the  primitive 
forests.  Oregon,  Mexico,  and  Texas,  have 
all  splendid  forests.    The  West  India  islands 
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are  fot  the  most  part  only  moderately  wooded. 
In  South  America  the  Caracas  possesses  inex- 
haustible forests ;  and  so  indeed  do  most  of 
the  South  American  states.  The  forest  region 
of  the  river  Amazon  and  of  the  upper  Orinoco, 
according  to  Humboldt^  covers  an  area  of 
about  719,000  square  miles. 

There  are  no  laws  respecting  the  forests  of 
England  among  the  laws  attributed  to  the 
Conqueror;  but  after  the  Norman  Conquest 
the  royal  forests  'twere  guarded  with  much 
greater  strictness.  In  later  times  thefee 
forests  gradually  sunk  in  importance;  and 
our  government  department  of  '  Woods  and 
Forests'  shews  how  httle  benefit  the  royal 
forests  produce  to  the  state'  generally. 

ill  Germany  a  distinct  branch  of  education 
Ms  bfecomg  established,  called  'Forest  Sci- 
ence.' In  the  Forest  Academies  are  taught 
botatiy  generally,  including  vegetable  physio- 
logy, mineralogy,  zoology,  chemistry,  survey- 
iilg,  mensiu-ation,  mechanics,  the  methods  of 
resisting  the  encroachments  of  sands,  drain- 
in"-  and  embanking,  together  with  the  care 
and  chase  of  game ;  tad  also  the  laws  and 
regulations  of  forest  admmistration.  In 
Prussifi  and  other  German  states,  m  France, 
and  in  Russia,  similar  studies  are  carried  on. 
Tte  mod  from  forests  is  apphed  to  the 
various  ptirposes  of  house -bmlding,  ship- 
buildiri",  mill  and  wheel  workj  tiu-nery,  orna- 
ments, fuel,  &c. ;  and  the  study  of  its  fitness  for 
these  pui-poses  forms  a  part  of  forest  science. 

In  England,  where  no  such  schools  exist, 
knowledge  has  accumulated  from  out-door 
experience,  rather  than  school  education._  In 
English  timber  plantations,  as  crooked  pieces 
of  large  oaks  are  of  value  in  ship-building, 
tlie  side  branches  are  not  taken  off  higher 
tlirin  fifteen  or  twenty  fefet  from  the  ground, 
and  where  trees  have  plenty  of  room,  as  m 
hed"e-rows  of  parks,  this  may  be  judicious, 
bitt  in  dlose  plantations  it  is  of  advantage 
to  have  a  long  stem  without  branches. 
Iti  France  and  Germany  the  branches  are 
always  clit  off  to  the  height  of  30  or  40  feet. 

FORFARSHIRE.  Ibe  Grampian  HiUs, 
irl  this  Scottish  county,  nre  of  granite,  havmg 
freflitchtly  tnjiazes  and  roclc  crystal  in  its 
cavities  and  fissures.  There  are  also  lime- 
stone slate,  porphyry,  and  lead  ore.  In  the 
Strathrrtore  district  there  is  a  shell -marl, 
which  is  procured  in  large  quantities  from 
beneath  beds  of  peat-moss  at  the  bottom  of 
several  ancient  loclis  which  have  been  drained 
chiefly  for  this  purpose  ;  it  is  dragged  up  by 
means  of  iron  scoops,  worked  from  boats,  and 
is  used  for  manure.  Iron  and  pipe-clay 
occur  lit  this  district.  The  maritime  district 
cdhtiiiils  beds  of  sandstone  and  exlonsive 


quarries  of  limestone.  Fragments  of  granite 
from  the  Grampians  lie  strewed  about  the 
lower  ground.  Coal  of  an  inferior  quahty 
has  been  traced  a  little  to  the  west  of  Aber- 
brothwiok.  The  poor,  who  cannot  obtain  coal 
without  difficulty,  procure  for  fuel  peat, brush- 
wood, broom,  and  fm'ze. 

It  may  in  general  be  stated  that  almost 
every  useful  improvement  has  been  adopted 
in  the  modes  and  implements  of  agricultm-e 
in  this  county.  Inclosures  are  made  chiefly 
by  stone  dykes  in  the  highlands,  and  by  quick 
thorn  hedges  m  the  plains  of  Strathmore  and 
towards  the  sea.  The  chief  crops  are  oats, 
barley,  and  wheat.  Much  of  the  oat  crop  is 
consumed  by  horses  and  exported  from  the 
county..  Oatmeal  porridge,  eaten  with  nulk 
or  beer,  forms  the  breakfast  and  supper  of  the 
labom-ing  classes,  among  whom  oat  cakes  arc 
still  much  used  as  bread.  Considerable  quan- 
tities of  wheat  are  annually  exported  to  Lon- 
don and  other  ports,  and  some  American, 
Danzig,  and  other  foreign  wheats  are  imported 
to  mix  with  that  produced  in  the  county. 
Barley  is  much  used  in  the  county  for  broth, 
porridge,  and  cakes.  There  ai-e  about  40,000 
acres  of  natm-al  pasture.  The  grazing  and 
stall  feeding  of  cattle  are  prosecuted  to  a 
much  greater  extent  than  the  reaiing,  large 
numbers  bemg  brought  into  the  county  to  be 
fed  and  prepai-ed  for  the  butcher. 

The  deep-sea  fishmg  off  the  eastern  coast  is 
very  productive,  and  large  quantities  of  salmon 
and  smaller  fish  ai-e  taken  in.  the  Frith  of  Tay, 
and  at  the  mouths  of  several  streams  from 
thence  to  the  North  Esk.  Cod,  hug,  hcn-ing, 
haddocks,  turbots,  sole,  skate,  sprats,  smelts, 
lobsters,  crabs,  mussels,  and  fresh  water  fish 
are  all  abundant.  The  chief  manufactm-es  of 
the  county  ai-e  represented  by  those  of  its 
busiest  town.  [Dundee.] 

FORK.  The  manufactm-e  of  this  useful 
implement  is  brielly  noticed  under  Cutlery. 

FOSSIL  COPAL  occiu-s  iniiTegular  pieces 
in  clayey  soils.  Its  colour  is  yellowish  or 
dull  brown;  nearly  opaque;  specific  gravity 
1.046.  When  heated  it  yields  an  aromatic 
odour,  and  melts  into  a  hmpid  fluid. 

FOSSILS.  The  time  may  airive  when  fos- 
sils or  organic  remains  will  be  largely  em- 
ployed in  the  arts.  At  present  they  are  chiefly 
objects  of  scientific  geological  investigation, 
and  OS  such  they  do  not  come  within  the 


range  of  this  work. 

FOUND.^TION,  the  loWer  part  or  courses 
of  the  basement  walls  or  piers  of  a  building. 
In  foimdations  it  is  of  the  utmost  importance 
to  prevent  the  settlement  of  the  walls  m  nn 
unequal  manner;  this  can  only  be  done  by 
making  the  earth  on  which  the  foundation  is 
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set  equally  solid  throughout  its  whole  extent. 

Goncrete  composed  of  gravel  or  shingle  and 
liot  hme  is  often  used  to  form  a  sohd  bearmg 
for  the  footings  of  foundations.  The  greatest 
care  and  judgment  are  required  in  making 
foundations  for  heavy  superstructures,  for  if 
the  piles  should  be  of  a  had  quahty,  and 
the  groiuid  in  which  they  are  driven  of  a  very 
loose  and  boggy  nature,  the  same  catastrophe 
which  occurred  at  the  New  Custom  House  in 
London  may  be  expected  to  take  place.  In 
this  bmljing  it  was  found  necessary  to  remove 
the  piles  and  loose  earth,  and  form  a  sohd 
concrete  foundation. 

FOUNDING-.  This  important  mechanical 
art  embraces  all  the  operations  of  reducing 
ores,  and  of  smelting  and  casting  metals. 
There  are  various  branches  of  the  art,  and 
some  difference  prevails  in  the  minor  details 
of  the  processes,  as  in  iron,  brass,  and  bronze 
founding,  in  casting  guns  and  cannon,  types 
for  printing,  and  beU  founding.  The  art  has 
been  known  and  practised  from  the  earhest 
ages. 

The  preparation  of  the  principal  ores  is 
described  under  the  names  of  their  metals, 
such  as  CoppEE,  Iron,  &c.  The  furnaces  are 
described  under  Ftjenace. 

Founding  is  practised  either  in  casting  any 
quantity  of  metal  in  the  sohd,  or  with  a  core 
(by  means  of  which  the  metal  is  preserved  of 
a  determined  thiclmess  or  substance),  or  in 
plain  casting.    Before  any  article  can  be  cast 
in  metal  it  is  necessary  that  a  model  of  it  be 
prepared.     The  models  must  be  made  of 
various  substances ;  clay  or  wax,  or  sand  with 
clay,  are  those  usually  employed,  but  they 
may  also  be  made  of  wood,  stone,  or  any 
other  material.    Upon  those  models  moulds 
must  be  made.    These  are  commonly  com- 
posed of  plaster  of  Paris,  mixed  with  brick- 
dust,  sometimes  sand,  or  sand  with  a  mixture 
of  cow-hair.    For  moulds  for  iron  and  brass 
work  a  yellowish  sharp  sand  is  preferred, 
which  is  pi'epared  by  mixing  it  with  water 
and  then  rolling  it  on  a  flat  board  till  it  is 
well  kneaded  and  fit  for  use.    If  the  article  is 
cylindrical,  or  of  a  form  that  admits  of  it,  it  is 
moulded  and  cast  in  two  pieces  ;  these  two 
parts  are  then  carefully  joined  together,  and 
the  edges  or  seams  carefully  cleaned.  For 
the  smaller  class  of  works,  instead  of  running 
the  metal  at  once  from  a  large  furnace,  earthen 
crucibles  are  used,  into  which  the  metal  is 
throwi  in  small  pieces  :  the  crucible  is  placed 
in  a  strong  heat  in  a  close  stove,  and  as  the 
metal  is  melted  and  sinks  more  is  added  till 
the  vessel  is  full.    It  is  then  lifted  out  by 
means  of  iron  instmments  adapted  to  the 
purpose,  and  the  metal  is  poured  from  it  into 


the  moulds,  in  which  channels  or  ducts  for 
receiving  it  have  been  previously  made. 

In  noticing  the  difierent  ways  of  casting, 
mention  has  been  made  of  one  in  wliich  a 
core  is  used.    The  core,  as  its  name  denotes, 
is  a  part  or  portion  situated  within  the  body 
of  the  cast ;  and  its  purpose  is  to  form  a 
centre  to  the  work  by  which  the  thickness  or 
substance  of  the  metal  may  be  regulated.  In 
coring,  the  mould  is  first  made  complete ;  ioto 
this,  clay  or  wax,  or  any  other  fit  substance 
or  material,  is  then  squeezed  or  pressed  in  a 
layer  of  uniform  thickness  ;  in  large  works  it 
is  usually  from  half  an  inch  to  an  inch  thick. 
This  layer  represents  the  metal.    The  mould, 
if  in  parts,  is  then  put  together,  the  above- 
mentioned  layer  being  left  within  it,  and  into 
the  open  space  in  the  centre  a  composition 
(usually  of  plaster  of  Paris  with  other  sub- 
stances mixed  with  it)  is  introduced,  and 
made  to  adhere  to  the  clay  or  wax,  or  rather 
is  filled  up  to  it.    This  is  the  core,  and  it  is 
often  made  to  occupy  the  whole  interior  of  the 
mould.    When  this  is  set,  or  dry,  the  mould  is 
taken  to  pieces,  and  the  material  which  has 
been  made  to  represent  the  metal  removed. 
The  moiild  is  then  again  put  carefully  toge - 
ther  round  its  core  or  nucleus,  the  two  por  ■ 
tions  being  secured  from  contact  by  stops  and 
keys  properly  aiTanged  for  that  pui-pose.  The 
mould  and  core  are  dried  to  dissipate  mois- 
ture ;  and  large  moulds  are  strengthened  with 
iron  hoops.    Channels  or  ducts  are  made  for 
the  entrance  of  the  melted  metal ;  and  others 
are  also  made  for  aUomng  the  air  to  escape  as 
the  melted  metal  enters  the  mould ;  these  axe 
called  vents.    With  respect  to  placing  the 
mould,  it  is  only  important  to  secure  a  sufii- 
cient  incUnation  of  plane  from  the  mouth  of 
the  furnace  to  the  mould  that  the  metal  may 
run  easily  and  uninterruptedly,  and  not  have 
time  to  grow  cool  and  therefore  sluggish. 
The  usual  method  in  bronze  works  of  largo 
size  is  to  bm-y  the  mould  in  a  pit  a  little  be- 
low the  level  of  the  furnace,  and  by  ramming 
sand  firmly  round  it  to  ensure  its  not  being 
affected  by  any  sudden  or  violent  shock,  or  by 
the  weight  of  the  metal   running  into  it. 
When  everything  is  ready  and  the  metal  found 
to  be  in  a  state  fit  for  running,  the  orifice  or 
mouth  of  the  furnace   (which  is  usually 
Xilugged  -with  clay  and  sand)  is  opened,  when 
the  metal  descends,  and  in  a  few  minutes  the 
mould  is  filled.    The  metal  is  allowed  to  run 
till  it  overflows  the  mouths  of  the  channels 
into  the  mould.    The  work  is  then  left  to 
cool,  after  which  the  mould  is  scraped  or 
knoclvcd  off  and  the  cast  imdergoes  the  neces- 
sary processes  (such  as  cleaning,  clinsin;!;,  itc.  j 
to  render  it  fit  for  the  purpose  designed. 
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Large  hells  and  skituus  are  cast  in  the  way 
first  described.  Brass  ordnance  is  always  cast 
solid.  The  model  is  made  round  a  nucleus 
of  wood  called  a  spindle,  and  the  mould  of 
lonra  and  sand  made  over  it.  When  this  is 
l^crfectly  dry,  the  model  and  spindle  within 
are  removed,  and  the  mould  is  well  dried  or 
baked.  "When  ready  for  casting,  it  is  placed 
iipright  in  the  pit,  and  the  metal  is  allowed  to 
run  into  it  till  filled.  What  is  called  a  dead 
head  is  left  at  the  upper  and  smaller  or  mouth 
end  of  the  gun,  which  presses  the  metal 
down,  and  prevents  its  becoming  porous  as  it 
settles  and  cools.  After  a  few  days  the  mould 
is  knocked  off,  and  the  gun  is  ready  for  finish- 
ing. The  dead  head  is  turned  off,  and  the 
boring,  which  is  an  operation  requiring  great 
care  is  effected.  [Boeing.] 

After  the  founding,  the  metal  cast  is  often 
fmisliod  by  chasing,  burnishing,  lacquering, 
phiting,  or  gilding. 

One  of  the  largest  cylinders,  cast  and  bored 
in  iron,  is  that  employed  at  the  Mostyn  col- 
liery in  Flintshue.  It  was  made  at  the  Haigh 
Foundry  at  AVigan  in  1848.  Itis  17  feet  long, 
by  8  feet  4  inches  in  diameter ;  it  weighs  22 
tons ;  and  the  quantity  of  metal  brought  to  a 
liquid  state  for  the  purpose  of  casting  was  30 
tons. 

A  silver  statue  was  cast  at  Paris  in  1850. 
In  the  preceding  year  M.  Pradier  exhibited 
at  the  Luxembom-g  a  bronze  statue  of  Sappho, 
which  was  much  admu-ed  for  its  beauty ;  and 
a  silver  copy  of  tlais  statue  was  prepared  in 
1850,  as  a  prize  for  a  sort  of  Art  Union  lot- 
tery. The  founding  was  entrusted  to  M. 
Simonet,  who  has  produced  many  beautiful 
specimens  in  this  department  of  Ai-t.  The 
weight  of  silver  used  was  about  four  thousand 
ounces. 

The  largest  cast  statue  of  recent  times  is 
the  allegorical  figure  of  Bavaria,  placed  in 
front  of  the  Eiihmeshalle  on  the  Theresien 
meadow  near  Munich.  The  figm-e  is  63  feet 
higli,  and  stands  on  a  granite  base  30  feet 
high  ;  so  that  the  Avreath  held  in  the  uplifted 
hand  of  the  figure  is  nearly  100  feet  from 
tlie  ground.  A  winding  staircase  leads  entirely 
up  the  interior  of  the  statue.  It  is  said  that 
no  fewer  than  2G  musicians  were  placed  within 
the  head  of  the  statue,  on  the  occasion  of 
the  inauguration.  The  length  of  the  fore- 
finger, 38  inches,  will  give  an  idea  of  the  size 
of  the  statue.  The  statue  was  modelled  by 
the  great  sculptor  Schwanthalcr,  who  hastened 
his  deatli  by  his  intense  application  to  it.  The 
foundiiig  or  casting  was  entrusted  to  Stigl- 
mayer ;  but  as  he  also  died,  the  worlc  was  car- 
ried out  to  a  successful  completion  by  his 
pupil  Ferdinand  iMiller.   The  statue  was  cast 


in  many  pieces,  one  of  which  required  380 
cwt.  of  molten  bronze  ! 

FOUNTAIN.  A  fountain  is  a  jet  or  jets  of 
water,  flomng  either  naturally  out  of  the  earth, 
or  from  structures  foi-med  by  art.  Artificial 
fountains  consist  of  water  flowing  from  statues, 
vases,  or  architectm'al  buildings  combined 
with  sculptm-ed  figures  and  other  ornamental 
decorations.  At  Pompeii  not  only  the  streets 
but  even  the  private  houses  were  decorated 
mth  fountams.  At  Rome,  the  proper  distri- 
bution of  the  rivers  which  flowed  through  her 
aqueducts  was  a  matter  of  great  importance, 
intrusted  to  the  care  of  an  officer  of  very  high 
rank.  The  aqueducts  were  each  chai-ged  with 
a  certain  number  of  pipes  of  supply ;  and  no 
new  pipe  could  be  inserted  Avithout  a  special 
application  to  the  emperor.  Those  whose 
means  of  interest  were  insufficient  to  obtain 
a  private  pipe,  were  obUged  to  fetch  water 
from  the  public  fountains. 

Some  of  the  cities  of  Italy  and  the  East 
are  adorned  with  fountains,  which  are  no  less 
agreeable  to  the  eye  than  useful  to  the  inha- 
bitants. Many  of  the  fountains  of  Eome  are 
highly  decorated,  of  great  magnitude,  and  veiy 
varied  in  their  mode  of  ejecting  the  waters 
with  which  they  are  supplied  from  the  exist- 
ing aqueducts. 

The  city  of  Paris  is  well  supplied  with 
fountains,  many  of  wMch  are  elegantly  de- 
signed. The  fountains  of  Versailles  and  St. 
Cloud  in  France,  and  the  fountains  at  Wil- 
helmshbhe  near  Cassel,  are  the  largest  in 
Europe.  London  has  no  fomitains  worthy  of 
notice  except  the  two  lai-ge  ones  in  Trafalgar 
Square,  which  are  supplied  from  a  very  deep 
artesian  well ;  and  these  have  been  severely 
criticised  as  works  of  art. 

The  great  fountain,  planned  by  I\Ir.  Paxton 
for  the  Duke  of  Devonshire  at  Chatsworth,  is 
in  all  probability  the  loftiest  m  the  world.  It 
presents  one  single  jet  that  rises  to  a  perpen- 
diculai-  height  of  270  feet.  The  pressure  is 
derived  from  a  previous  descent  of  water  from 
a  height  of  380  feet.  A  reservou-  has  been 
formed  at  that  height,  in  some  hills  which 
bovmd  the  eastern  side  of  the  park;  and  more 
tlian  half  a  mile  of  piping  is  employed  to 
convey  the  water  from  the  reservoir  to  the 
fountain. 

FOURCROY,  ANTOINE-FEANGOIS  DE. 
This  eminent  French  chemist  deserves  our 
grateful  notice  for  the  aid  which  his  disco- 
veries afforded  to  many  practical  arts.  He 
was  bom  in  1755,  and  died  in  1800,  after 
having  filled  many  important  offices.  Among 
his  other  discoveries,  Fourcroy  shewed  that 
tlie  salts  of  magnesia  and  ammonia  have  the 
property  of  uniting  together  and  forming 
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double  salts.  His  dissertation  on  the  sulpliate 
of  mercury  contains  some  good  observations. 
The  same  remark  appUes  to  his  paper  on  the 
action  of  ammonia  on  the  sulphate,  nitrate, 
and  muriate  of  mercury;  and  he  first  de- 
scribed the  double  salts  which  ai-e  foimed. 
We  may  mention  the  process  of  Fom-croy  and 
Vauquelin  for  obtaining  pure  barytes,  by  ex- 
posing nitrate  of  barytes  to  a  red  heat,  as  a 
good  one.  They  discovered  the  existence  of 
phosphate  of  magnesia  in  the  bones,  of  phos- 
phorus in  the  brain,  and  in  the  milts  of  fishes, 
and  a  considerable  quantity  of  saccharine  mat- 
ter in  the  bulb  of  the  common  onion,  which, 
by  undergoing  a  kind  of  spontaneous  fermen- 
tation, was  converted  into  manna. 

FRAMEWORK  KNITTERS.  [Hosiery 
Manufactuee.] 

FRANCE.  This  important  countiy  has  a 
varied  though  perhaps  not  very  rich  supply  of 
mineral  wealth.  Granite,  sienite,  poi-phyry, 
variohtes,  and  serpentine  ai-e  quanied  in  some 
of  the  departments ;  lava  in  others ;  marble, 
Ihnestone,  and  slate  in  others  ;  while  various 
parts  of  France  yield  Uthographic  stone,  por- 
celain clay,  brick  clay,  pipe  clay,  gypsum,  chalk, 
miUstones,  and  sandstone.  Of  metals,  the 
chief  ores  are  those  of  u"on,  manganese,  anti- 
mony, lead,  and  copper.  Minute  traces  of 
gold  and  silver  are  met  with.  Thirty-three  of 
the  departments  contain  excellent  coal.  An- 
thracite, asphaltum,  bitumen,  petroleum,  alum, 
rock-salt,  and  lime,  are  also  obtained.  There 
are  about  500  coal  pits  m  France,  from  which 
four  to  five  milUon  tons  of  coal  are  annually 
extracted. 

France  has  always  been  considered  one  of 
the  most  agricultural  countries  in  Europe, 
chiefly  on  account  of  the  numerous  pubUca- 
tions  relating  to  this  subject ;  but  in  most  parts 
of  the  country,  the  progress  towards  a  general 
adoption  of  improved  methods  of  cultivation 
is  very  slow.  The  northern  part  of  France, 
on  the  confines  of  Belgium,  and  the  part  in 
the  immediate  neighbourhood  of  Paris,  are 
the  best  cultivated.  In  most  other  parts,  ex- 
cept where  maize  is  cultivated,  the  old  system 
of  two  or  three  crops  of  com  and  a  fallow  is 
generally  adopted. 

The  arable  land  of  France  is  now  estimated 
at  23,000,000  hectares,  which  (taking  the  hec- 
tare =2.47  acres  nearly)  are  about  equal  to 
56,810,000  acres  English  measure.  In  recent 
years  there  have  been  about  14,000,000  hec- 
tares under  corn  culture,  yielding  180,000,000 
hectolitres  (a  hectoUtre  =  about  22  gallons, 
or  2 J  bushels)  of  wheat,  oats,  rye,  meslira, 
and  maize;  the  wheat  being  ^  and  oats 
The  com  culture  has  not  increased  mucli 
during  the  present  century ;  but  the  cultiva- 


tion of  the  vine,  of  the  artificial  grasses,  of 
pulse,  and,  above  all,  of  potatoes,  has  much 
increased.  Beet-root  is  extensively  grown  for 
the  manufacture  of  siigai-.  The  esculent  roots 
and  table  vegetables  are  common.  Flax  and 
hemp  are  cultivated  in  various  parts  of  the 
country,  and  to  a  considerable  extent;  hops, 
tobacco,  and  madder,  in  a  small  degree ;  and 
colza  and  rape,  for  oil,  are  grown  in  the 
north. 

The  vine  is  one  of  the  most  important  ob- 
jects of  cultivation  in  France.  The  amount 
of  land  occupied  by  this  culture  is  about 
5,000,000  EngUsh  acres.  The  average  yearly 
produce  is  nearly  1,000,000,000  of  Enghsh 
gallons,  of  which  about  one-sixth  is  converted 
into  brandy.  The  annual  produce  of  the 
vineyards  is  estimated  at  about  30,000,000/. 
sterling,  of  which  at  least  nine-tenths  are  con- 
sumed in  France.  Of  fruits  and  of  timber- 
trees  France  has  a  very  fan'  supply. 

The  coasts  abound  in  fish  of  various  kinds, 
the  taking  of  which  occupies  a  number  of 
hands :  the  oyster,  the  hen-ing,  the  mackerel, 
and  especially  the  sardine  or  pilchard,  are  the 
chief  objects  of  attention  to  the  fishermen  of 
the  coasts  of  the  Channel  and  the  Atlantic: 
the  tunny  and  the  anchovy  to  the  fishermen  of 
the  Mediterranean. 

Every  branch  of  industryin  France  has  un- 
dergone vast  improvement  since  the  peace  of 
1815.  The  energies  of  the  nation  being 
tumed  from  war  to  domestic  employments, 
speedily  repaked  the  evUs  which  France  had 
suflered  from  so  long  a  stmggle.  The  woollen 
manufactm-e  has  increased  materially:  the 
increased  quantity  of  wool  used  is  partly  fur- 
nished by  the  increased  number  of  sheep 
bred,  partly  by  the  importation  of  foreign 
wool.  The  quahty  of  the  home-grown  wool 
has  been  improved  by  the  introduction  of 
foreign  breeds,  and  the  Cashmere  goat  has 
been  naturalized  on  the  slopes  of  the  Pyre- 
nees. The  cotton  manufacture  has  increased 
since  1812  in  a  greater  proportion  than  that 
of  wool,  and  the  process  of  manufacture  and 
the  fineness  and  excellence  of  the  fabrics  have 
undergone  great  improvements.  The  north 
and  east  of  France  ai-e  the  chief  seats  of  this 
manufacture.  Printed  calicoes  ai'e  made  at 
Rouen  and  Bauvais  ;  but  especially  at  Colraar, 
Miihlhausen,  and  other  places  in  the  depart- 
ment of  Haut  Rhin,  the  printed  cottons  of 
which  are  much  approved  in  the  German 
markets  for  the  vividness  of  their  colours  (es- 
pecially the  Turkey  red),  and  their  other  qua- 
lities. The  silk  manufacture  is  carried  on 
cliiony  in  tlio  south.  The  brilliancy  of  the 
French  silks  has  been  increased  by  the  sub- 
stitution of  Prussian-blue  for  indigo  as  a  dye. 
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A  part  of  the  raw  silk  required  for  these  va- 
rious fabrics  is  grown  in  France.  Linens, 
damasks,  sail-cloth,  and  lace,  ai-e  made  to 
some  considerable  extent. 

The  working  of  the  metals  has  much  m- 
creased,  especially  iron.  The  quality  and 
appearance  of  the  steel  and  wrought-u'on 
goods  have  much  improved ;  yet  the  quality 
of  the  French  iron  is  mferior,  and  it  mam- 
tams  its  ground  against  the  Eussian  and 
Swedish  kon  only  by  means  of  ptotectmg 
duties.  In  the  manufacture  of  clocks  and 
watches  France  is  almost  equal  tb  Switzer- 
land; and  for  chronometers  and  iiistruments 
for  scientific  purposes  it  is  not  surpassed  by 
any  country.  The  inventions  of  the  French 
chemists  and  the  improvement  of  chemical 
science  have  done  ranch  in  producmg  with 
economy  and  expedition  the  many  chemical 
agents  employed  m  the  various  branches  of 
manufacture,  and  particularly  dyemg.  The 
commoner  sort  of  French  earthenware  has 
much  improved  in  beauty  of  design.  Fine 
porcelaki  is  made  £tt  Sevres,  Pans,  ana  Li- 
moges. The  cut-glass  is  nearly  equal  to  that 
of  England  in  beauty  of  workmanship,  and  it 
is  perhaps  superior  in  elegance  of  form. 

The  means  of  internal  communication  m 
France  are  much  inferior  to  those  of  Great 
Britain.    The  roads  are  divisible  mto  those 
mamtained  by  the  central  government,  and 
designated  Boutes  Bbyalcs  and  those  which 
are  kept  up  at  the  cost  of  the  several  depart- 
ments to  which  they  belong,  and  designated 
Boutes  Dkpartementalcs.    Besides  these  there 
are  Ghemins  Vicinaiix,  or  bye-roads.  The 
Boulcs  Boyales  extend  about  22,000  miles. 
Posting  and  the  mail  service  along  these 
roads  are  under  the  control  of  the  govern- 
meni.    Diligences  ran  on  all  these  roads. 
The  departmental  roads  are  rather  greater  m 
length  than  the  royal,  but  are  mostly  in  bad 
condition.    The  inland  water  communication 
is  carried  on  by  means  of  the  great  rivers  and 
by  the  canals  which  have  been  formed.  Many 
of  the  rivets  have  been  improved  for  naviga- 
tion; and  the  artificial  canals  are  rather  nu- 
merous.   The  canals  present  a  united  lehgth 
of  about  1,000  miles.    The  railway  system  of 
communication  has  not  made  considerable 
progress  in  France ;  but  lines  have  been  laid 
out  along  most  of  the  great  travelling  routes 
in  the  Idngdom. 

The  following  important  statistics  of  Frencli 
commerce,  shipping,  and  manufactures  have 
recently  appeared— mostly  referring  to  the 
year  1850.  There  exist  in  France  5,607 
manufactories  of  various  denominations  in 
which  steam  machinery  is  employed.  T  m 
machineiT  is  worked  by  means  6f  boilers,  the 


number  of  which  is  9,288,  and  of  which  8,776 
were  made  in  French  estabhshments.  These 
boilers  represent  a  force  of  65,120  horses' 
power,  calculating  the  horse-power  as  75  kilo- 
grammes (1801b.)  raised  one  meti-e  (1  yard) 
per  second;  they  represent  the  force  that 
would  be  produced  by  195,361  draught  horses 
and  1,307,530  labourers.    The  length  of  rail- 
way now  open  for  traffic  is  2,171  kilometres 
(1,300  miles),  on  which  are  employed  725  lo- 
comotives.    The  number  of  steam  trading 
vessels  is  379;  their  tonnage  amounts  to 
40,098  tons  ;  and  they  are  propelled  by  502 
engines,  constitutmg  a  total  power  of  22,893 
horses.    The   merchandise  transported  by 
these  vessels  ainounted  to  730,948  tons.  The 
progress  of  steam  navigation  in  France  is 
indicated  in  the  foUowing  facts:— In  1835 
there  were  75  steamers,  by  which  1,038,910 
passengers  were  carried,  and  88,140  tons  of 
merchandise  ;  in  1840  there  were  211  steamers, 
2,547,116  passengers,  and  485,539  tons;  in 
1845  there  were  259  steamers,  3,461,336  pas- 
sengers, and  696,066  tons ;  and  m  the  last 
year  there  were  279  steamers,  2,808,886  pas- 
sengers, and  730,948  tons.    The  total  number 
of  steam  engmes  employed  by  land  or  sea  m 
France  amounts  to  nearly  7,000,  and  they 
constitute  together  a  force  of  110,178  steam 
horses,  or  330,535  draught  horses. 

In  1850  there  were  12,335  vessels  engaged 
in  the  import  trade,  and  11,587  m  the  export. 
About  513  kilometres  of  new  railway  are 
expected  to  be  opened  in  1851.  In  1S49 
the  iron  foundries  produced  700,000  tons  of 

iron.  „  , 

In  1848  we  imported  the  following  among 

other  commodities  from  France  :— 


Corn 

Flour  and  meal 
Gloves 
Madder 
Prunes 

Clover  seed  . . 
Silk  .. 
Silk  goods    . . 
Skins  and  fiu-s 
Brandy 
Wine 
In  the  same  year 
France : — 
Brass  and  copper  goods 

Coals 

Hardware  and  cutlery 
Machinery  . . 
Silk  goods  . ; 
Wool  and  woollens 
and  other  goods  to  the 


390,000  qrs. 
370,000  cwts. 
3,000,000  pairs. 
54,000  cwts. 
34,000  cwts. 
29,000  cwts. 
1,350,000  lbs. 
720,000  lbs. 
640,000 
2,300,000  gallons. 
660,000  gallons. 
Great  Britain  sold  to 


150,000/. 
570,000  tons. 
51,000/. 
35,000/. 
57,000/. 
104,000/. 
aggi'Cgate  value  of 
tlinn 


1  024  521/.     The  amount  was  more 
douWe  this  in  1840  and  1847  ;  for  1848,  bcmg 
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a  year  of  revolution,  presented  unfavourable 
commercial  results. 

01'  the  important  Expositions  of  Industry 
^vhiclI  have  been  held  in  France  in  past  years, 
a  brief  account  has  been  given  in  the  Inteo- 
DUCTiON.    Everything  affords  ground  for  be- 
lieving that  France  will  hold  a  distinguished 
position  at  the  approaching  display  in  Hyde 
Park.  All  the  goods  from  all  the  departments 
have  been  collected  at  one  spot  in  Paris, 
where  they  have  been  inspected  by  a  jury, 
who  would  not  suffer  any  specimens  to  be  ex- 
hibited but  such  as  will  reflect  credit  on  the 
manufacturers.    From  Paris  they  have  been 
forwarded  by  railway  to  Dunkirk,  and  thence 
by  sea  to  London.    The  following  has  been 
announced  to  be  the  number  and  distribution 
of  the  exhibitors.    Of  the  eighty-six  depart- 
ments of  France  nine  only  are  without  in- 
tended exhibitors.    In  the  department  of  the 
Seiue  there  are  1,730  exhibitors;  Ehone,  96; 
Nord,  56;  Seine  Inferieure,  53;  Marne,  47; 
Loire  Inferieui-e,  33;   Gard,  25;   Bas  Ehin, 
iS ;  Hant  Ehin,  22  ;  Ardennes,  20 ;  Gironde, 
18;  Oise,   18;  Seine  et  Oise,  18;  Haute 
Vienne,  17;  Pas  de  Calais,  16;  Loire,  14; 
-^eine  et  Marne,  14 ;  Ardeche,  12  ;  Aube,  12  ; 
!  iaute  Gai-onne,  12 ;  Herault,  12 ;  Jura,  12 ; 
Maine  et  Loire,  10;  Sarthe,  10.  The  following 
s  the  analysis,  according  to  the  classification 
lecided  on  by  the  EngUsh  committee,  of  the 
2,481  persons  declaring  an  intention  to  ex- 
hibit above  mentioned  : — Section  1.  Eaw  ina- 
;erials,  485 ;  2.  Machinery  and  tools,  554 ;  3. 
^Manufactured  productions,  1,088;  4.  Plastic 
inrls  and  models  354.    Even  Algeria  will  take 
laart  in  this  industrial  display. 
^  FEANKFOET.     With  the  exception  of 
>  Sachsenhausen  and  its  5000  inhabitants,  who 
irtre  principally  agriculturists,  gardeners,  and 
1  Jay -labourers,  the  citizens  of  Frankfort-on-the 
*I*Iain  derive  their  subsistence  from  commerce, 
!  nofiey  operations,  and  manufactures.    It  is  a 
'  ilace  of  considerable  transit  for  German  and 
areign  produce.    The  chief  articles  of  trade 
irje  wines,  English,  French,  and  Italian  goods, 
■  Bavarian  timber,  German  wools,  colonial  pro- 
l  luce,  and  German  manufactures.    The  chief 
I  Qahufactures  arc  carpets,  gaUoon,  tobacco, 
■ards,  cottons,  silks,  printer's  black,  &c. 

An  establishment  formed  here  for  the  sale 
'  'f  Bohemian  glass,  contains  some  of  the  best 
xamples  of  that  manufacture.  The  worlis 
vhich  supply  the  stock  are  situated  at  Hayda, 
■nd  the  activity  wth  which  they  are  conducted 
lere  and  elsewhere  is  necessarily  a  means  of 
Qany  improvements  and  novelties.  Some  of 
he  examples  of  verre  perruche  are  very  beau- 
iful;  this  is  a  ijroduction  in  Avliich  glass  of 
hffercnt  colours  is  joined  together.  There 


are  also  many  examples  of  enamel  on  colour- 
less glass,  presenting  forms  and  designs  of 
much  taste.  There  is  in  this  city  an  estabhsh- 
ment  for  the  extensive  sale  of  the  productions 
of  the  iron-foundry  of  Hanau,  comprehending 
a  very  extensive  assortment  of  objects  of  uti- 
lity and  ornament — as  candlesticks,  branches, 
paper-weights;  vases,  tazzas,  and  every  other 
orhamental  object  which  the  French  artists 
and  manufacturers  produce  in  bronze.  The 
finest  manufacture,  that  in  gray  iron,  is  also 
brought  to  a  high  degree  of  excellence ;  this 
class  of  productions  comprehends  every  orna- 
mental article  in  which  iron  filligree  is  in  any- 
wise available,  and  so  fine  is  the  workmanship 
in  this  hair -TOre  material,  that  iron,  equiva- 
lent in  value  to  1/.  sterling,  may  be  manufac- 
tiu-ed  into  a  variety  of  articles  amounting  in 
value  to  lOOO;. 

Many  curiosities  from  Frankfort  will  appear 
at  the  forthcoming  Exhibition. 

There  is  another  Frankfort,  called  Frankfort 
on  the  Oder.  The  manufactures  of  the  town 
consist  of  wines,  mustard,  brandy,  tobacco, 
sugai',  gloves,  stocldngs,  linen,  leather,  &q,.  : 
its  trade  is  extensive,  and  the  three  periodical 
fairs,  mstituted  id  1253,  are  well  frequented, 
particularly  by  Polish  dealers. 

FEANKINCENSE  is  the  produce  of  the 
Ahies  excelsa,  Pinvs  abies,  or  common  Spruce 
Fir,  from  which  it  either  exudes  spontaneously 
or  more  abundantly  from  incisions  in  the  baric. 
When  it  first  flows  out  it  is  liquid,  but  on  ex- 
posiure  to  the  air  concretes,  and  is  collected 
during  autumn  and  winter.    It  occm-s  in  tAvo 
states,  in  tears,  and  in  large  irregular  lumps 
or  compressed  cakes.    When  recent,  the  co- 
lour should  be  white,  or  only  inchning  to  yel- 
low, subdiaphonous,  soft,  tenacious,  and  glu- 
tinous :  by  the  action  of  time  it  becomes  hard, 
and  even  friable,  the  colour  having  deepened 
into  an  orange  hue.    By  the  heat  of  the  hand 
it  softens,  and  by  a  higher  temperature  lique- 
fies. It  possesses  a  turpentine -like  odour  and 
taste.    It  is  insoluble  in  water,  but  completely 
soluble  in  alcohol  with  the  aid  of  lieat.  Frank- 
incense consists  of  two  kinds  of  resin  mixed 
with  oil  of  turpentine.  By  melting  it  in  water, 
and  straining  it  through  sti'ong  cloths,  it  is 
deprived  of  much  of  its  oil,  when  it  is  termed 
Fix  arida  or  Burgundy  Pitch. 

It  is  scarcely  now  used  internally,  but  is 
irritant  and  diuretic.  Externally  it  is  useful 
in  the  composition  of  plasters. 

FEAXININ  is  a  neutral  principle  obtained 
from  the  bark  of  the  Fraxinm  excelsior.  It  is 
obtained  in  slender  hexagonal  prisms,  which 
are  unalterable  in  the  air.  Fraxinin  is  very 
soluble  in  water  and  in  alcohol,  and  only 
slightly  so  in  tether.  It  has  a  very  bitter  tasto 
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and  has 

FREEZING  MIXTURES. 


Freezing  is 


the  sohdifioation  of  fluid  bodies  by  the  ab- 
straction of  the  heat  necessary  to  then-  ilmd 
form.  Freezing  mixtures  are  such  as  produce 
cold  by  the  hquefaction  of  then-  sohd  mgre- 
dient  Such  mixtures  reduce  the  temperature 
of 'substances  immersed  in  them  on  the  prin- 
ciple of  the  transfer  of  heat,  which  always 
takes  place  from  hotter  to  colder  bodies  when 
exposed  to  each  other.  _ 

The  process  used  by  confectioners  for  pro- 
ducing cold  is  by  the  mixtm-e  of  ice  and  com- 
mon salt,  both  of  which  in  hquefymg  absorb 
so  much  heat,  or,  in  other  words,  produce  as 
much  cold,  as  will  reduce  the  thermometer 
from  the  usual  temperatm-e  to  zero  of  Fahren- 
heit, or  even  rather  below  it.  ^^^^owe.ev 
freshly  fallen  snow  be  used  instead  of  ice,  then 
the  fluidity  is  more  suddenly  produced,  and 
the  cold  is  more  intense.   It  is  found  that  ice 
or  snow,  though  exceedingly  convenient  sub- 
stances for  the  production  of  artificial  co  1 
are  by  no  means  necessary  to  it.    Any  salts 
which  dissolve  rapidly  in  water,  finely  pow- 
dered, are  powerful  freezing  mixtures  Mix- 
tm-es  of  muriate  of  ammonia  and  nitrate  of 
potash,  and  of  these  with  phosphate  of  soda, 
act  strongly  in  this  way;  and  so  do  vai-ious 

The'fillowing  are  useful  freezing  mixtures, 
.yith  the  temperature  which  they  Produce  :-- 

—Salt  1  part,  snow  2  parts  —  5  J?  am 

—Salt  2,  miu-.  of  ammonia  1,  snow  5— -- 
—Salt  10,  snow  24,  mui'.  of  ammo 


—18° 
—23° 

 27° 

—30° 
.  —40° 
.  —50° 


nia-5,  nit.  of  pot.  5 
—Snow  3,  dilute  sulph.  acid  2  . 
—Snow  5,  concen.  mur.  acid  8  . 
—Snow  4,  concent,  nit.  acid  7  . 
—Snow  5,  chloride  of  calcium  4 
—Snow  2,  chloride  of  calcium  3 
—Snow  3,  fused  potash  4. .  •.•  •  •  ""f,!o 
—Snow  8,  dilute  sulphuric  acid  10— Ji 

These  negative  temperatures  indicate  so 
many  degrees  below  zero  of  Fahrenheit.  In 
Zml  casL  they  depend  on  the  temperature  of 
the  substance  before  the  freezmg  pioce  s 
Sohd  carbonic  acid  is  an  agent  m  producing 
still  greater  degrees  of  cold. 

In  order  to  produce  the  congelation  ot  wa- 
ter by  a  rapid  evaporation  from  its  own  sur- 
face under  the  exhausted  receiver  of  an  air- 
pump,  Sir  John  Leslie  introduced  in  tlie  re- 
ceiver a  shallow  vessel  containing  highly  con- 
centrated sulphm-ic  acid,  above  which  was 
placed  the  vessel  containing  the  water,  ibe 
air  being  extracted  as  quickly  as  possible,  the 
vanom-,  which,  in  consequence  of  the  removal 
;?Cpres3ur'c,  escaped  continually  from  the 


water,  was  absorbed  by  the  acid  as  fast  as  it 
rose;  and  the  remainder  of  the  water  was 
speedily  frozen.  Dry  potash,  mmiate  of  hme, 
0?  powder  of  basalt,  will  do  instead  of  sulphu- 
ric acid.  Leshe  succeeded  in  freezmg  mer- 
cury by  the  absorption  of  caloric  from  a  coat- 
ing of  ice  in  which  the  bulb  of  a  thermometer 

was  immersed. 

FREIGHT,  in  commercial  matters,  is  ine 
charge  made  for  the  carriage  of  merchandise 
in  a  ship.    The  amount  of  the  fi^eight  is  gen- 
erally specified  m  the  bill  of  lading.  _  It  fre. 
quently  happens  that  the  whole  ship  is  hired 
by  a  merchant  for  a  voyage,  and  a  certain 
amount  is  paid  without  reference  to  the  quan- 
tity of  goods  put  on  board.  In  such  cases  the 
mode  of  payment  is  part  of  the  matter  of 
agreement  between  the  shipowner  and  the 
merchant,  and  the  terms  of  the  agi-e^^ent 
are  stated  m  an  mstrument  caUed  a  cMj^«- 
partv.   Where  the  shipper  of  goods  does  not 
Sate  for  the  use  of  the  whole  ship  the 
amount  of  the  freight,  as  well  as  the  mode  of 
payment,  may  be  inserted  in  the  bill  of  lading 
Se  tMs  is  not  done,  the  freight  is  due  from 
the  merchant  on  the  dehveiT  of  the  goods, 
and  the  owner  or  master  of  the  ship  may  de- 
mand payment  of  the  same,  P^f      by  pac^^ 
pap  as  the  same  are  dehvered.    In  London 

brought  from  foreign  countiies  is  dehverea 
iZfhe  custody  of  one  or  other  of  the  incor- 
porated dock-companies,  there  is  a  custom  o 
arresting  the  goods  in  then  hands,  so  that 
Sey  cTnnot  pass  away  from  the  origmal  im- 
poil   w  the  shipowner,  or  some  person 
on  his  behalf,  has  signified  in  ^n^^^^^^ 
that  the  freight  has  been  paid.    ^  S^^^j; 
damaged  on  board  the  ship,  through  the  care- 
feSss  or  neglect  of  those  '^--^os^^^Z 
she  and  her  cargo  are  placed,  so  that  the 
owner  of  the  ship  is  liable  for  the  amount  o 
Tdamage,  this  cannot  .ithont  the^ons  n 

rrstlS^eTald/andthe^ 
afterwai-ds  substantiate  his  claim  to  compen 
sation  for  the  amount  of  the  damage. 

FRENCH  BERRIES  are  the  berries  of  , 
the  Mamnus  iufectorlus,  which  are  ga  hered 
lefoie  thly  are  ripe.  They  afford  a  pretty  but  | 

'^fmicollmTm^.   a  painting  is  said  , 
to  be  a  /?.sco,  or  P-f^Un  fresco  (..^  /«- 
intonaco,  upon  the  fresh  coat),  when  it  is  exc 
cuted   in  water-colom-s   upon  ^^t  plaster  , 
Fresco  s  the  most  noble  and  imposing  of  all  ^ 

practised  by  the  ancients,  though  it  nab  n 
l^rbeen  shown  that  they  painted  frescoes.  Vi-, 
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truvius  explains  the  mode  of  prei^aring  the 
walls  for  this  species  of  colouring,  and  describes 
a  method  of  varnishing  them  when  coloured 
to  preserve  them.  The  earUest  Italian  frescoes 
ai'c  in  the  chmxh  of  Assissi,  in  the  cathedrals 
of  Orvieto  and  Siena,  in  the  Campo  Santo  at 
I'isa,  and  in  San  Miniato  and  Santo  Spirito  at 
Florence.  These  and  other  later  frescoes  are 
painted  on  diiferent  kinds  of  walls :  in  the  old 
Lrothic  buildings,  on  ashlar  walls  covered  with 
a  thin  coat  of  plaster ;  in  more  recent  build- 
ings, on  brick  and  rubble  walls  ;  and,  in  some 
j{  the  most  recent  edifices,  on  lath  covered 
rtith  various  thicknesses  of  plaster.  The  best 
preserved  of  these  frescoes  are  on  brick. 
There  ai-e  many  frescoes  at  Pisa,  Florence, 
and  Venice,  on  lath,  and  all  ai'e  in  tolerable 
preservation. 

The  method  of  plastering  the  walls  for 
painting  has  been  neai'ly  uniform  inmost  ages. 
The  walls  of  the  baths  of  Titus  at  Kome  are 
covered  first  with  a  layer  about  half  an  inch 
tldck  of  coarse  sand  and  hme ;  above  this,  a 
•-hick  layer  of  lime  and  pozzolana  with  an  ad- 
mixture of  sand  and  pounded  brick ;  the  third 
"ind  upper  coat  is  of  Ume  and  pounded  marble. 
The  tlurd  loggia  of  the  Vatican,  painted  by 
Giovanni  da  Udine,  is  much  the  same  as  this. 
Cennino  Cennini,  Alberti,  and  various  other 
Italian  writers,  give  instruction  as  to  the  mode 
of  preparing  the  walls  and  the  materials  for 
I  them.    The  selection  of  the  limestone  to  be 
(Employed  in  fresco-painting,  both  for  the 
^ground  and  for  the  white,  is  a  matter  of  great 
iiimportance ;  it  should  be  nearly  pure  carbo- 
nnate  of  Ume,  and  should  contain  as  few  foreign 
imaterials  as  possible.  Modern  fresco-painters 
r>recommend  the  lime  to  be  kept  a  much  longer 
vperiod  than  Cennini  and  other  early  writers 
■idirect.    If  it  is  used  too  fresh,  it  blisters,  and 
^sometimes  turns  the  colours  to  a  bro-svnish 
r  red.  The  lime  for  the  intonaco  in  fresco  x)aint- 
i;ing  must  not  be  entu-ely  carbonated,  or  it  would 
i  not  set ;  a  certain  degree  of  causticity  is  neces- 
-  sary.    The  picture  must  be  executed  while 
:'the  intonaco  is  wet  or  soft  ;  no  more  work 
'  therefore  ought  to  be  commenced  than  can  be 
completed  wthin  the  time  (a  few  hours)  that 
the  plaster  requires  to  harden.  Numerous 
joints  are  thus  necessary  in  a  large  fresco ; 
and  a  judicious  painter  contrives  that  theSe 
joints  shall  be  identical  with  the  inner  outlines 
of  the  parts  of  the  figures  and  their  di-ape- 
ries,  or  any  otber  object,  so  as  to  be  no  disfi- 
gurement to  the  work.   Before  laying  on  the 
■intonaco  the  prepared  ground  is  repeatedly 
wetted,  until  it  will  absorb  no  more ;  tlicn  a 
thin  moderately  rough  coat  of  plaster  of  sand 
and  limo,  is  laid  over  as  mucli  of  the  wet  sur- 
I  face  as  can  be  painted  in  one  day ;  as  soon  as 


this  coat  begins  to  set,  in  about  ten  minutes 
or  so,  another  thin  coat  is  laid  on  with  a 
wooden  trowel,  both  layers  together  being 
scarcely  a  quarter  of  an  inch  thick.  Upon 
this  coat  the  fresco  is  painted.  This  intonaco 
will  be  fit  to  paint  upon  in  about  a  quarter  of 
an  hom\ 

The  colours  used  in  fi'esco  painting  are  all 
ground  and  mixed  in  water-,  boiled  or  distilled ; 
they  are  chiefly  earths.  Lime,  ochres,  siena, 
vitriol,  Verona  green,  cobalt,  chrome,  ultra 
marine,  and  vermihon  are  the  chief  colouring 
substances  employed.  Sufiicient  of  each  tint 
is  kept  ready  for  the  whole  picture.  The 
brushes  and  pencils  are  made  of  hog's  hair 
and  otter's  hair. 

The  method  of  fresco-secco,  or  dry  fresco,  is 
thus  practised: — The  plastering  of  the  wall 
having  been  completed,  the  whole  is  allowed 
to  dry  thoroughly.  Before  painting,  the  sui-- 
face  of  the  intonaco  is  rubbed  with  pumice- 
stone,  and  on  the  evening  of  the  day  before  the 
painting  is  to  be  commenced  it  is  thoroughly 
washed  with  water  mixed  with  a  little  Ume ;  it 
is  wetted  again  the  next  morning,  and  is  then 
ready  for  pouncing  or  tracing  the  outliae,  and 
painting ;  the  wall  must  be  kept  constantly 
moist  by  means  of  a  syringe. 

Frescoes  are  sometimes  cleaned  by  dry 
bread ;  sometimes  by  pm-e  water,  by  vinegar, 
and  by  wine.  Ingenious  modes  have  been 
devised  of  removing  frescoes  from  walls,  and 
transferring  them  to  canvas. 

FEET,  in  musical  instruments  of  the 
stringed  Idnd,  is  a  wire  or  ridge  so  placed  as 
to  mark  the  exact  part  of  the  finger-board  to 
be  pressed  for  the  purpose  of  producing  cer- 
tain sounds.  Frets  are  now  never  appUed  to 
any  instruments  except  guitars,  lutes,  &c. 

FEEYBEEG,  the  centre  of  administration 
for  the  Saxon  mines,  stands  about  20  miles 
from  Dresden.  The  Berg  Academic  or  Mining 
Academy  was  opened  in  ]  767,  and  comprises 
class  and  lectiure  rooms,  a  museum,  in  v/hich 
are  rich  collections  in  mineralogy,  &c.,  a  geo- 
graphical and  a  geognostic  cabinet,  a  museum 
of  models  of  mining  machines  and  philosophi- 
cal and  chemical  apparatus,  and  an  extensive 
Ubrary.  The  manufactures  consist  principally 
of  articles  in  imitation  of  gold  and  silverware, 
brass  wares,  white  lead,  gunpowder,  iron  and 
copper  wares,  linen,  wooUens,  gold  and  silver 
lace,  ribands  and  tape,  leather  and  laces. 

FEICTION.  AU  sirrfaces  have  certain  de- 
grees of  roughness  arising  from  the  innume- 
rablo  small  asperities  witli  which  tlicy  are 
covered;  and  from  tlicse,  wlien  two  smfaces 
move  upon  one  another,  there  arises  a  force 
acting  in  a  direction  opposite  to  that  in  wliich 
the  surfaces  move.    This  is /Wr/(o»,  which  is 
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therefore  a  retarding  force  capable  of  destroy- 
ing but  incapable  of  generating  motion,  and 
capable  of  acting  powerfully  as  a  mechanical 
force,  of  which  the  tendency  is  to  bestow  sta- 

^"^The  foUowing  ai-e  a  few  of  the  laws  which 
govern  friction,  useful  in  all  considerations 
respecting  moving  machinery:—!,  Friction  is 
ibct^ased  by  time;  thus  it  requu-es  the  appli- 
cation of  a  greater  force  to  move  a  weight 
along  a  horizontal  plane  from  its  position  of 
rest  than  to  keep  it  afterwards  moving  on  the 
same  pla^e.  .,^Between  sti^^^^^^^^^ 
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same  nature  the  friction  is  proportional  to  the 
pressure;  thus,  if  a  block  of  oak  be  double 
the  weight  of  another,  and  both,  havmg  equal 
surfaces  of  contact,  are  placed  on  one  plane  ot 
imiform  nature,  the  force  necessary  to  move 
the  first  will  be  double  of  that  reqmsite  for 
the  second.    3,  The  amount  df  friction  is 
dependent  for  one  and  the  same  body  of  the 
extent  of  the  surface  of  contact.   4,  When 
the  fibres  of  two  substances  are  parallel,  Iric- 
tion  has  ft  tendency  to  increase  ;  thus,  wJien 
a  rectangular  block  of  oak  is  plated  on  an  oak 
table  so  that  the  fibres  m  bothhe  parallel,  the 
friction  is  greater  than  in  the  case  where  the 
fibres  of  the  block  lie  transversely  to  those  ot 
the  table.    5,  The  friction  is  independent  of 
the  velocity,-  at  least  when  the  velocity  is 
neither  very  staall  nor  very  great. 

Mr  Eennie  made  many  v.iluable  experi 
ments  onfiiction  a  few  years  ago  with  various 
substances  drawn  on  a  horizontal  pl^ne.  He 
found  that  metals  moving  upon  feach  other 
produced  friction  in  the  following  order  :- 
Brass  on  wrought  iron. 
Steel  upon  steel._ 
Brass  upon  cast  iron; 
Brass  upon  steel. 
Hard  brass  upon  cast  iron.  _ 
Wrought  iron  upon  wrought  u-on. 
Cast  iron  upon  cast  iron. 
Cast  iron  upon  steel. 
Cast  iron  upon  wrought  iron. 
Brass  upon  brass.- 

Am'^nJtL'r^clusions  winch  Mr.  Benn^^^ 
draws,  the  foUowing  are  perhaps  the  most 
important.    With  fibrous  substances  sucli  as 
cloth,  .fee,  friction  is  increased  by  surface  and 
time,  and  diminished  bypressihre  and  velocity. 
With  harder  substances,  such  as  woocls,  me- 
tals and  stones,  the  amount  of  friction  is  sim- 
ply as  the  pressure,  without  regard  to  surtace 
iimc,  or  velocity.    Friction  is  greatest  wi  h 
soft;  and  least  with  liavd  substances,    ihc  di- 
minution of  friction  by  unguents  depends  on 
Se  nature  of  the  unguents,  wi  bout  reference 
to  the  substances  moving  over  them. 


M  Coulomb  and  M.  Morin  have  made  valu- 
able  experiments  on  the  fi-iction  produced  by 
one  kind  of  wood  moving  over  another. 

FUEL  is  any  coinbustible  matter  employed 
for  the  purpose  of  creatmg  and  mamtaming 
heat.    In  the  early  ages  of  the  world,  wood 
must  have  constituted,  as  indeed  in  many 
countries  it  does  to  this  day,  the  principal  fuel 
employed.    Charcoal,  another  kind  of  fuel,  is 
merely  wood  that  has  undergone  imperfect 
combustion,  so  as  to  expel  its  hydrogen  and 
oxygen,  and  to  leave  the  greater  part  ot  the 
carbon.    Peat,  or  turf,  wliich  is  a  congenes  of 
vegetable  matter,  in  which  the  remains  of  or- 
ganisation ai-e  more  or  less  visible,  is  used  m 
many  countries  as  fuel.    In  this  countrj-  coal 
furnishes  the  great  supply  of  fuel.  Coke  bears 
nearly  the  same  relation  to  coal  that  charcoal 
does  to  wood.  In  the  East,  dried  camel's  dung 
is  often  used  for  fuel. 

The  number  of  substitutes  for  coal  introdu- 
ced within  the  last  few  years  has  been  sm-pn- 
singly  large.  Oram's  patent  fuel  was  p  anned 
with  a  Aiewto  make  use  of  the  small  coal 
which  is  so  extensively  left  to  waste  at  the 
mouths  of  the  pits ;  this  coal  to  be  mixed 
with  earthy  substances,  such  as  sand,  mai-l, 
clay,  or  alluvial  deposit;  or  ^^'ith  some  bitu- 
minous substance,  such  as  mineral  tar,  coal 
tar,  gas  taa-,  pitch,  resin,  or  asphaltum ;  or 
with  saw  dust,  coke  dust,  or  breeze.  In  short 
this  was  one  of  those  vague  patents  which 
defeat  their  own  pmipose  by  the  wideness  of 

their  grasp.  .      •,•     ^  „f 

Mr  C  W.  WiUiams,  managing  director  ot 
the  Dublin  Steam  Packet  Company,  has  pa- 
tented three  or  four  inventions  for  artificial 
fuel  in  which  peat  shall  be  one  of  tlie  ingre- 
dients.  The  peat,  after  being  di-ied,  is  pres- 
sed with  great  force,  to  expel  the  moistm-e 
with  which  it  is  saturated;  and  it  is  then 
mixed  with  sotae  bituminous  substance  Bj 
difierent  modes  of  treatment  Mr.  ^  il  lams 
produced  a  vei-y  dense  brown  combustible  so- 
lid, a  charcoal  twice  as  compact  as 
charcoal,an  artificial  coal,  and  an  artificial  coke. 

All  the  more  recent  patent  fuels  consist  of 
various  combinations  of  the  substances  noticed 
ISove.  Bessemer's,  BuckweU's,  Cowpers, 
Snowdcn's,  Recce's,  Green's-aU  have  a  cei^ 
tahl  family  resemblance  however  they  niay 
difl-er  in  details.  Warhch's  patent  fuel  has 
been  found  to  possess  certain  favouraWe  qua- 
hties  for  use  in  steam-boats.  See  also  Cah 
don;  CnARCOAi,;  Coal;  Cok^  ,  ^, 

FULGURITES  are  ^'itnfied  sand-tubes 
supposed  to  have  originated  from  the  ac  lon 
oflightning.   These  tubes  are  nearly  nil  ])ol^ 
ow,'andv'yin  diameter  from  alracUon^f 
an  inch  to  two  or  three  inches.    All  tho  eVl- 
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dence  goes  to  show  that  they  are  produced 
liy  tlie  action  of  lightning  on  the  silicious  par- 
licles  of  sand.  They  serve  to  illustrate  in  a 
2jleasing  manner  how  sand  or  flinty  particles 
may  be  converted  into  a  Idnd  of  glass  by  in- 
tense heat 

FULLERS'  EARTH,  a  mineral  product, 
WHS  formerly  much  used  in  the  fulling  of  cloth. 
It  occurs  massive,  and  is  usually  of  a  green- 
ish bro™  or  dull  gray  colour ;  sometimes  it 
is  nearly  of  a  slate  colour.  It  occurs  in  many 
parts  of  England,  between  beds  of  sand  or 
sandstone. 

FULLING.    [Woollen  Manotactdee.] 
FULTON,  ROBERT,  the  first  to  estabUsh 
Ueam  navigation  on  the  American  seas  and 
ivers,  was  born  in  1765,  in  Pennsylvania.  In 
■  SO  he  embarked  for  England,  and  projects 
r  the  improvement  of  canals  began  to  oc- 
ipy  the  chief  share  of  his  attention.  In  1794 
*  took  out  a  patent  for  an  inclined  plane, 
dch  was  intended  to  set  aside  the  use  of 
cks  ;  he  invented  a  machine  to  facilitate  ex- 
.ivation,  an^l  wi-ote  a  work  on  canals,  in  which 
le  fii-st  styled  himself  a  civil  engineer.  He 
Iso  invented  a  mill  for  sawing  marble,  and 
ook  out  patents  for  spinning  flax  and  making 
opes.    These  projects  failed  to  enrich  him ; 
nd  he  went  to  Paris,  where  he  studied  lan- 
:uages,  invented  a  sub-marine  boat,  projected 
1  .  panorama,  and  made  experiments  in  the 
■ieine  with  small  steam-boats.    After  trying 
vain  to  introduce  his  sub-marine  boat  into 
i:i;ngland,  he  went  to  America  in  1806,  and 
■oon  afterwards  commenced  the  construction 
iff  a  steam-vessel  of  considerable  size,  which 
K-egan  to  na\'igate  the  Hudson  in  1807.  He 
I'tfterwards  buUt  others  of  large  dimensions, 
I'lne  of  them  a  frigate,  which  bore  his  name, 
iilis  reputation  became  estabHshed ;  but  law- 
iuits  in  reference  to  certain  patents  kept  him 
oor,  and  anxiety  and  excessive  application 
'ihortened  his  days.    He  died  in  1815. 

Henry  Bell  in  Scotland,  and  Robert  Fulton 
1  America,  both  died  poor ;  after  enriching 
—each  his  own  country — by  the  decisive  in- 
roduction  of  steam-navigation. 

FUMIGATION.  The  vapours  of  hot  vine- 
i.:ar,  burning  sulphur,  and  of  aromatic  vege- 
1  able  matters,  have  been  long  used  to  coun- 
3ract  unpleasant  or  unwholesome  smells  : 
his  is  effected  chiefly  by  the  formation  of 
uch  as  are  stronger.  The  most  important 
ind  of  fumigation  is  that  which  consists  in 
lie  employment  of  such  vapours  or  gases  as 

0  not  merely  destroy  unhealthy  odours  by 
xciting  such  as  are  more  powerful,  but  which 
y  theu"  chemical  action  prevent  the  de- 
omposition  of  animal  and  vegetable  matters. 

1  The  fumigation  of  the  first  kind,  that  which 


IS  intended  to  produce  a  healing  effect,  is  now 
much  less  employed  than  formerly.  -In 
the  last  kind  of  fumigation  several  substancea 
have  been  employed  in  the  gaseous  state ; 
such  as  the  vapour  of  burning  sulphur,  or 
sulphurous  acid  gas,  muriatic  acid  gas,  nitric 
acid  gas,  and  chlorine  gas.  Chlorine  which 
is  undoubtedly  preferable  to  any  disinfectant, 
was  first  recommended  by  Dr.  EoUo,  the  gas 
being  liberated  by  the  usual  method  of  mixing 
sulphuric  acid,  binoxide  of  manganese,  and 
common  salt.  When  it  is  desirable  to  pro- 
duce a  great  effect  in  a  short  time,  this  is 
stm  unquestionably  the  best  mode  of  pro- 
ceeding. 

Where  unpleasant  smells  or  effluvia  are 
produced  only  in  small  quantities,  the  chlo- 
ride of  lime  or  soda,  and  especially  of  the 
former,  has  been  within  a  few  years  success- 
fully employed.  The  chloride  of  lime  is  a  sub- 
stance well  known  and  extensively  emj)loyed 
under  the  name  of  bleaching  powder.  It  is 
used  in  solution,  and  is  obtained  by  dissolving 
one  part  of  Bleaching  Powder  in  about  100 
times  its  weight  of  water,  and  allowing  the  so- 
lution to  become  clear.  Tlus  is  to  be  exposed 
to  infected  air,  or,  in  rooms  which  have  any 
unpleasant  odour,  in  flat  vessels,  in  order  that 
a  sufiicient  surface  maybe  acted  upon.  If  it 
should  be  required,  the  operation  may  be 
quickened  by  the  addition  of  a  little  vinegar, 
or  of  mmiatic  acid  largely  diluted. 

Where  it  is  necessary  to  diffuse  a  gas,  va- 
pour, or  smoke  over  a  given  space,  the  usual 
plan  is  to  place  some  easily  evaporable  sub- 
stance on  or  near  the  spot ;  but  in  fumigating 
plants  some  difficulty  arises.  To  remove  this 
difficulty  is  the  object  of  Brown's  Fumigator, 
an  ingenious  apparatus  patented  in  1849.  It 
comprises  a  cylinder,  a  fan,  a  funnel,  a  handle, 
a  winch,  and  a  spout.  The  cylinder  is  a  me- 
tallic chamber,  across  the  centre  of  which  an 
axle  extends  ;  and  to  the  middle  of  this  axle 
a  fan  of  several  vanes  is  attached.  The  winch, 
outside  the  cyMnder,  affords  the  means  of  giv- 
ing a  rapid  rotatory  movement  to  the  vanes ; 
while  a  handle  on  one  side  of  the  cylinder 
enables  the  apparatus  to  bo  conveniently  held 
in  any  desired  position.  The  funnel  is  fixed 
into  the  top  of  the  cylinder,  and  has  a  dia- 
phragm of  perforated  metal  about  its  centre. 
The  action  of  the  apparatus  is  simply  as  fol- 
lows. Tobacco  or  other  substance  whose 
fumes  are  required,  is  put  in  the  funnel  and 
ignited,  and  the  top  of  the  funnel  closed;  the 
winch  is  turned,  and  the  draught  thereby  oc- 
casioned within  the  cylinder  sucks  in  tlio 
smoke,  and  tlien  forces  it  out  througli  the 
spout.  This  spout  is  so  formed  as  to  act- 
easily  on  any  part  of  a  phmt. 
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FUNGIN,  the  fleshy  suhstance  of  mush- 
rooms, purified  by  digestion  in  a  hot  weak  so- 
hition  of  alkaU:  it  is  whitish,  soft,  msipid, 
and  but  little  elastic.  It  is  a  highly  nutntious 
substance,  and  in  many  of  its  properties  it 
strongly  resembles  lignin.  . 

FUNICULA.R  MACHINE  is  a  name  given 
by  some  mechanicians  to  a  cord  or  chain  at- 
tached  at  one  extremity  to  an 
point,  the  other  end  passmg  over  afixed  pui- 
ley  or  friction  wheel,  and  having  a  weight 
-snspended  from  it;  a  weight  bemg  also  sus- 
pended from  the  cord  or  ^1^^^ 
of  its  length  between  the  fixed  extremity  and 
the  pulley.    The  cord  or  chain  becomes  thus 
a  mechanical  agent,  since  unequal  weights, 
apphed  as  has  been  said,  maybe  m  eqvulibrio 
TUNNEL  is  a  hollow  conical  vessel  with  a 
small  pipe  issuing  from  its  apex,  much  used 
in  domestic  life  for  conveying  fluids  into  ves- 
sels of  small  apertures,  and  m  chemical  ope- 
rations not  only  for  this  pmipose  but  foi  that 

''fur  TRADE;  FUR  DRESSING.  The 
use  of  fiu:s  appears  to  have  been  introduced 
into  civilised  Em-ope  by  the  northern  con- 

"^""Thrfui-  trade  was  taken  up  by  the  French 
colonists  of  Canada;  and,  through  the  igno^ 
ranee  of  the  Indians,  the  traders  at  fii-st  made 
ve?y  great  profits.   When  the  hrnitmg  season 
was  over,  the  Indians  came  do^v^i  the  Ottawa 
their  knoes,  ^vith  the  furs,  -d  encamped 
outside  the  town  of  Montreal,  where  a  land  of 
fail-was  held  until  the  tos  were  al  ex  hanged 
for  trinkets,  &c.    At  a  later  period,  Euiopean 
settlers  under  the  name  of  Ooureurs  des  Bois, 
or  wood-rangers,  set  out  at  the  in'oper  season 
from  Montreal  in  canoes  loaded  with  vauous 
articles,  and  proceeded  up  the  nvei    o  the 
hunting  grounds,  where  they  conducted  the  i 
fraffic  with  the  hunters,  and  retm'ned  with  the 

'"?h:!?uton-s  Bay  Company,  established 
for  the  express  object  of  _procurmg  fui^s,  wa 
chartered  by  Charles  II.  m  1070    Th  s  asso 

ciation  founded  several  ^^^^^^^^f        f  ^^est 
1783  a  rival  association,  called  theNort  Wes 
Company,  was  established  by  f^^e  Brit  s 
settlers  in  Canada;  and  from  that  time  till 
1821  gi-eat  jealousy  and  enmity  existed  be- 
tween the  agents  in  the  two  companies.  Aii 
amalgamation  took  place  in  1821 :  and  tne 
Company  have  recently  added  Vancouver  is- 
land to  their  territories.    The  clerks,  agents, 
&c.,  of  the  United  Company  are  very  nume- 
rous   All  the  furs  collected  by  the  Hudson  s 
Bay  Company  are  shipped  to  London,  some 
from  their  factories  of  York  Fort  and  on 
Ese  River,  in  Hudson's  Bay;  other  per- 


tions  from  Montreal,  and  the  remainder  from 
the  Columbia  River.  _ 

The  fm-  trade  is  prosecuted  m  the  north- 
western ten-itories  of  the  United  States  by  an 
association  called  the  North  American  Fur 
Company,  the  principal  managers  of  which 
reside  in  New  York.    The  Company  employs 
steam-boats  for  ascending  the  nm-s  which 
penetrate  with  ease  to  regions  which  could 
formerly  be  explored  only  tlii-ough  the  most 
painful  exertions  in  keel  boats  and  bai-ges,  or 
by  small  parties  on  horseback  or  on  ioot. 
There  is  also  a  Russian  Fur  Company,  m  the 
extreme  north-west  of  America. 

The  following  are  the  principal  slans  taken 
for  the  sake  of  the  fur  :-The  ei-mine,  called 
by  way  of  pre-eminence  'the  precious  ermmes 
is  found  almost  exclusively  in  the  cold  region, 
of  Em-ope  and  Asia.    The  fur  of  the  erniine 
is  of  a  pure  whiteness  thi-oughout  with  the 
exception  of  the  tip  of  the  tail,  which  is  black 
and  the  spotted  appeai-ance  of  emme  skins, 
by  which  they  are  peculiarly  known,  is  pro- 
diced  by  fastening  these  ^ack  tips  a  mter- 
yals  on  the  skins.    The  stoat  is  an  mfenoi 
kind  of  ermine.    The  saW  is  a  native  of 
Northern  Em-ope  and  Sibena;  those  of  the 
dai-kest  colom-  ai-e  the  most  esteemed.  Ma^_ 
tens  are  found  in  North  Amenca  as  weU  as  in 
Northern  Asia  ;  the  American  skms  are  gene- 
rally the  least  valued,  but  many  among  them 
rich  and  of  a  beautiful  dark  brown  ob^ 
colom-.    The  fiery  fox,  so  called  from  ts  bid 
liant  red  colom-,  is  taken  near-  f « 
coast  of  Asia,  and  its  fm-  is  much  valued  botli 
01  its  colom-  and  fineness,  in  that  quai-ter  of 
the  worid.    Nutria  skins  are  chiefly  used  by 
balmanufactm-ers  as  a  substitute  for  beam-^ 
Sca-Otter  fm,  of  the  young  ° 
beautiful  brown  colour,  but  when  oldei  the 
coltr  becomes  jet  black.    The  uris  exceg 
inc.lv  fine,  soft,  and  close,  and  boai.  a  sUkj 
So  s    Fur-Scals  are  found  in  great  numbers 
in  S;  colder  latitudes  of  the  southern  hemi- 

Te  lldns  of  the  hare,  the  rabbit,  the  beaver, 
^^ZT^  preparing  beaver  fur  for  the 
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a  stuffing  for  cusliions.  Then  comes  the  cut- 
ting or  cropping,  which  is  at  tlie  present  day, 
and  in  the  lai-gest  estahlishments,  eflected  by 
a  very  beautiful  machine.  There  is  a  long 
broad  and  shai-p  blade,  so  adjusted  as  to  fall 
rapidly  -with  a  chopping  action  against  or  near 
the  edge  of  another  blade  beneath.  The  fur 
falls  down  in  a  light  flocculent  layer  on  an 
endless  apron  beneath,  whence  it  is  removed 
when  the  pelt  has  been  shorn.    [Hat  Manu- 

F  AC  TUBE.] 

The  term  dressed  furs  is  given  to  those  furs 
wliich  are  retained  on  the  oinginal  pelt,  and  in 
that  state  worn  as  garments  or  trimmings,  in 
the  forms  of  cloaks,  tippets,  cuffs,  collai-s,  &c. 
The  fur-hunters,  when  they  have  captured  a 
beaver  or  other  fur-bearing  animal,  sti-ip  off 
the  skin,  and  hang  it  up  to  dry,  either  in  the 
open  air  or  in  a  dry  and  cool  room.  Wlien 
the  skins  are  brought  to  England  and  placed 
in  the  hands  of  the  furrier,  he  examines  them 
minutely  to  see  that  the  di-ying  has  been  pro- 
perly effected,  and  the  pelt  in  a  firm  state. 
He  then  washes  the  skin,  to  extract  all  greasi- 
ness  from  the  fur,  and  gives  the  pelt  a  sort  of 
sHght  tanning,  or  tawing,  by  means  of  alum  or 
other  ingredients.  The  skins  are  then  ready  to 
be  worked  up  into  materials  for  garments.  In 
order  to  give  the  surface  of  the  fur  a  urdfoi-m 
length  and  colour  of  fibre,  it  is  often  neces- 
sary to  cut  up  many  skins,  and  sew  them  edge 
to  edge ;  for  it  is  rarely  if  ever  the  case  that 

f  every  pai't  of  the  same  skin  is  of  one  uniform 

c  colour. 

FURNACE.  The  common  grate  is  the 
rmost  famiUar  example  of  a  fvurnace;  and  in 
I  the  smaller  chemical  operations  various  con- 
itrivances  are  used,  midway  in  character  be- 
ttween  a  grate  and  a  furnace ;  but  the  furnaces 
c  usually  so  called  are  the  following : — 

The  Wind  Furnace  gives  a  very  high  tem- 
r  perature  by  the  aid  of  a  powerful  draught.  It 
iiis  from  12  to  15  inches  square,  and  is  fur- 
'  nished  with  moveable  bars  and  a  cover.  The 
i  air  is  conveyed  by  pipes  directly  from  without 
'i  doors  to  the  ash-pit,  and  the  chimney  is  nar- 
r  row  and  high.  Such  a  furnace  is  much  e,m- 
:  ployed  in  the  reduction  of  metals,  and  in  the 
I  assaying  of  copper  and  various  other  ores. 
I  The  fuel  used  is  either  coke  or  a  mixture  of 

■  coke  and  charcoal. 

The  Assay  or  Cupelling  Furnace  is  a  small 
furnace  made  of  iron,  lined  with  refractory 
•  clay,  and  containing  a  muffle;  it  is  used  prin- 
cipally for  the  cupcUation  of  gold  and  silver, 
'  which  is  placed  upon  a  cupel  in  the  muffle, 
'  previously  heated  to  redness.  The  interior  of 

■  the  furnace  contains  merely  the  muffle  resting 
Upon  two  bars  of  iron ;  it  is  put  about  two- 

'  thirds  into  the  furnace,  and  there  is  conse- 


quently left  a  space  between  it  and  the  back 
part  of  the  furnace.  Charcoal  is  used  in  this 
furnace. 

For  metallurgic  operations  on  a  large  scale, 
as  well  as  in  maldng  alkalies,  red  lead,  &c., 
the  Beverleratory  Furnace  is  much  used. 
There  is  a  space  furnished  with  a  grate  or 
bai-s,  to  contain  the  fuel,  which  is  either  coal, 
coke,  or  wood,  according  to  circumstances. 
Beyond  and  behind  this  is  a  large  low  vacant 
space,  so  shaped  that  the  flame  may  reverbe- 
rate from  the  brick  roof  and  strilce  down  upon 
the  substance  to  be  heated,  which  is  placed 
upon  a  flat  brick  surface.  There  is  a  very  high 
chinaney  that  produces  the  draught,  and  which 
may  be  closed  by  a  damper. 

The  Smelting  Furnace,  for  iron  works,  is  a 
lai-ge  structure  of  brick,  having  a  small  square 
receptacle  for  the  fuel  beneath,  a  large  inte- 
rior space  for  the  ore  to  be  smelted,  a  mde- 
mouthed  chimney  at  the  top,  and  air-holes  at 
the  bottom  to  admit  either  the  hot  or  cold 
blast.  Some  of  the  South  Wales  furnaces  have 
an  internal  cavity  of  5000  cubic  feet. 

In  scarcely  any  department  of  machinery  or 
mauufactiuing  apparatus  are  there  more  nu- 
merous patented  inventions  than  in  the  con- 
struction of  fm-naces.  Newton,  Grist,  Jukes, 
Pollock,  Bm-rows,  Holcroft,  Balcer,  Coad, 
Clarke,  Bramwell,  Homersham,  Bai-ker,  Dee- 
ley,  Wilhams,  Newcome,  Hall,  Macldntosh, 
White,  Howard,  Wilson,  Pidding,  Robinson, 
Lee,  Knowlys,  Prideaux,  Bessemer,  Galloway, 
Johnson,  Cliffe,  Dalton — all  these  names,  and 
many  others,  are  connected  with  improvements 
in  furnaces  within  the  last  two  or  three  years. 
Some  of  these  improvements  relate  to  the 
furnaces  of  locomotives,  some  to  those  of  ma- 
rine engines,  some  to  those  of  stationary  en- 
gines, and  some  to  furnaces  in  general.  In 
one  case  the  patentee  seeks  to  economize 
space,  in  another  fuel,  in  another  to  avoid 
the  '  smoke  nuisance.'  Some  relate  to  metallic 
furnaces,  some  to  fire-brick  furnaces.  In  some 
the  object  is  to  raise  steam  in  great  quantity ; 
while  in  others  it  is  to  substitute  rapidity  for 
quantity. 

An  important  principle  has  just  been  put  in 
operation  by  the  Ebbw  Vale  Iron  Company  of 
South  Wales.  It  is  no  less  than  the  applica- 
tion of  blast-furnace  gases  to  heating  pui-poses. 
After  a  furnace  has  performed  the  work  for 
which  it  is  intended,  various  gases  escape  with 
the  smoke,  at  the  upper  orifice ;  and  these 
gases  carry  mth  Uiem  a  large  amount  of  valu- 
able heat.  If  the  heat  could  be  abstracted  and 
usefully  applied,  without  lessening  the  power 
of  the  furnace,  an  economical  benefit  would 
result.  The  above  named  company  have  ]  1 
blast  furnaces,  five  engines  to  produce  the 
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blast,  and  twenty-five  boilers  to  supply  the 
engines  with  steam.  The  greater  number  of 
these  boilers  arc  wholly  heated  by  the  waste 
heat  from  the  blast  furnaces ;  and  various 
ovens  and  stoves  in  the  Works  are  heated  by 
similar  means.  It  is  said  that  1000  tons  of 
coal  per  week  are  saved  by  this  admkable  con- 
trivance. The  heated  gases  are  arrested  near 
the  top  of  the  furnace,  canied  out  by  a  hori- 
zontal tube,  mixed  with  atmospheric  air  which 
enters  hi  thin  sheets  or  layers,  and  igmted  by 
a  small  fire.  It  forms  a  true  gas-Hght ;  and 
this  gas-hght  heats  a  large  fine,  which  is  sur- 
rounded by  a  boiler  contaming  water ;  and 
thus  is  a  supply  of  steam  obtained. 

FURNITURE  MANUFACTURE.    It  is 
supposed  that  there  are  about  50,000  workers 
in  wood  in  the  metropoUs,  and  350,000  in  the 
kingdom,  of  whom  a  very  large  number  ai-e 
employed  in  makmg  articles  of  household  fur- 
niture.  There  has  also  been  a  rough  estmiate 
that  about  160,000  average  timber  trees  are 
requk'cd  to  make  the  furniture  for  the  new 
houses  built  annually  m  England  and  Wales. 
There  are  about  30,000  sawyers  in  England, 
to  cut  up  timber  for  various  pm-poses.  The 
carpenters  and  joiners  are  about  180,000;  car- 
penters construct  all  the  rough  portions,  and 
Vomers  aU  the  more  finished  details,  m  the 
timher-work  of  houses.    The  cabinet-maker 
engages  on  such  tmiber-work  only  as  is  con- 
nected with  household  furniture  ;  but  there 
are  many  departments,  such  as  the  chau-  ma- 
ker,  the  bedstead  maker,  the  carver,  the  gene- 
ral cabinet  maker  (who  makes  tables,  drawers, 
sideboai-ds,  wardrobes,  &c.),  the  fancy  cabmet 
maker  (who  uses  veneers  of  costly  woods,  and 
makes  workboxes,  teacaddies,  desks,  dressing 
cases,  and  other  highly  finished  articles). 
The  upholsterer  does  what  is  called  the  sott 
work,'  that  is,  all  that  relates  to  curtains, 
liangings,  cushions,  and  so  forth ;  he  is  also 
responsible  for  the  due  finishing  and  fittings 
of  carpets  and  beds. 

Tlie  general  furniture  or  cabinet  makers 
require  tools  which  cost  from  30i.  to  iOl.  per 
sot.  A  portion  of  the  journeymen  in  this  trade 
in  London  belong  to  ti-ade  societies,  by  whom 
tlio  rate  of  wages  is  to  a  considerable  extent 
determined.  Those  employed  at  the  west  end 
of  London  generally  receive  higher  wages  than 
tliose  of  the  east;  but  a  much  larger  number 
are  free  of  the  trade-societies,  and  make  then- 
own  bargains  with  employers  concerning  the 
rate  of  wages.    There  has  been  a  large  in- 
crease, in  this  trade,  in  what  are  termed  '  gar- 
ret masters,'  who  boar  in  manufactures  a  posi- 
tion analagous  to  that  which  '  peasant  propri- 
etors '  bear  in  agriculture  :  that  is,  they  supply 
both  capital  and  labour.   Tho  gaiTet  master 


buys  just  so  much  wood  as  lie  can  pay  for  at  a 
time,  works  it  up  into  tables  and  other  articles 
of  household  furniture,  and  takes  those  arti- 
cles to  furnitm-e  dealers,  to  whom  he  sells 
them  for  the  best  prices  he  can  obtam.  Avery 
large  per-centage  of  the  showy  French-pohshed 
furnitm-e  now  to  be  seen  marked  at  low  prices 
in  the  London  shops,  is  manufactm-ed  m  this 
way  ;  and  on  a  Satm-day  everdng,  in  the  busy 
districts,  the  garret  masters  and  tliek  appren- 
tices may  be  seen  can-ymg  such  commodities 
to  the  shops  of  the  dealers,  or  conveyiiig  them 
m  a  hh-ed  vehicle. 

It  is  one  of  the  features  attendant  on  any 
extra  demand  for  accommodation  for  visitors, 
that  fm-niture  makers  share  m  the  mcreased 
activity.  It  is  known  that  the  cabmet  or  fur- 
niture makers  of  London,  both  garret  masters 
and  others,  are  at  present  busHy  engaged  m 
makmg  fm-niture  for  houses  about  to  be 
finished  for  our  expected  visitors  to  the  Great 
Exhibition.  . 

FUSTIAN  is  a  cotton  fabric  similar  in  the 
mode  of  manufactm-e  to  velvet,  having  in  ad- 
dition to  the  waiT  and  weft,  common  to  aU 
woven  goods,  a  pile  consisting  of  other  threads 
doubled  under  the  weft,  and  '  thi-own  m'  at 
mtervals  so  close  together  that  when  the  goods 
are  finished  the  mteriacmg  of  the  warp  and 
weft  are  concealed  by  them,  mile  m  the 
loom,  the  pUe  forms  a  series  of  loops,  which 
are  afterwards  cut  and  sheared;  the  shearmg 
is  efi'ected  by  vei7  beautiful  machmery. 

There  are  difi"erent  varieties  of  fustians, 
known  by  the  names  of  cotton,  velvets,  velve- 
teens, beaverteens,  moleskm,  corduroy,  and 
cords.  Difi'erent  patterns  ai-e  produced  by 
difi-erent  dispositions  of  the  pile  threads. 

Increnious  machines  have  been  patented 
withm  the  last  two  or  three  years,  for  facihta- 
ting  the  production  of  the  nap  in  fustians. 

FUSTIC  is  the  name  of  two  kmds  of  yellow 
dye-wood.  Young  Fusiic  is  the  produce  of 
Rkus  Cotinus,  a  native  of  Italy  3?i^"««'^;;J 
Greece.  The  root  and  the  wood  of  this  shiub 
ai-e  both  imported,  deprived  of  their  ^'ark  ^ud 
employedfor  dyeing  a  yellow  coloui-  approaclv- 
ing  to  orange,  upon  wool  or  cottons  OW 
Fustic,  the  'bois  jauuc'  of  the  French  is  the 

America  and  the  West  India  Islands.    li  e 
wood  is  yellow,  hard,  and  strong  but  easily 
llZtered,  and  is  imported  in  the  form  o 
iL-e  logs  or  blocks.  The  yellow  colour  ^^hlc 
iraffords  with  an  aluminous  base,  though 
durable  is  not  very  bright. 

FUZE,  is  ft  short  tube  made  of  metal  oi  of 
well-seasmied  beech,andfixed  in  the  bore  of  a 
shell.    It  is  filled  with  a  composition  which 
fi^^ed  by  means  of  a  small  piece  of  quick- 
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match  inserted  for  the  purpose.  The  length 
of  u  fiuie  is  regulated  by  the  intended  range 
of  tlie  shell  or  by  the  intended  time  of  its 
flight. 

Mr.  Loam,  mining  engineer  in  Cornwall, 
patented  in  1849  a  new  kind  of  fuze  for  blast- 
ing. It  is  made  of  calico  or  some  similar 
material.  In  raalcing  the  fuze,  a  strip  of  ca- 
lico is  unwound  from  a  reel,  and  made  to 
assume  the  shape  of  a  trough ;  it  passes  under 


a  hopper  filled  with  gunpowder,  and  a  train  of 
powder  becomes  deposited  on  it  duiing  the 
passage.  The  calico  is  then  drawn  through  a 
hollow  axis,  whereby  the  trough-like  form  is 
exchanged  for  that  of  a  tube.  Tlie  tube  passes 
through  another  piece  of  apparatus,  by  which 
it  becomes  closely  bound  round  with  yarn  or 
thread.  When  the  tube  )ias  been  thus  far 
completed,  it  is  coated  with  any  of  the  usuaj 
ivater-proofing  materials. 


G 


GABION,  a  hollow  cylinder  of  wicker-work, 
resemljling  a  basket,  but  having  no  bottom. 
It  is  formed  by  planting  slender  stakes  verti- 
cally in  the  ground,  at  intervals  from  each 
other,  on  tlie  circumference  of  a  circle,  and 
interweaving  with  them  osiers  or  other  flexible 
twigs.  The  most  usual  kind  of  gabion  is 
about  two  feet  in  diameter,  and  two  feet  nine 
inches  in  height,  but  the  stakes,  whose  extrem- 
ities are  pointed,  project  beyond  the  basket 
work  about  three  or  four  inches  at  each  end. 
Such  gabions  are  iTsed  during  a  siege  in  exe- 
cuting trenches  by  the  process  of  sapping. 

GA'LBANUM.  The  plant  usually  believed 
to  yield  this  medicinal  gum  resin  is  Buboii 
Galhnnum,  a  native  of  the  Cape  of  Good  Hope ; 
but  there  is  some  doubt  on  this  point.  Three 
sorts  of  Galbanum  are  distinguished  : — 1,  gal- 
banum  in  grains  or  tears ;  2,  galbanum  in 
masses  ;  and  .'3,  Persian  galbanum.  The  first 
two  come  from  Africa,  especially  from  Ethi- 
opia ;  the  third  sort  from  Persia.  Galbanum 
ill  tears  is  most  likely  the  spontaneous  exuda- 
tion from  the  plant ;  and  that  in  masses,  ob- 
tained by  incision.  The  first  occurs  in  ioxegular 
generally  oblong  grains,  mostly  distinct,  but 
sometimes  agglutinated  together,  about  the 
size  of  a  lentil  or  small  pea,  of  a  colour  verging 
from  whitish  into  yellowish  brown,  more  or 
less  diaphanous,  opaque,  or  shining  with  a 
resinous  lustre.  The  odour  is  strongly  bal- 
samic and  disagreeable.  The  taste  is  resinous, 
sharp,  bitter,  and  disagreeable.  Galbanum  in 
wiasses  consists  of  irregular  pieces  of  a  yellow- 
ish or  dark  brown  colour  :  the  odour  is  stronger 
than  that  of  the  preceding  kind,  which,  in  its 
general  cliaracters,  it  much  resembles,  except 
that  It  can  be  powdered  only  during  the  low 
temperature  of  winter.  Persian  galhannm, 
bemg  very  soft  and  tenacious,  is  sent  in  skins 
or  chests ;  it  often  contains  many  fragments 
of  plants. 


Galbanum  is  largely  employed  in  making 
pills,  plasters,  and  other  medicinal  prepara- 
tions. 

GALI'CIA,  a  province  in  the  north-west  of 
Spain,  produces  wine,  fruits,  flax,  wheat,  bar- 
ley, maize  ;  good  pastures,  which  feed  a  vast 
quantity  of  cattle;  and  abundance  of  chest- 
nuts, which  constitute  a  common  food  of  tlie 
peasantry.  The  forests  supply  plenty  of  fuel 
and  timber.  The  principal  manufacture  of 
the  country  is  linen.  The  town  of  Beianzos 
has  a  few  manufactories,  and  some  trade  in 
wine  and  pickled  ancho\des  and  pilchards, 
which  ai-e  taken  all  along  this  coast.  Viyo,  on 
the  Bay  of  Vigo,  which  forms  one  of  the  larg- 
est and  safest  natural  harboui's  in  Spain,  car- 
ries on  a  considerable  trade  with  Ameiica, 
exporting  wines,  sardines,  linen  cloth,  and 
stockings,  and  other  articles  of  native  indus- 
try. 

GALIPE'A  is  the  name  of  the  plant  which 
yields  Angostura  Bark.  It  is  found  in  the 
neighbourhood  of  Angostura.  Angostura  Bark 
is  obtained  both  from  the  stem  and  branches. 
The  specimens  from  the  stem  are  flat,  while 
those  from  the  branches  are  often  quilled. 
Some  specimens  have  the  surface  covered 
with  a  thick,  fungus-like,  whitish  yellow  or 
clay-coloured  crust,  which  maybe  more  or  less 
easily  scraped  off,  and  beneath  which  is  a 
yellowish  red  smooth  bark,  often  exliibiting 
small  cracks.  Other  specimens  have  this 
covering  much  thinner  and  closely  adhering 
to  the  bark.  The  internal  surface  is  generally 
smooth,  of  a  tawny  or  reddish  yellow  colour. 
The  bark  is  easily  broken,  and  the  recent 
fracture  is  of  a  brownish  red  colour,  smooth, 
mth  a  resiny  shining  surface.  The  shining 
appearance  is  best  seen  when  a  transverse 
section  is  made  with  a  shaqi  knife.  The 
smell  is  disagreeable  :  the  taste  pleasantly 
bitter,  warm,  aromatic,  and  causing  a  flow  of 
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saliva.  The  powder  has  the  colour  of  rhu- 
barb. The  infusion  is  of  an  orange-yellow 
colour ;  the  decoction,  a  clear  light  brown. 

Angostura  Bai'k  is  a  valuable  medicinal 
agent ;  but  there  is  a  spurious  kind  which  re- 
quires to  be  guarded  against. 

GALIUM  is  the  botanical  name  for  a  genus 
of  plants  which  comprises  many  useful  species. 
One,  called  Wild  Madder,  is  a  native  almost 
throughout  Europe  and  the  Caucasus,  and  is 
found  in  Britam.  The  roots  are  creeping, 
and  yield  a  red  dye  like  the  true  madder,  but 
of  a  brighter  colour ;  they  also  have  the  pro- 
perty of  colouring  the  bones  of  animals  red 
that  feed  upon  them.  This  plant  has  been 
extoUed  as  an  effectual  cure  for  epilepsy.  The 
Dyer's  Bedstraw  is  another  species.  From 
the  roots  of  a  thurd  species  the  Indians  extract 
the  red  dye  with  which  they  colour  their 
feathers  and  the  ornaments  of  their  dress. 
The  Cree  women  use  the  roots  of  the  Northern 
Bedstratu  to  dye  red.  Of  the  Ladies'  Bedstraw 
or  cheese  rennet,  the  stalks  aJid  flowers  have 
been  used  in  the  cheese  counties  for  the  pur- 
pose of  cm-dling  milk,  and  also  for  colom-ing 
it.  Mathiolus  says  it  produces  an  agreeable 
flavom-,  and  makes  the  cheese  '  eat  sweeter.' 
The  French  formerly  used  to  prescribe  the 
flowers  in  hysteria  and  epilepsy.  The  roots 
afford  a  rich  red  dye,  superior  in  colour  to 
madder.  All  the  other  species  yield  a  red 
dye. 

GALIZIA.  The  produce  and  industry  of 
this  country  have  been  briefly  glanced  at  in 
connection  with  the  empke  to  which  it  belongs. 

[AUSTEIA.] 

GALLERY,  in  its  most  extended  sense,  is 
used  synonymously  with  corridor.  In  Eng- 
land however  it  is  understood  to  be  either  a 
long  narrow  passage  way,  or  an  open  space, 
generally  longer  than  wide,  raised  above  the 
floor  of  a  building,  and  usually  supported  by 
columns.  Such  galleries  are  met  mth  (among 
other  places)  in  English  churches,  in  some 
courts  of  justice,  and  in  theatres.  The  long 
external  wooden  passage-ways,  fonned  some- 
thing like  a  balcony,  such  as  are  occasionally 
seen  in  old  inns,  are  called  galleries. 

Gallery  is  also  a  name  of  distinction  given 
to  a  room  either  on  account  of  its  extent  and 
proportions,  or  to  one  or  more  rooms  especi- 
ally appropriated  to  pictui-cs  and  other  works 
of  art,  whence  the  term  Gallery  is  extended 
to  the  collection  itscK,  without  any  reference 
to  the  building. 

In  mining  operations,  a  gallery  is  a  horizon- 
tal passage,  excavated  to  facihtatc  the  progress 
of  the  miners. 

GALLEY;  GALLEON  ;  GALLIOT.  These 
are  the  names  of  three  kinds  of  vessels.  The 


Galley,  a  lai-ge-sized  long  and  naiTOw  vessel 
propelled  by  oars  and  sails,  was  much  in  use 
in  the  Mediten-anean  -until  the  end  of  the 
18th  centmy  for  coast  navigation,  and  for 
making  the  shore  in  shallow  water.  The  oai-s 
were  a  great  advantage  in  the  dead  calms  so 
frequent  in  the  Mediterranean,  until  the  in- 
troduction of  the  steamboat.  The  largest 
galleys  were  1C6  feet  long,  and  about  32  mde, 
with  52  oai-s.  The  rowers,  who  were  generally 
convicts  or  Turkish  prisoners,  with  chains  to 
their  feet,  sat  on  benches  on  the  deck.  The  ship 
carried  a  24  pounder  and  two  8-poimders. 
The  Venetians  had  a  sort  of  large  galleys, 
with  a  very  lofty  poop,  called  '  Galeazza.' 

The  Galleon  was  the  name  given  to  very 
lai-ge  ships,  with  three  or  fom-  decks,  which 
the  com-t  of  Spain  used  to  send  to  the  coasts 
of  Mexico  and  Peru,  to  receive  on  board  the 
gold  and  silver  btdhon  extracted  from  the 
mines,  and  bring  it  to  Spain. 

The  Galliot,  is  a  strong-built  flat-bottomed 
vessel  of  a  peculiar  construction,  used  as  a 
bomb-ship  to  fire  against  forts  or  batteries 
on  the  coast.  Galliot  is  also  a  Iciud  of  small 
galley  or  large  fellucca,  used  chiefly  in  the 
Mediterranean.  The  Dutch,  Swedes,  and 
other  northern  nations  have  a  sort  ^  of 
merchant  ship  wliich  they  call  GalHot, 
rounded  both  fore  and  aft,  heavily  and 
clumsily  built,  but  strongly  timbered,  and  of 
the  bui-then  of  from  200  to  300  tons. 

GALLIC  ACID  exists  in  most  asUmgeut 
vegetables,  but  principally  m  the  gall-nut,  and 
hence  its  name,  men  obtained  fi-om  the 
plants,  it  appears  as  slender  prismatic  colour- 
less crystals.  The  taste  is  shghtly  sour  and 
astiingent.  GaUic  acid,  m  the  foi-m  of  tinc- 
ture ofgalls/x^much  employed  as  a  chemical 

reagent.  , 

GALLON.  Distinct  gallons  for  wine,  ale 
and  beer,  and  com  and  dry  goods,  continued 
in  use  until  the  act  of  1825.  By  statutes 
of  1689  and  1697,  the  wine  gallon  was  de- 
claimed to  contain  231  cubic  inches.  The  ale 
"allon  was  measured  in  1700  or  thereabouts, 
and  found  to  contain  282  cubic  inches.  The  corn 
gallon  was  thought,  in  the  middle  of  the  last 
centui7,to  contain  exactiy  272J  cubic  mchos  : 
but  the  statute  of  1697,  which  declares  that 
a  round  corn-bushel  must  be  8  inches  deep  and 
18i  inches  wide,  had  m  fact  fixed  the  gallon 
at  268  cubic  inches.  The  impenal  gallon, 
as  settled  bv  the  Act  of  1825  is  to  contain  10 
pounds  avou-dupois  of  distilled  water,  of  winch 
it  is  declai-ed  that  252.458  grains  fill  a  cubic 
inch;  consequently  the  imperial  gallon  con- 
tains 277.274  cubic  inches. 

GALLS  are  the  result  of  a  morbid  action 
excited  in  the  leaf-buds  of  several  species  of 
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the  oak,  occasioned  byari  insect  depositing  its 
ovii  in  the  hud.  Such  buds,  instead  of  elon- 
gating and  becoming  branches,  undergo  n 
pecuhar  transfoi-mation,  and  enlarge  into  a 
globular  figm'e,  so  as  to  constitute  a  fit  nidus 
for  the  futui-e  lan^a.  The  gaUs  of  commerce 
ai-e  chiefly  those  which  occiu-  on  the  Qnerctis 
infectoria.  They  vary  in  size,  from  that  of  a 
pea  to  that  of  a  nutmeg.  The  surface  has 
in-egulai'  elevations  or  lines,  with  the  inter- 
spaces generally  smooth.  The  colom-  is  white 
or  yeUow  in  one  variety ;  green,  gray,  or  black 
in  another.  The  wliite  variety,  which  is  the 
largest,  often  has  a  hole  in  the  substance  of 
the  shell,  by  which  the  larva  has  escaped. 
This  kind  is  the  least  powerful  and  least  es- 
teemed. The  best  galls  come  from  Aleppo 
and  Smyrna,  but  are  often  mixed  with  those 
from  Sjiia  and  Cypress. 

The  infusion  and  other  preparations  of  galls 
are  used  in  medicine.  But  the  most  exten- 
sive use  is  made  of  them  in  the  arts,  and  as  a 
chemical  test. 

Gall  is  also  the  name  given  to  the  bitter 
fluid  secreted  by  the  liver.  Ox-gall  is  largely 
employed  in  scouring  cloth,  and  in  other  ma- 
nufacturing arts.  Eefined  ox-gall  is  used  by 
artists  to  fix  chalk  and  pencil  drawings  before 
tinting  them,  and  to  remove  the  greasrness 
from  ivory  and  tracing  paper. 

GALVANISM.  The  chiet  points  of  in- 
terest which  connect  galvanic  or  electric 
agency  with  the  arts  of  Hfe  are  noticed  under 
Electeo-Metalluegy,  Electeotype,  &c. 

GAL  WAY.  The  greater  part  of  this  Irish 
county  is  comparatively  flat,  and  much  of  it 
encumbered  with  bogs.  The  whole  district 
west  of  Lough  Corrib  and  Lough  Mask  is 
known  by  the  general  name  of  Connamara, 
and  has  of  late  years  attracted  much  attention 
by  its  capabilities  of  improvement.  Westwai'd 
from  the  iown  of  Galway,  and  round  the  en- 
tire coast  of  lar-Connaught  and  Connamara 
to  the  boundary  of  Mayo,  there  is  a  succession 
of  harbours  for  vessels  of  the  largest  class, 
unequalled  perliaps  on  any  similar  extent  of 
coast  in  Europe.  These  harbours  are  at 
Galway,  Costello  Bay,  Casheen  Bay,  Great- 
man's  Bay,  Kilkerran  Bay,  Birterbuy  Bay, 
Pvoundstone  Harbour,  Mannin  Bay,  "clifden 
Bay,  Cleggan  Eoadstcad,  Ballynalcill  Harbour, 
and  IQlleries  Bay.  Some  of  these  harbours 
have  piers  or  jetties.  On  the  whole,  there  is 
no  part  of  this  district  more  than  four  miles 
from  existing  means  of  navigation.  The  har- 
bours fit  for  vessels  of  any  burthen  are  up- 
wards of  twenty  in  number.  There  are  twenty- 
five  navigable  lakes  of  a  mile  or  more  in 
length,  and  hundreds  of  smaller  size.  Lough 
CoiTib  and  Lough  Mask  alone  have  upwards 
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of  seventy  miles  of  navigable  coast;  and  all 
these  waters  abound  with  fish.  The  sea-shore 
att'ords  a  constant  supply  of  red  and  black  sea- 
weed, wlaich  can  be  used  either  as  manure  or 
in  the  manufacture  of  kelp.  Banks  of  cal- 
careous sand  and  beds  of  limestone  are  of  fre- 
quent'occurrence,  and  there  is  an  inexhaus- 
tible supply  of  peat  fuel  and  of  water  power. 

The  attempts  made  to  improve  the  fisheries 
on  the  coast  of  Galway  have  been  beneficial 
to  the  county  generally;  and  roads  have  been 
gradually  formed  from  the  interior  to  the 
coast.  There  is  an  extension  of  tlie  Grand 
Canal  from  Shannon  Harbour  to  Ballinasloe. 
A  railway  from  Dubhn  to  Galway  is  rapidly 
approaching  completion. 

In  respect  to  geology,  the  mountains  of  the 
primitive  district  are  highly  metalliferous. 
Copper,  lead,  u'on,  and  manganese  are  met 
with ;  and  there  are  also  abundant  quarries 
of  black,  green,  and  variegated  marbles,  mill- 
stone grit,  yellow  ochre,  and  potter's  clay.  In 
1847  the  land  under  culture  was  thus  appro- 
priated : — Corn  and  beans,  141,318  acres ;  po- 
tatoes, 12,870  ;  turnips,  14,788 ;  meadow  and 
clover,  37,146 ;  all  other  crops,  3460 ;  total 
under  crops,  209,588  acres.  The  fisheries  off 
the  coast  yield  a  very  considerable  j^roduce. 
Nearly  100  million  herrings  have  been  caught 
in  one  yeai'.  Besides  the  herring  fisher^', 
there  is  an  excellent  take  of  cod,  hng,  whiting, 
and  turbot,  from  December  to  March  ;  and  of 
gurnet,  mackerel,  bream,  and  pollock,  from 
May  to  August,  together  with  a  copious  supply 
of  oysters,  lobsters,  and  crabs.  The  sun-iish 
deep-sea  fishery  is  pecuhar  to  this  coast.  The 
manufactures  comprise  scarcely  any  but  a  few 
coarse  friezes,  linens,  and  hosier}'. 

In  the  chief  town,  Galway,  there  are  manj'' 
flour-mills,  and  other  mills  driven  by  the 
water-power  of  the  river.  Wheat,  oats,  and 
flour  are  exported,  and  a  good  deal  of  blaclc 
marble  from  the  neighbourhood.  Timber, 
iron,  slates,  wines,  &c.,  are  imported.  The 
retail  trade  is  large.  A  wet-dock,  comprising 
9  acres,  and  admitting  vessels  drawing  14  feet 
of  water,  has  been  formed  on  the  south  side 
of  the  town.  At  BaUinadoe  a  very  large  sheep, 
cattle,  and  horse  fair  is  held  annually. 

The  Galway  merchants  are  maldng  praise- 
worthy exertions  to  have  their  port  selected 
as  a  mail-packet  station  for  the  American 
route. 

Tlie  beautiful  black  marble  of  Connemai-a 
wll,  it  is  to  be  hoped,  find  a  place  in  the  ap- 
proaching lilxhibition. 

GAMBOGE.  [Gamboge.] 

GAUD.  In  this  department  of  the  South 
of  France,  iron,  coal,  and  silver-load  mines 
are  worked.    Silver,  copper,  and  calamine  aro 
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found ;  hi\t  the  working  of  the  mines  has 
been  abandoned.  Sulphate  of  iron,  manga- 
nese, kaolin,  antimony,  fuller's  and  potter's 
clay,  plaster  of  Paris,  building  stone,  &c.,  are 
also  found.  The  sheltered  hills  and  the 
plains  are  devoted  to  the  cultivation  of  the 
vine,  the  ohve,  the  mulberry,  and  the  almond. 
The  vine  is  extensively  cultivated  all  through 
the  depai-tment,  which  yields  annually  25  to 
30  miUion  gallons  of  good  strong  wine,  one- 
fourth  of  which  is  consumed  at  home,  one- 
sixth  is  distilled  into  brandy,  and  the  re- 
mainder is  exported  through  Cette,  chiefly  for 
the  purpose  of  mixing  with  the  poorer  wines 
of  more  northern  departments.  The  olive, 
too,  is  carefully  cultivated  in  sheltered  spots, 
and  on  the  southern  slopes  of  the  hiUs ;  the 
oil  of  the  department  is  in  high  repute.  The 
cultivation  of  the  mulben-y,  which  here  be- 
comes a  large  and  beautiful  tree,  is  very  ex- 
tensive. 

The  industrial  products  of  the  department 
are  varied  and  important.  The  principal  are 
silk  textures  of  all  kinds,  the  chief  seat  of 
which  is  Nimes ;  cashmere  shawls,  made  of 
a  mixture  of  Tibet  wool,  silk,  and  cotton ;  silk 
and  cotton  hosiery  of  every  description  ;  table- 
covers,  cai-pets,  &c. ;  woollen  cloth,  swansldns, 
blankets,  shoe  and  glove  leather ;  silk  hats ; 
ribbons  and  gloves ;  iron,  steam  machinery, 
wine  casks;  pottery,  tiles,  and  bricks;  glass, 
paper,  cards ;  nails,  plaster,  and  lime ;  cotton 
and  woollen  yarn  ;  salt,  soda.  The  commerce 
of  the  department  consists  of  the  various  pro- 
ducts already  mentioned.  The  number  of 
wind-mills  and  water-mills  amounts  to  nearly 
800 ;  iron  forges  and  furnaces  about  150  ;  fac- 
tories and  workshops,  of  different  kinds,  500 
to  GOO. 

At  Calvisson  a  good  deal  of  cream  of  tartar 
is  made,  and  the  tomi  gives  name  to  a  deli- 
cious claret.  Boqnemaiirc  has  silk-reehng  fac- 
tories, brandy  distilleries,  hydrauUc  saw-mills, 
and  a  great  manufacture  of  wine-casks,  of 
which  20,000  ai'e  made  annually. 

GARDENS.  A  garden,  as  distinguished 
from  a  farm,  is  a  piece  of  ground  designed  for 
the  cultivation  of  plants  not  actually  indispen- 
sable to  man  for  food.  Wliile  corn  for  flour, 
various  roots  and  herbs  for  the  sustenance  of 
cattle,  or  tracts  of  pasture  land  on  which  ani- 
mals destined  for  slaughter  are  maintained, 
constitute  the  essential  featiu'cs  of  a  fai'm, — 
a  garden,  even  when  exclusively  occupied  by 
culinary  vegetables,  is  still  a  som'ce  of  objects 
of  luxury,  not  of  first  necessity ;  in  a  more 
extended  sense,  and  as  it  usually  exists  at  the 
present  day,  it  is  chiefly  intended  to  gratify 
the  senses,  and  to  minister  to  the  more  re- 
fined enjojTiicnts  of  social  life.    The  posses- 


sion of  a  garden  is  one  of  the  eai-hest  indications 
of  civilization  in  man :  it  may  be  fairly  con- 
sidered that  the  taste  for  gardens  has  been  at 
all  times  commensm-ate  with  the  wealth  of 
nations  generally,  their  peaceful  habits,  and 
advance  in  the  social  relations  of  life. 

The  first  great  step  that  was  made  by  gar- 
deners to  advance  their  art  beyond  mere  me- 
chanical operations  was  the  invention  of  glass- 
houses, in  which  plants  might  be  grown  in  an 
artificial  climate,  and  protected  from  the  in- 
clemency of  weather.  Until  this  was  effected, 
it  is  obvious  that  the  cultivation  of  exotic 
plants  in  Europe,  especially  its  northern 
kingdoms,  must  have  been  much  circum- 
scribed. Mr.  Loudon,  in  his  '  Encyclopoedia 
of  Gardening,'  gives  valuable  descriptions  of 
all  the  most  famous  gardens  in  the  world. 
The  repeal  of  the  glass  duties  in  England  is 
likely  to  be  very  beneficial  to  gardening,  in 
respect  to  the  construction  of  green-houses, 
hot-houses,  palm-houses,  &c. 

AHttle  information  on  the  supply  of  London 
with  vegetables  and  fruit  wiU  be  found  under 
Maeket  Gaedening. 

GARDEN  ENGINES.  The  engines  em- 
ployed forwatermg  plants  in  gardens  are  very 
sunilar  in  principle  to  fire-engines.  The  water 
is  either  pom-ed  into  them  from  buckets,  or 
drawn  m  by  a  suction-pump  ;  while  it  is  ex- 
pelled in  a  continuous  sti-eam  by  a  forcmg- 
pump,  easily  worked  by  one  or  two  bandies. 

At  the  various  agricultm-al  and  cattle  shows, 
garden-engines  are  usually  exhibited  amoiig 
other  apparatus.  One  such,  exhibited  at  the 
Smitlifield  cattle  show  in  1850,  is  placed  on 
a  hght  platform  di-awn  on  four  low  wheels  ;  it 
is  worked  by  six  men,  and  will  discharge  CO 
gallons  per  minute;  it  is  therefore  fitted  to 
act  as  a  fire-engine,  and  as  a  garden-engine 
on  a  large  scale.  Read's  patent  garden-engine 
has  two  wheels  and  two  handles  ;  it  -mW  con- 
tain 28  gallons,  and  a  jet  can  be  forced  by  one 
man  to  a  distance  of  50  feet;  it  is  adapted  for 
watering  both  wall  trees  and  standard  plants. 
A  slight  modification  in  an  instrument  of  this 
kind  renders  it  workable  by  two  men,  vdih  a 
power  to  force  a  lai-ge  stream  of  water  on  any 
distant  object.  Mr.  Warner  has  lately  regis- 
tered an  ingenious  spreader,  by  which  the  jet 
from  a  gai-den-engine  can  be  readily  spread 
out  into  a  fan -like  form.  The  same  inventor 
has  introduced  a  'fire-engine,  force-pump, 
drainer,  and  irrigator,'  for  farming  pmiioses. 
It  consists  of  an  engine  supported  by  a  kind 
ofbaxTow\rith  two  wheels  and  two  handles ; 
it  can  be  worked  by  one  or  two  men ;  it  draws 
in  its  own  water  from  a  tank  or  reservoir,  and 
it  forces  out  a  stream  of  considerable  power. 

GARNET.    Tliero  arc  many  varieties  of 
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tliis  well-kno'mi  precious  stone.  Some  of 
them  are  probably  distinct  species  ;  but,  agree- 
ing in  form  and  some  other  properties,  they 
are  classed  together.  This  mineral  occurs 
crystallised,  massive,  and  granular.  The 
primaiy  form  is  a  cube,  but  it  occurs  in  the 
form  of  a  rhombic  dodecahedron.  The  crj's 
talUne  varieties,  according  generally  to  their 
colour,  have  received  various  names.  Precious 
garnet,  Almand'me  ;  black,  Melanite  ;  Pyre- 
neile;  greenish  yellow,  Gi-ossularia ;  yellow, 
crystallised,  TopazoUte;  granular.  Succinite; 
bro^vnish  yellow,  gi'anular,  Colophoiiite  ;  green- 
ish, compact,  Allochroite ;  red,  Pyrope,  Car- 
buncle; reddish  brown,  Essonite,  Cinnamon- 
stone,  Bomanzovite ;  magnesian,  Rothoffite. 

GAEONNE.  The  mineral  treasures  of  this 
French  department  are  iron,  copper,  lead,  an- 
timony, bismuth,  zinc,  coal,  rock-crystal, 
slates,  gypsum,  marble,  jet,  and  granite. 
Gold  is  found  in  the  sands  of  the  Garonne 
and  the  Salat.  There  is  a  salt-spring  at  Sa- 
lies.  Mineral  waters  are  found  at  various 
places ;  those  of  Bagnferes-de-Luchon  are  the 
most  celebrated. 

The  quantity  of  wine  grown  in  the  depart- 
ment annually  is  14  to  15  million  gallons,  one- 
thurd  of  which  is  used  for  home  consumption  ; 
the  quality  is  generally  inferior.  The  com- 
merce of  the  depai'tment  is  composed  of  its 
agricultural  products  and  of  its  manufactures, 
the  chief  of  which  are  scythes,  files,  copper 
utensils,  mathematical  instruments,  porcelain, 
pottery,  tiles,  coarse  woollens,  canvas,  blankets, 
calico,  tape,  brandy,  tin- ware,  and  leather  of 
various  kinds.  There  are  about  80  iron  fur- 
naces, and  about  350  factories  of  different 
kinds,  including  glass  works,  copper  foundries, 
cannon  foundries,  gunpowder  mills,  tobacco 
factories,  distilleries,  marble  sawing  works, 
&c. ;  together  with  more  than  1000  wind  and 
water  mills.  The  department  has  considerable 
commercial  intercourse  with  Spain,  whither 
many  handicraftsmen  annually  emigrate  to 
exercise  their  callings. 

The  commerce  and  industry  of  the  chief 
town,  Toulouse,  are  briefly  noticed  else- 
where. 

GAS.  Tlie  main  difference  between  vapours 
and  gases  is,  that  vapoiu"s  are  reduced  to  solids 
or  Uquids  when  the  heat  is  withdrawn ;  while 
gases  preserve  their  aeriform  state  at  common 
temperatures.  This  difference  is  one  of  de- 
gree only,  but  it  is  usefully  i-etained.  The 
number  of  gaseous  bodies  is  great,  and  they 
possess  in  many  respects  such  different  pro  ■ 
perties  that  it  would  be  impossible  to  give  a 
general  description  of  them. 

Gay-Liissac  found  that,  when  100  volumes 
of  gaa  or  air  arc  heated  from  32°  to  212°  F., 


they  become  137i  volumes ;  or  the  increase 
is  ^.i^  for  each  degree  of  Fahrenheit.  This 
law  has  siipplied  a  simple  rule  for  determin- 
ing what  the  known  bulk  of  a  gas  at  any  tem- 
peratui'e  will  be  at  any  other  temperature. 
Suppose,  for  example,  it  is  desired  to  know 
what  the  bulk  of  100  cubic  inches  of  air  at 
32°  TOllhe  at  60°  :  subtract  32  from  480,  the 
remainder  is  448 ;  to  which  add  the  degrees 
above  zero  indicating  the  temperature  of  the 
air ;  these  are  32°  and  60°,  making  480  and 
508.  Then  say  480  :  508  : :  100  :  105.832  the 
volume  of  the  air  at  60°. 

Air  suffers  diminution  of  volume  in  propor- 
portion  to  the  pressure  to  which  it  is  subjected, 
and  the  same  law  holds  good  with  all  the  more 
incondensible  gases. 

The  solubihty  of  gases  in  water  is  extremely 
various.  Dr.  Henry  ascertained  that  the 
volume  of  each  gas  absorbed  by  water  is  the 
same,  whatever  be  the  pressure  to  which  the 
gas  is  previously  subjected.  100  volumes  of 
water  will  absorb  450  volumes  of  cyanogen  ; 
whereas  the  absorption  of  hydrogen  is  only 
2  volumes.  In  general,  the  more  easily  a  gas 
is  condensable  by  cold  and  pressure,  the  more 
soluble  it  is  in  water.  Gases  are  also  absorbed 
by  charcoal  and  other  porous  bodies,  the  ab- 
sorption being  in  ammonia  00  times  the  vo- 
lume of  the  absorbent,  and  in  hydrogen  1.75 
times. 

Some  gases  are  more  soluble  in  water  than 
others ;  and  some  are  more  readily  absorbed 
than  others  by  porous  substances.  Dr.  Faraday 
has  hquefied  some  gases  and  soHdified  others. 
The  method  which  he  employed  consisted  in 
combining  the  condensingpowers  of  mechani- 
cal compression  vdth  that  of  very  considerable 
depression  of  temperature.  The  first  object 
was  attained  by  the  successive  action  of  two 
air-pumps.  The  tubes  into  which  the  air, 
thus  condensed,  was  made  to  pass  were  ot 
green  bottle-glass,  and  had  a  curvature  at  one 
portion  of  their  length  adapted  to  immersion 
in  a  cooling  mixture  :  they  were  provided  with 
suitable  stopcocks,  screws,  connecting  pieces, 
and  terminal  caps,  sufiaciently  air-tight  to 
sustain  a  pressure  of  50  atmospheres.  Cold 
was  applied  to  the  cuiwed  portions  of  the  tube 
by  their  immersion  in  a  bath  of  Thirolier's 
mixture  of  solid  cai'bonic  acid  and  ether.  The 
degree  of  cold  thus  produced,  when  the  mix- 
ture was  surrounded  by  the  air,  was  —  100° 
Fah.,  by  an  alcohol  thermometer;  but  when 
placed  in  vacuo,  the  thermometer  indicated 
160°  below  zero.  Without  the  aid  of  me- 
chanical pressure,  Faraday  liquefied  sulphur- 
ous acid  gas,  cyanogen,  chlorine,  aramoniacal 
gas,  hydro-sulpluu-ic  acid  gas,  carbonic  acid, 
hydrochloric  acid,  and  nitrous  oxide.  With 
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the  combined  aid  of  cold  and  pressure 
lie  liquefied  sulphuretted  hydrogen,  arse- 
niuretted  hydrogen,  hydiiodic  acid,  hyro- 
bromic  acid,  nitric  oxide,  fluosilicon,  and  ole- 
fiant  gas.  Alcohol,  ether,  and  chlorine  have 
not  yet  been  solidified ;  oxygen,  hydrogen, 
nitrogen,  and  carbonic  oxide  have  neither 
been  sohdified  nor  liquefied. 

GAS-LIGHTING.  When  coal,  oil,  wax, 
■wood,  or  any  other  organic  infiammable  sub- 
stance is  exposed  to  destructive  distillation  m 
close  vessels,  an  inflammable  gas  is  the  result. 
This  gas  is  some  compound  of  hydrogen  and 
carbon :  more  or  less  brilliant  when  ignited, 
according  to  its  constitution.  That  the  gas 
obtainable  from  coal  is  inflammable  has  been 
known  for  more  than  200  years ;  and  so  long 
ago  as  1691  Dr.  Clayton  made  and  used  in- 
flammable gas  as  a  philosophical  experiment. 
In  1733  Su:  James  Lowther  brought  before 
the  notice  of  the  Eoyal  Society  the  existence 
of  inflammable  gas  in  one  of  the  Whitehaven 
colliei-ies;  and  some  yeai-s  afterwards  Dr. 
Watson  further  drew  pubhc  attention  to  the 
subject. 

But,  although  the  properties  of  coal  gas 
were  known  to  so  many  persons,  no  one 
thought  of  applying  it  to  a  useful  object  tmtfl 
the  year  1792,  when  Mr,  Murdoch,  an  en- 
gineer, residing  at  Redruth  in  Cornwall, 
erected  a  little  gasometer  and  apparatus, 
which  produced  gas  enougli  to  Ught  his  own 
house  and  offices.   In  1797  he  erected  a  suni- 
lar  apparatus  in  Ayrshire,  where  he  then  re- 
sided.   In  the  foUowing  year  he  was  engaged 
to  put  up  a  gas -work  at  the  manufactoiy  of 
Boulton  and  Watt,  at  Soho.    This  was  the 
first  application  of  gas  in  the  large  way  ;  but, 
excepting  in  manufactories  or  among  scientific 
men,  it  excited  little  attention  until  the  year 
1802,  when  the  front  of  the  great  Soho  manu- 
factory was  brilliantly  illuminated  with  it  on 
the  occasion  of  the  public  rejoicings  at  the 
peace.  Soon  after  this,  several  manufacturers, 
whose  works  required  hght  and  heat,  adopted 
the  use  of  gas.    Mr.  Winsor,  a  German 
brought  the  subject  forward  in  London,  and 
foi-med  a  '  National  Light  and  Heat  Company, 
in  1804,  which  failed.    In  1807  however  he 
lighted  up  Pall  Mall,  and  this  continued  for 
some  years  to  be  the  only  street  in  London 
in  which  gas  was  used.    In  a  few  yeni's  after- 
wards a  Gas  Company  was  chartered;  and 
London  gradually  became  better  lighted.  The 
business  of  the  company  steadily  increased; 
and  in  the  year  1823  it  was  sho^vn  that  this 
company  alono  consumed  annually  20,078 
chaldrons  of  coals,  which  produced  on  an 
avera-^e  680,000  cubic  feet  of  gas  cvc^ry  night; 
this  was  distributed  by  means  of  122  miles  of 


pipe,  which  suppHed  more  than  30,000  burners, 
giving  a  hght  equal  to  as  many  pounds  of 
tallow  candles.  Several  other  companies  were 
estabhshed  in  London.  The  provincial  towns  ^ 
followed  the  example,  and  continental  cities 
one  by  one  availed  themselves  of  this  useful 
system,  until  at  length  it  has  become  one  of 
the  best  known  and  extensively  used  of  mo- 
dern improvements. 

Various  substitutes  for  coal  in  gas-making 
have  been  proposed  from  tune  to  time,  such 
as  resin,  wood,  and  peat,  but  with  httle  suc- 
cess. Oil  yields  a  brilliant  gas,  which  is  easUy 
manufactured;  but  coal  excels  them  aU  m 
cheapness,  and  is  almost  universaUy  em- 
ploved. 

Although  in  the  large  way  there  are  many 
practical  difficulties  to  be  sunnounted  in  the 
manufacture  of  coal  gas,  the  operation  is  easily 
understood;  it  is  merely  a  process  of  distil- 
lation. A  quantity  of  coal  is  put  into  a  retort, 
which  is  well  closed,  and  placed  upon  the  fire ; 
the  temperature  is  raised  to  redness,  which 
decomposes  the  coal,  and  drives  the  gas  re- 
sulting from  the  decomposition  through  a  pipe 
leading  from  the  retort  to  the  receptacle  pre- 
pared for  it.  A  mass  of  coke  remams,  of 
greater  bulk  though  less  weight,  tiian  the  coal 
first  put  m.  Such  is  the  theoiT  of  gas-makmg ; 
the  manner  of  puttifig  it  mto  practice  remams 
to  be  described. 

The  retorts  now  in  use  are  generally  long 
cast-iron  vessels,  semi-cylindiical  in  shape, 
with  the  flat  side  placed  lowermost,  and  each 
holdino-  from  two  to  three  bushels  of  coals. 
They  are  placed  in  ovens,  in  groups  of  three, 
five,  seven,  or  more;  and  their  mouths,  where 
the  coal  is  put  in,  stand  out  in  front  of  the 
ovens.    Just  behind  tlie  mouth  of  the  retort 
a  pipe  leads  from  it  perpendiculariy  several 
feet;  tiieu,  taking  a  sudden  turn,  it  descends 
again,  and  enters  a  much  larger  pipe  tecuui- 
cally  called  the  hydraulic  main,  which  runs 
tiu-ough  the  whole  building,  and  receives  the 
gas  produced  from  all  the  retorts.    This  great 
maifa  is  generally  about  half  Ml  of  the  t^ar 
and  water  which  leave  the  coal  ^vitli  the  heated 
gas,  and  rise  with  it  in  the  state  of  vapour^ 
but  are  condensed  by  the  coldness  of  the 
main    Into  this  mixture  the  end  of  the  pipe 
dips  and  is  thus  closed  against  a  return  ot 
gi,  which  would  take  place  if  the  supply 
should  slacken.    The  gas  is  now  made;  but 
it  is  very  impure,  being  mixed  with  water,  tai-, 
sulphuretted  hydrogen,  and  other  impui-ities. 
The  tar  and  water  arc  easily  got  rid  of,  litt^o 
more  being  required  for  ti.is  purpose  than  to 
Tol  the  gas  and  to  allow  the  deposit  to  nm 
off    The  separation  of  the  sulphuretted  by- 
drogen  can  only  be  effected  by  some  substance 
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for  -wbich  it  has  a  chemical  attraction,  but 
which  has  no  influence  on  coal  gas.  Such  a 
substance  is  lime.  Tlie  hme  is  used  by  being 
mixed  up  witli  water  mto  a  thin  pasty  mass, 
which  is  placed  in  a  cylindrical  vessel,  and  is 
constantly  stin-ed  by  macliinery.  The  gas  as 
it  comes  from  tlie  condenser  passes  into  the 
lime,  and  comes  from  it  partially  purified ;  it 
then  enters  another  purifier,  made  and  fur- 
nished precisely  in  a  similar- way;  after  that 
another;  and  often  a  fom-th,  in  lai'ge  works. 
When  it  leaves  the  last  vessel,  it  may  be  con- 
sidered pure. 

In  the  manufactm-e  of  oil  gas  it  is  only  ne- 
cessary to  project  a  small  stream  of  oil  into  a 
red-hot  retort,  in  which  pieces  of  brick  or  coke 
are  inclosed ;  the  gas  immediately  passes  off 
tlu'ough  another  pipe,  and  may  be  at  once  re- 
ceived into  the  gasometer. 

The  gasometer  employed  in  gas-works  is  a 
very  lai'ge  cylindrical  vessel,  closed  at  the  top 
and  open  at  bottom ;  it  is  suspended  by  a  rope 
or  chain,  and  weight,  in  a  tank  filled  vnth. 
water,  in  which  it  rises  and  falls  freely,  being 
kept  in  its  place  by  guide-wheels.    Two  tubes 
pass  under  and  through  the  water,  reachmg 
above  its  surface  into  the  hollow  of  the  gaso- 
meter ;  one  of  them  comes  from  the  purifiers 
to  admit  the  gas  into  the  gasometer,  the  other 
carries  it  off  when  wanted  for  use.  The  action 
of  this  part  of  the  apparatus  is  simple;  when 
the  gasometer  is  near  the  top  of  the  water,  it 
is  fuU  of  gas,  which  has  no  communication 
with  the  an-,  because  the  edge  of  the  gaso- 
meter is  under  water.    If  now  it  be  pressed 
downwards,  which  is  effected  by  lessening  the 
counterbalancing  weight,  the  gas  ^vill  be  forced 
through  the  pipe  which  is  to  convey  the  gas 
out,  and  which  must  be  left  open  for  the  pur- 
pose.  When  the  gasometer  reaches  the  bot- 
tom, it  will  be  full  of  water,  and  ready  to  re- 
ceive gas  again,  which  is  admitted  through 
the  other  tube ;  the  gasometer  then  rises  to 
the  top  as  the  gas  goes  in,  and  may  be  pressed 
down  again.    In  tliis  way  it  is  alternately 
filled  and  emptied.    In  most  estabUshments 
there  are  many  gasometers,  some  filling  and 
others  emptying.    Some  gasometers  are  now 
made  so  large  as  to  have  a  capacity  of  100,000 
cubic  feet.    Some  of  them  have  the  telescope 
construction;  that  is,  there   are  two  gas- 
holders, one  within  another,  and  both  withm 
the  tank  ;  the  inner  gas-holder  is  filled  first,  and 
then,  by  an  ingenious  contrivance,  it  elevates 
the  outer  one  as  the  gas  continues  to  enter. 

Many  other  contrivances  are  used  before 
the  gas  is  carried  to  its  destination  :  a  meter, 
to  measure  it;  a  governor,  to  equalise  the  flow  ; 
a  pressure-gauge,  to  indicate  tlie  resistance 
offered  to '  its'  passage ;  and  a  icil-tnk,  to 


show  the  quantity  manufactured  during  every 
horn-. 

The  tubes  which  convey  the  gas  to  the 
sti-eets  are  of  course  larger  or  smaller,  accord- 
ing to  the  number  of  burners  which  they 
supply.  The  largest  in  use  are  about  18 
inches  in  diameter,  the  smallest  about  a  quar- 
ter of  an  inch.  The  sti-eet  gas-pipes  ai-e  laid 
in  slightly  inclined  planes,  and  a  vessel  is 
placed  at  the  bottom  of  each  descent  to  re- 
ceive and  carry  off  any  deposition  which  would 
otherwise  clog  the  pipes. 

The  burners  are  of  many  different  forms, 
and  each  has  its  technical  name  ;  such  as  the 
argand,  the  fan,  the  cock-spur,  and  the  bat's 
wing.  The  arrangement  and  management  of 
the  bm-ners  in  practical  use  are  exceedingly 
varied. 

It  was  estimated  in  1848  that  at  that  time 
there  were  6,000,000  tons  of  coal  consumed  in 
England  for  gas-making  ;  that  one-twelfth  of 
this,  or  500,000  tons  were  used  in  London 
alone ;  that  the  production  in  London  was 
500,000  ovfts.  of  coke,  and  4,500,000  cubic  feet 
of  gas  ;  and  that  the  length  of  the  gas-mains 
in  London  was  upwards  of  1500  miles.  The 
length  of  gas  maius  must  now  be  much  greater, 
owing  to  the  operations  of  rival  companies. 

The  Western  Gas  Light  Company  has  re-- 
cently  erected  extensive  works  near  Kensal 
Green.  The  gas  is  here  made  from  Canned 
coal,  on  a  principle  patented  by  Mr.  Palmer. 
The  retort-house  is  a  remarkable  building. 
It  is  a  polygon  of  twelve  sides,  166  feet  in 
diameter,  and  contains  360  retorts.  The  pro- 
cesses, after  the  making  of  the  gas  in  the 
retorts,  differ  in  many  respects  from  those 
usually  adopted ;  principally  iu  the  mode  of 
purifying  the  gas.  The  largest  gas-holder  or 
gasometer  is  of  great  magnitude;  it  is  135 
feet  in  diameter  by  25  feet  deep,  and  will  con- 
tain more  than  850,000  cubic  feet  of  gas. 

The  recent  agitation  of  the  gas  question  in 
London  has  led  to  the  formation  of  a  new 
company,  by  whom  mains  have  been  laid 
down  through  the  principal  streets,  and  a 
much  lower  rate  of  charge  introduced  than 
was  before  known.  The  mode  of  charge  per 
cubic  feet,  as  estimated  by  one  among  the 
many  varieties  of  meter,  is  gradually  super- 
seding the  old  mode  of  charge  per  burner. 

There  have  been  some  suagular  projects 
lately  brought  before  public  notice,  relating  to 
gas-lighting.  One  is  White's  Water  and  Be  sin 
Gas ;  which  is  proposed  to  be  formed  by  heat- 
ing small  coal  and  fragments  of  iron  in  a  re- 
tort ;  dropping  water  on  the  burning  materials ; 
and  mixing  the  gases  thus  evolved  with  car- 
buretted  hydrogen  formed  by  decomposing 
resin  or  fat.    M.  Jeannery's  Soap-suds  Gas  was 
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devised  by  bim  as  an  economical  mode  of 
using  ibe  soap-suds  or  scouring  water  of  a 
woollen -factory  at  Mulbausen ;  tbe  sediment 
from  tbe  suds  is  sti-ained,  mixed  into  a  paste 
witb  quicksUver,  dried,  and  distilled  in  a  re- 
tort. A  Portable  Gas  apparatus  bas  been 
recently  introduced,  capable  of  maMng  gas  on 
a  smaU  scale  for  isolated  buildings,  worksbops, 
&c.  Tbe  furnace,  retort,  and  purifying  vessel 
can  all  be  comprised  witbin  a  space  of  eigbt 
or  nine  square  feet.  The  fuel  used  is  any 
kind  of  fat  or  grease  ;  and  on  this  account  it 
is  conceived  tbat  such  an  apparatus  might  be 
valuable  for  emigrants  and  other  residents  m 
{  sheep  or  ox-farming  countries.  Another 
novelty  is  Holbday's  Self-generating  Gas  lamp, 
which,  according  to  tbe  comprehensive  eulogy 
of  the  inventor,  is  '  smokeless,  portable,  safe, 
dui-able,  clean,  of  mtense  bght,  simple,  re- 
quiring no  attention  when  once  lighted ;  no 
fixings,  pipes,  or  meters,  consequent  on  the 
old  gas  plan;  nor  Uable  to  derangement ;  and 
is  appKcable  to  every  pmioose."  It  comprises 
a  cotton-wick  through  which  naphtha  flows  ; 
and  this  naphtha  becomes  converted  mto  gas 
or  vapour  before  it  reaches  tbe  burner  :  it  is  a 
sort  of  medium  between  a  spirit-lamp  and  a 
gas-lamp.  An  invention,  which  is  now  at- 
tracting much  attention  m  America,  is  Payne's 
Water-Gas  ;  this  is  a  plan  by  which  water  is 
decomposed  through  tbe  agency  of  an  electro- 
magnet ;  and  tbe  hydrogen  is  cai-bonised  by 
being  passed  tlii-ough  spirits  of  turpentine, 
whereby  it  is  converted  into  carbtu-etted  hy- 
drogen—all this  is  scientifically  possible;  but 
whether  it  is  commercially  advantageous  re- 
mains to  be  seen. 

Gas  works  have  recently  been  constructed 
in  Mexico ;  and  as  there  were  difficulties  in 
procuring  tbe  usual  sbeet-ii'on  gasometers, 
Mr.  Hancock  has  ingeniously  contrived  a  gaso- 
meter made  of  canvas  saturated  with  india- 
rubber  These  gasometers  are  cylindrical 
bags,  12  feet  diameter  by  15  feet  high,  formed 
by  two  thicknesses  of  strong  canvas  cemented 
together  by  indai-rubber  solution.  Iron  rings 
are  placed  at  inteiwals  to  keep  tbe  bags  in 
shape ;  and  the  whole  can  be  flattened  to  the 
form  of  a  circular  disc  a  few  inches  in  depth 
for  convenience  of  transport.  The  cost  of 
each  of  these  gasometers  was  about  55/. 

In  Mr.  Butter's  recent  Treatise  on  Gas- 
Lighting,  it  is  staled  that  there  are  560  pro 
prietary  gas-works  in  England  and  Wales, 
and  170  in  Scotland  and  Ireland  ;  tbat  these 
represent  a  capital  of  ten  and  a  half  millions 
steriing;  that  they  all,  taking  one  with  an- 
other pay  a  dividend  of  about  five  per  cent,  (a 
remarkable  approximation  to  that  which  railway 
companies  show  a  tendency  to  converge  to) ; 


that  the  quantity  of  gas  produced  is  about  9000 
miUions  of  cubic  feet  annually;  tbat  the  coal 
consumed  to  produce  this  gas  is  about  l,l!i5,000 
tons  ;  that  tbe  cost  of  mould  candles  to  pro- 
duce a  light  equal  to  all  this  gas  would  be 
eleven  millions  sterling ;  that  tbe  cost  of 
sperm  oil  for  the  same  pui-pose  would  be 
thirteen  millions  sterbng ;  that  the  price  at 
which  the  gas  is  sold  is  about  1,600,000/. ;  and 
tbat  tbe  number  of  persons  constantly  engaged 
in  various  ways  in  the  manufacture  and  its 
subsidiaries  is  about  20,000. 

There  is  a  constant  supply  of  new  patents 
relating  to  tbe  manufactm-e  of  gas,  to  the 
forms  of  bui-ners  for  consuming  it,  and  to  tbe 
construction  of  meters  for  measuring  its 
quantity. 

GASTRIC  JUICE.  This  term  is  apphed 
to  the  fluid,  secreted  from  the  interior  of  tbe 
stomach,  which  is  tbe  principal  agent  in  diges- 
tion. The  gastric  juice  is  a  transparent 
shghtly  viscid  liquid,  which,  when  obtained 
from  tbe  stomach  of  an  animal  while  fasting, 
possesses  neitlier  acid  nor  alkaline  reaction, 
but  bas  a  sahne  taste.  During  tbe  process  of 
digestion,  on  tbe  contraiy,  it  is  distinctly  acid. 
Gastric  juice  possesses  strong  antiseptic  pro- 
perties, suspending  putrefaction,  and  restoiing 
the  freshness  of  tbe  tain  ted  meat :  it  also  coagu- 
lates milk,  which  property  is  independent  of 
the  presence  of  any  acid.  But  the  most 
remarkable  quahty  of  the  secretion  of  the 
stomach  is  its  solvent  effect,  which  will  even 
act  on  nutritive  substances  out  of  tbe  body. 

GAUGING  is  the  method  of  detei-mmmg 
by  actual  measm-ementthe  number  of  gallons 
contained  in  any  vessel  intended  to  bold 
goods. 

Tbe  books  which  relate  to  this  subject  give 
rules  and  formulre,  according  to  the  shape  of 
tbe  vessel  to  be  gauged. 

GAUZE,  is  a  light  ti-ansparent  cloth  made 
of  fine  silken  threads.  The  texture  is  dif- 
ferent from  that  of  plain  wearing,  in  which 
the  warp,  or  longitudinal  threads,  are  always 
parallel  to  each  other.  The  essential  cha- 
racter of  gauze-weaving  is,  that  between  each 
cast  of  tbe  shuttle  a  crossing  of  tbe  warp 
thread  shall  ensue,  and  thus  tbe  weft  (which 
foi-ms  tbe  cross-threads  interlaced  by  the 
warp)  is  not  brought  into  absolute  contact 
\rith  tbe  the  cross-thread  immediately  pre- 
ceding. The  intervals  left  between  the 
inteiiacings  cause  tbat  degree  of  ti-ansparency 
which,  without  such  arrangement,  could  only 
result  from  a  looseness  of  texture,  incompa- 
tible witli  beauty  and  utility. 

GEARING,  or  GEERING,  in  macbiucry, 
is  a  terra  somewhat  indefinitely  applied  to  a 
train  of  toothed  wheels,  or  other  similar  con- 
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trivance,  for  transmitting  motion.  Couplings 
[Coupling]  may  in  some  cases  be  considered 
a  kind  of  geaiing ;  and  the  expression  '  to 
throw  machinery  into  ov  out  of  gear' is  com- 
monly applied  to  the  act  of  engaging  or  dis- 
engaging such  connections. 

GELATINE  is  the  jelly  of  animals  sepai'ate 
from  the  other  constituents  of  the  body.  It 
is  procm-ed  by  the  action  of  boiling  water  from 
bones,  tendons,  ligaments,  membranes,  and 
skin.  Glue-size  and  isintjlass  are  all  varieties 
of  gelatine.  In  France  the  gelatine  of  bones 
is  extracted  and  employed  as  a  part  of  the 
diet  in  hospitals,  with  excellent  effect. 

The  substance  sold  in  the  shops  as  animal 
gelatine  is  obtained  from  bones,  skins,  or 
inferior  isinglass.  Gelatine  has  even  been 
obtained  from  fossil  bones :  those  of  the 
mastadon.  French  gelatine  is  done  up  in  small 
thin  cakes  and  coloured  with  beet-juice, 
spinack-juice,  or  some  other  vegetable  juice. 
Very  pleasing  specimens  of  gold-printing  are 
now  effected  on  thin  and  carefully-prepared 
sheets  of  coloured  gelatine. 

GEMS;  JEWELS.  Besides  mere  pmi^o- 
ses  of  ornament,  the  hard  and  beautiful  stones 
or  ciystals  which  constitute  gems  ai'e  applied 
to  many  useful  pm-poses. 

The  apj)lication  of  Gems  in  watches  is 
noticed  elsewhere  [Jewellinct  of  Watches.] 
A  well-known  application  of  the  diamond  is  in 
cutting  glass  [Dlvmond].  Gems  are  occa- 
sionally employed  for  the  nibs  of  -pens  ;  thus, 
pens  made  of  gold,  with  small  ruhies  at  the 
nibs,  have  been  known  to  bear  constant  use 
for  many  years  mthout  any  appreciable  wear- 
ing. jMany  years  ago  Messrs.  Hawldns  and 
Mordan  ^latented  a  new  pen,  of  which  the 
barrel  was  made  of  horn  or  tortoisesheD,  and 
the  nib  of  a  small  fragment  of  diamond  or 
ruby,  imbedded  into  the  horn  by  pressture. 
From  the  high  refractive  power  of  the  diamond, 
it  is  employed  to  form  minute  and  exquisitely 
accurate  lenses  for  the  best  kinds  of  micros- 
cope ;  Mr.  Pritchard  succeeded  in  forming 
such  lenses,  after  the  professed  diamond 
makers  had  pronounced  it  to  be  impossible  ; 
and  Sir  Da^^d  Brewster  has  had  similar  lenses 
made  of  rubies  and  garnets.  In  respect  to 
the  general  operations  of  the  lapidary  or 
jewel-cutter,  they  could  hardly  be  conducted 
without  the  aid  of  diamond -dust  ;  for 
the  general  mode  of  cutting  and  shaping 
precious  stones  is  to  hold  them  against  a  veiy 
small  metallic  disc  or  wheel,  which  is  rotating 
■with  great  velocity,  and  to  moisten  the  edge  of 
this  disc  with  oil  and  diamond  dust ;  the  ex- 
ceedingly hard  particles  of  diamond  enable  the 
disc  to  cut  the  stone  or  jewel. 

The  manufacture  of  fuctilioits  or  artificial 


gems  is  a  very  curious  department  of  oi't.  Any 
one  who  glances  round  a  shop  containing  cheap 
jewellery,  will  at  once  see  that  no  inconsider- 
able portion  of  the  glittering  store  is  of  this 
nature.  Where  pence  instead  of  shillings  are 
charged — or  in  some  cases  pence  instead  of 
pounds — it  is  easy  to  see  that  such  must  be 
the  case.  The  brilliant  transpai-ency  of  the 
diamond,  the  purple  of  the  ruby,  the  blue  of 
the  sapphire,  the  green  of  the  emerald,  the 
orange  tint  of  the  hyacinth,  the  transpai-ent 
blood-red  of  the  garnet,  the  variegated  tints 
of  agate  and  poi"phyi-y,  the  dehcate  subdued 
whiteness  of  the  pearl  —  all  are  imitated. 
Most  of  these  imitative  gems  are  made  of  glass, 
called ^asie  in  this  counti-y  and  strass  in  France; 
it  is  of  this  substance  that  most  artificial 
diamonds  ai-e  formed ;  and  by  mixing  various 
metalHc  oxides  with  the  strass,  the  colours  of 
other  gems  are  imitated.  The  strass  is  not 
common  glass,  but  is  carefully  made  from 
a  mixture  of  rock-crystal,  potash,  borax,  and 
oxide  of  lead.  The  oxides  of  iron,  antimony, 
ai'senic,  manganese,  copper,  chromium,  cobalt, 
&c.,  are  employed  to  give  to  the  strass  the 
requisite  colour  for  other  gems. 

Many  artificial  gems  are  doublets,  and 
deceive  the  eye  by  a  curious  contrivance.  Two 
little  fragments  of  glass,  previously  shaped, 
are  cemented  together  with  Venice  turpentine 
and  mastich,  coloured  -with  cai-mine,  lake, 
Prussian  blue,  verdigris,  or  some  other 
pigment ;  a  humble  sort  of  imitative  gem  is 
thus  produced.  A  still  humbler  method,  and 
the  cheapest  of  aU,  consists  in  simply  placing 
a  bit  of  coloured  metal  foil  behind  the  frag- 
ment of  transparent  glass. 

The  manufacture  of  artificial  pearls  is  more 
remarkable  perhaps  than  that  of  any  other 
gem.  They  are  made  of  glass  beads,  coated 
on  the  inside  wth  a  pecuUar  substance.  A 
fine  and  narrow  glass  tube  is  held  in  a  lamp 
at  one  end,  while  the  workman  blows  tlxrough 
it  from  the  other ;  the  heated  end  is  blown 
out  into  a  globular  form :  and  the  workman 
breaks  off  the  head  thus  made  and  proceeds 
to  form  another.  So  rapidly  is  this  done,  that 
a  workman  can  make  5000  or  COCO  in  a  day. 
The  pearl-liquor,  or  Essence  d'Oricni,  is  made 
by  steeping  in  water  the  scales  of  the  blealc  or 
blay  fish ;  and  a  single  drop  is  dexterously 
blown  into  every  bead  by  means  of  a  little 
tube ;  the  bead  is  shaken,  to  equalize  the 
contact  of  the  liquid  with  the  interior  sm-face. 
Each  bead  is  then  filled  with  wax,  to  strengthen 
it,  and  a  hole  is  made  through  the  wax  to 
receive  a  string. — Artificial  pearls  are  chiefly 
made  in  Paris. 

GENE  'VA,  the  smallest  of  the  Swiss  cantons, 
except  Zug,  is  rendered  productive  by  the 
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industry  of  tlie  inhabitants :  about  one-third 
of  it  is  sown  mth  corn,  another  thiixl  is 
pasture -land,  a  much  smaller  proportion  is 
planted  with  vines,  which  yield  an  iudiflerent 
sort  of  wine  ;  the  rest  consists  of  woods, 
orchards,  and  gardens.  The  number  of  cattle 
is  small.  Manufactures  and  commercial  spe- 
culations form  the  principal  sources  of  wealth 
of  the  Genevese.  Watches  and  jewellery  are 
now  the  principal  manufactiu^es  ;  they  are  ex- 
ported to  France,  Italy,  the  Levant,  and  other 
countries. 

In  the  chief  town,  also  called  Geneva,  the 
staple  manufactures  of  the  town  are  watches, 
musical  boxes,  and  jewellery:  of  watches 
about  20,000  are  made  annually.  All  these 
manufactures  will  be  illustrated  by  specimens 
at  the  approaching  Exhibition. 

GENEVA.  This  spirituous  liquor  is  fre- 
quently confounded  with  gin.  It  is  procured 
by  the  fermentation  of  the  berries  of  the 
Junipertis  communis.  Prom  the  quantity  of 
sugar  which  they  contain  they  can  easily  be 
caused  to  ferment  and  yield  a  spirit.  Geneva 
is  a  very  powerfully  stimulating  liquor,  contain- 
ing a  large  proportion  of  alcohol  :  337,042 
gallons  of  proof  Geneva  were  imported  in 
1850. 

The  more  common  English  liquor,  gin,  for 
which  geneva  is  a  polite  but  incorrect  name,  is 
malt-spirit  flavoured  by  a  variety  of  herbs, 
fruits,  seeds,  sugar,  &c. 

GENOA.  In  the  pro-vince  of  Genoa,  in  the 
Sardinian  dominions,  the  industry  o€  the 
inhabitants  has  tm-ned  to  advantage  every 
spot  capable  of  cultivation  ;  but  the  produce 
is  not  equal  to  the  consumption.  The  chief 
products  are  wine,  chesnuts,  oil,  silk,  cotton, 
hemp,  citrons,  oranges,  lemons,  figs,  pome- 
granates, almonds,  and  other  excellent  fruits. 
Marble,  alabaster,  slate,  limestone,  asbestos, 
and  coal  are  found  :  and  a  good  deal  of  salt  is 
m-ade  along  the  coast.  Tlie  principal  occupa- 
tions, besides  those  indicated  above,  are 
trading  by  sea,  fishing,  and  manufactures  of 
jewellery,  velvet,  embroidered  cambrics  and 
muslins,  cloth,  furniture,  both  plain  and  orna- 
mental, &c. 

The  to'.vn  of  Ohiavari  is  famous  for  the 
manufacture  of  light  willow  chairs.  Borzonasca, 
a  largo  village  inland  among  the  Apennines, 
is  important  for  its  cloth  manufactures. 
Lavagnn  lias  extensive  slate  quarries.  Jlripallo, 
a  nourishing  town,  has  manufactures  of  lace 
and  oil.  But  the  chief  place  in  the  province 
is  Genoa,  the  famous  old  Itahan  city.  At 
Genoa  there  is  regular  communication  by 
steamers  with  Mai-seille,  Barcelona,  Leghorn, 
Civita  Vecchia,  &c. ;  and  Genoese  vessels 
ti'ade  to  the  Levant,  the  Black  Sea,  the  Baltic, 


to  America,  and  even  to  the  coasts  of  the 
Pacific.  The  yeaiiy  importations  amount  to 
nearly  three  millions  sterling,  the  exports  to 
somewhat  above  two  millions.  The  principal 
articles  of  export  ai-e  silk,  rice,  hemp,  oil,  and 
paper.  There  ai'e  at  Genoa  manufactories  of 
siUc  stufis  and  velvet,  woollens,  surgical  and 
optical  instruments,  jeweUeiy  and  fancy  aili- 
cles,  musical  instruments,  canvas,  cordage, 
paper,  and  cotton. 

GENTIAN.  Tliis  useful  plant  is  one  among 
many  species  of  Gentiana,  common  in  the 
mountainous  and  sub-alpme  distiicts  of  Smt- 
zerland,  Germany,  &c.  Though  the  whole 
plant  is  bitter,  yet,  as  this  property  is  most 
concentrated  in  the  root,  that  part  only  is  used 
in  medicine.  This  should  be  taken  up  in 
autumn,  and  is  best  when  the  plant  is  only 
one  year  old.  It  is  generally  cyhndiical,  often 
an  inch  tliick  at  the  summit,  but  below  rather 
branched,  of  a  dai'k  or  brown  colour  externally ; 
internally  fleshy  and  yellow.  In  commerce  it 
is  met  with  in  pieces,  cut  longitudinally,  from 
half  a  foot  to  a  foot  in  length.  The  greater 
portion  is  procm-ed  from  Germany ;  the  spe- 
cimens from  Switzerland  are  generally  thicker 
and  darker  coloured.  When  fresh  it  has 
some  smell,  which  is  almost  entu-ely  lost  by 
drying.  The  taste  is  at  fii'st  somewhat  sweet, 
then  pm-ely  and  sti-ongly  bitter.  Yellow 
Gentian-Eoot  is  often  confounded  with  the 
roots  of  other  species  of  this  genus.  Gentian- 
Eoot  is  a  pm-e  and  excellent  bitter  tonic :  it 
yields  its  properties  to  water,  pai'ticularly  when 
warm,  to  alcohol,  and  to  T\-ine. 

GEOLOGICAL  STEATA.  Geology  as  a 
science  is  beyond  the  scope  of  the  present 
work ;  but  the  connection  between  geology 
and  manufactures  is  illustrated  in  such  articles 
as  Alum  ;  Coal  ;  Copper  ;  Granite  ;  Irox  ; 
Mining;  Slate;  &c. 

GEOEGIA.  The  chief  vegetable  produc- 
tions of  this  little-]vuo\\'n  province  of  the 
Eussian  dominions  are  grapes,  cotton,  madder, 
rice  and  saftron.  There  is  every  reason  to 
believe  that  great  mineral  wealth  is  concealed 
in  the  mountains,  but  liitherto  nothing  of  any 
importance  has  been  discovered.  The  present 
commerce  of  those  countries  by  the  Caspian 
Sea  is  carried  on  from  the  ports  of  Derbend, 
Baku,  Shamakhi,  and  Lencorau,  io  Persia, 
and. to  Astrakan.  The  overland  ti-ade  is  with 
Russia  and  Persia,  as  well  as  with  Asiatic 
Turkey.  The  commerce  by  the  Black  Sea  is 
carried  on  from  the  mouth  of  the  Eion  with 
Odessa  and  other  Eussian  ports,  as  well  as 
•nith  Constantinople;  and  there  is  a  small 
traffic  with  the  highlanders  of  tlio  Cauca- 
sus. 

GEOEGIA  is  also  tlie  name  of  one  of  the 
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United  States.  The  cotton  grown  in  a  number 
of  islands  otf  the  coast,  knora  by  the  name 
of  Sea-Island  Cotton,  fetches  a  higher  price 
in  the  market  than  any  other.  In  the 
southern  districts  of  Georgia  the  temperatiu-e 
is  suitable  to  the  sugai'-cane,  orange,  ohve,  fig, 
pomegranate,  &c.  The  chief  products  are 
cotton  and  rice,  of  which  lai-ge  quantities  are 
exported,  but  tobacco,  as  well  as  Indian  corn, 
wheat,  and  other  kinds  of  grain  are  also  grown. 
The  hilly  region  resembles,  in  climate  as  well 
as  in  products,  the  countries  of  Middle  Em'ope, 
and  much  of  it  is  covered  with  pines,  and 
some  of  it  with  oak,  hickory,  cedar,  and  other 
trees.  Iron  and  copper  occm-  in  several  places 
in  the  hilly  country,  and  the  ore  is  said  to  be 
rich.  Gold  is  found  in  the  northern  part  of 
the  state  in  considerable  quantity.  A  few 
other  industrial  statistics  of  Georgia  will  be 
found  under  United  States. 

GEEMANY.  This  large  and  Important 
country,  including  the  states  which  form  the 
ZoLLVEEEiN  or  German  Customs  Union,  wiU 
occupy  an  important  position  at  the  Exhibi- 
tion of  the  Industry  of  all  Nations.  In  addi- 
tion to  the  brief  details  given  under  the  heads 
of  the  component  countries,  [Baden  ;  Peus- 
siA;  Saxony,  &c.],  we  wiU  give  the  foUomng 
abstract,  relating  chiefly  to  the  arrangements 
for  the  Exhibition. 

To  carry  out  the  intentions  of  the  English 
commissioners  it  became  necessary  to  esta- 
blish special  commissions  in  Berhn  and  the 
leading  points  of  the  Prussian  monarchy — in 
Munich,  Stutgardt,  Dresden,  Brimswick, 
Wiesbaden,  and  Frankfort,  in  order  to  digest 
and  arrange  the  applications  for  space  in  the 
Crystal  Palace.  The  results  of  the  collective 
labours  of  these  several  commissions  have 
been  transmitted  to  Berlin,  to  be  from  thence 
forwarded  to  London.  By  these  it  appears 
that  there  have  been  1,572  applications  from 
the  artistic  and  industrial  producers  within  the 
Customs  Union.  Of  this  number  455  belong 
to  the  eastern,  and  430  to  the  western  pro- 
vinces of  the  Prussian  monarchy  ;  197  to  the 
southern  states,  Bavaria,  Wurtemberg,  and 
Baden  ;  33!)  to  the  central  German  States, 
Saxony,  Brunswick,  the  Anhalt,  and  Thurin- 
gian  territories;  and  151  to  the  states  of 
western  Germany,  viz.,  the  two  Hesses, 
Frankfort,  Luxemburg,  Nassau,  Birkenfield, 
and  the  principality  of  Lippe. 

In  a  long  and  valuable  report  which  the 
Prussian  commission  has  issued  a  review  is 
taken  of  the  industrial  resources  of  Germany, 
and  of  the  power  which  she  possesses  to 
occupy  a  distinguished  place  in  any  Exhibition 
of  produce  and  manufactures.  Germany  is 
the  great  store-house  for  zinc;  in  1849  she 


produced  452,546  cwts.  In  the  Ehenish  pro- 
vinces more  than  1,800,000  cwts.  of  iron  were 
made  in  that  year-.  Anhalt,  WestphaUa,  and 
the  Ehenish  pro%'inces  can  produce  specimens 
of  lead  and  antimony;  Prussia  and  Saxony 
can  contribute  copper;  cobalt  and  smalt  are 
found  and  abundantly  used  in  Bavaria  ;  coal 
is  found  in  various  parts  of  the  ZoUverein  ; 
salt  is  abundant;  aluminous  clays,  pottery 
clays,  building  stones — ^in  short  almost  every 
kind  of  mineral  produce  useful  in  the  arts  is 
to  be  met  with  in  one  or  other  of  the  German 
states  ;  and  the  Prussian  Commissioners  have 
striven  so  far  as  lay  within  their  authority,  to 
have  all  these  varieties  represented  at  the 
Great  Exhibition.  The  same  may  be  said  of 
vegetable  and  animal  produce  used  in  the  arts. 
In  the  section  of  manufactures  Germany  is  in 
a  condition  to  produce  a  most  varied  assem- 
blage, if  her  manufacturers  put  forth  their 
best  powers  ;  while  in  machinery  and  in  the 
fine  arts,  there  is  no  reason  why  she  should 
not  equally  maintain  a  high  reputation. 

As  an  example  of  the  admirable  way  in 
which  a  systematic  arrangement  enables  the 
ZoUverein  to  contribute  from  each  state  what 
it  can  best  contribute,  we  may  take  the  depart- 
ment of  Drugs,  Perfumery,  Dyeing  and  Tanning 
materials  and  Printing  materials.  Here  we 
find  that  balsams  and  mountain  herbs  -will  be 
exhibited  from  Hirschberg.  Perfumes  by 
Farina  (the  elder  and  younger  of  Cologne), 
by  other  houses  in  that  city,  and  in  Dusseldorf. 
Specimens  of  woad — an  article  which  was 
once  of  great  commercial  importance — will  be 
sent  from  Erfurt,  where  the  last  remnant  of 
its  cultivation  has  been  still  preserved.  Madder 
and  madder  dyes  will  be  sent  from  Mul- 
hausen  ;  indigo  carmine  from  Cologne  ; 
printing  ink  from  Markttift  (in  Lower  Fran- 
conia),  and  from  Mayence  ;  ink  for  copper- 
plate printing  from  Frankfort- on-the-Maine  ; 
extract  of  gall-nuts  from  Eatisbon ;  alkaloid 
and  Peruvian  bark  from  Ehenish  Hesscn ; 
printing  colours  from  Leipsic  ;  aquarell, 
Indian  ink,  and  paints  from  Saalfeld,  in 
Meiningen. 

In  respect  to  textile  materials,  fleeces  \rill 
be  sent  from  Limmenau,  Dombran,  Zwerbrodt, 
Hennersdorf,  and.  Oberberg,  all  in  Silesia; 
from  several  places  in  the  Grand  Dulcedom 
Posen,  Prussia  proper,  Brandenberg,  and 
Snxony.  Eaw  silk  Avill  be  exhibited  from 
Beriin  and  the  Grand  Dukedom  Posen. 
Bristles  of  peculiarly  good  quality  wiU  bo  sent 
from  Alach,  in  the  neighbourhood  of  Erfurt. 
And  so  likewise  in  respect  to  tanned  leather. 
Hides  will  be  sent  from  Neckarsteinach  (ex- 
hibitmg  a  novel  and  peculiar  process  of 
tanpjjig);  from  St.  With,  Muhlhoku,  Trier, 
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Bingen,  and  Mayence.  The  eastern  provinces, 
Berlin,  Magdebm'g,  Stettin,  Weissenfels, 
Miihlhauseu,  and  Gera,  ■will  send  samples. 
Lacquered  leather,  skins,  &c.,  will  be  sent  from 
Palgorsheim  in  Bavaria,  Bingen,  Offenbach, 
Franlcfui't,  Worms,  and  Mekenheim.  Sheep 
skins  and  morocco  leather  will  be  sent  from 
Waldin,  on  the  Lahr,  in  Baden;  parchment 
and  drumsldns  from  Erfurt;  instrument 
leather  from  Altenburg  ;  saddlery,  harness, 
Eussian  and  strop-leather  will  be  forwarded 
from  Trier,  Barmen,  and  the  Marches.  String- 
gut  will  be  sent  from  Tilsit  and  Briiel ;  animal 
glue  from  Cologne,  Miihlhausen,  and  Sti-al- 
sund ;  grainy  and  fine-ground  animal  charcoal 
from  Tilsit ;  carmine,  and  other  animal  dye- 
stuffs,  from  Elberfeld,  Berlin,  Liegnitz,  and 
Schweinfurt. 

Nearly  all  the  other  departments  are  equally 
rich  in  examples. 

The  shipping  trade  between  Great  Britain 
on  the  one  hand,  and  the  entire  of  Germany 
on  the  other  (including  both  Austria  and  Prus- 
sia) exhibited  the  following  results  in  1850. — 
The  vessels  which  entered  British  ports  were 
3,147,  of  464,770  tons;  while  those  which  left 
British  ports  were  2914,  of  405,218  tons. 

GERMINATION  is  the  first  growth  of  a 
seed,  the  act  by  which  it  exchanges  the  con- 
dition of  an  embryo  for  that  of  a  young  plant. 
Attempts  have  been  made  to  expedite  the  pro- 
cess of  germination  by  steeping  seeds  in  a 
weak  solution  of  chlorine,  but  no  practical 
advantage  has  been  derived  from  the  experi- 
ment. A  more  effectual  plan  has  been  found 
for  hard-shelled  seeds,  such  as  those  of  the 
Acacia,  namely,  boiling  the  seeds  for  a  j)eriod 
between  one  and  five  minutes. 

GEES.  In  this  department  of  France, 
wheat,  maize,  peas,  beans,  oats,  and  rye  are 
grown  in  quantity  more  than  sufficient  for  the 
consumption.  Marble,  building-stone,  plaster- 
of-Paris,  marl,  potters'  clay,  and  a  fusible  spar 
used  in  glass  and  china  works  are  found. 
Some  mineral  springs,  but  no  metals,  are 
found  in  the  department.  Of  manufactui-ing 
industry  there  is  little.  Coarse  woollens, 
bricks,  glass,  pottery,  and  other  articles  of 
common  necessity  are  made  for  home  use. 
The  quantity  of  leather  tanned  is  in  excess  of 
the  consumption,  and  some  of  it  is  exported. 
The  other  exports  are  brandy,  wine,  com, 
flour,  wool,  poultry,  and  cattle.  The  quantity 
of  wine  produced  in  this  department  yearly  is 
about  25  miUions  of  gallons,  about  one-fourth 
of  which  is  used  for  home  consumption,  and 
the  greater  part  of  the  remainder  is  distilled 
into  brandy,  known  by  the  name  of  Armagnac, 
from  the  former  name  of  the  district.  In 
quantity  of  alcohol,  the  Armagnac  brandies 


bear  to  the  Cognac  the  ratio  of  about  8  to  9" 
Until  lately,  all  brandies  paid  in  France  the 
same  duty,  whence  came  the  general  preference 
for  Cognac,  as  it  contained  a  greater  quantity 
of  alcohol.  But  for  mildness  and  delicacy  of 
flavour,  and  for  a  pecuharly  agreeable  aroma, 
both  of  which  qualities  improve  with  age, 
the  Annagnac  is  a  very  superior  spirit ;  and  it 
has  this  advantage  over  Cognac,  that  it  comes 
from  the  still  at  a  strength  ready  for  con- 
sumption, whereas  Cognac  reqmres  reduction 
of  strength,  which  process,  it  need  not  be  said, 
endangers,  and  may  mai",  the  peculiar  excel- 
lencies of  that  spirit.  The  best  quahties  of 
Armagnac  are  distilled  fi'om  two  varieties  of 
white  grape,  called  piquepoul  and  clairct,  in  the 
cantons  of  Montreal,  Eauze,  Cazaubon,  Man- 
ciet,  and  Nogaro. 

GHEE,  is  a  species  of  butter  used  by  the 
natives  of  India.  The  milk,  when  first  taken 
from  the  animal,  is  boiled  in  earthen  pots  for 
an  hour  or  two ;  it  is  then  allowed  to  cool, 
and  a  little  cm-died  milk,  called  Tyre,  is  added 
to  promote  its  coagulation.  By  the  next 
morning  the  whole  mass  has  been  converted 
into  tyre,  or  coagulated  acid  milk.  This  milk, 
well  chm'ned  and  boiled  with  water,  produces 
the  ghee,  which  is  rather  distasteful  to  Euro- 
peans. 

GHENT,  the  capital  of  East  Flanders,  in 
Belgium,  was  formerly  one  of  the  most  famous 
manufacturing  and  commercial  cities  in  Eu- 
rope. By  the  prosperity  consequent  on  its 
manufactming  industiy,  tlie  city  increased  so 
rapidly,  that  towai-ds  the  end  of  the  thirteenth 
century  it  exceeded  Paris  in  extent  and  popu- 
lation. At  the  beginning  of  the  fifteenth  cen- 
tm-y,  the  number  of  its  citizens  employed  in 
the  manufacture  of  woollens  is  said  to  have 
amounted  to  40,000.  Ghent  afterwards  sank 
in  commercial  importance ;  but  it  has  never- 
theless continued  to  be  a  place  of  consider- 
able note. 

About  19,000  persons  ai-e  employed  in  spin- 
ning, weaving,  bleaching,  and  printing  cotton. 
Sugai-  refining  is  carried  on  to  a  large  extent 
in  several  establishments.  Among  the  various 
other  manufactm-es  ai-e  those  of  lace,  silk- 
weaving,  salt-refining,  paper  making,  woollen 
cloths,  tanning,  bleaching,  soap-boUing,  and 
pin-m  along. 

GIBBONS,  GEINLING.  At  a  time  when 
the  beautiful  art  of  earring  is  undei-going  such 
a  judicious  revival,  and  is  about  being  applied 
so  largely  to  decorative  pui-poses,  it  is  right 
to  pay  a  tribute  of  admiration  to  Grinhng 
Gibbons,  whose  taste  produced  such  exquisite 
specimens  of  the  ai't  nearly  two  centuries  ago. 
Having  been  recommended  by  Evelyn  to 
Charles  II.,  he  was  employed  by  that  monarch 
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on  the  ornamental  carving  of  tlie  chapel  at 
Windsor;  he  produced  such  emblematical 
objects  as  doves,  pelicans,  palm-branches,  &c. 
For  the  choir  of  St.  Paul's  he  carved  much  of 
the  foliage  and  festoons  belonging  to  the  stall 
work,  and  those  in  lime-tree  which  decorate 
the  side  aisles  of  the  chou\  Much  of  his 
choicest  work  is  at  Chatsworth :  mere  orna- 
ment, indeed,  such  as  fohage,  flowers,  fea- 
thers, &c. ;  but  finished  with  such  exceeding 
delicacy  and  truth,  that  the  workmanship  not 
only  confers  value  on  the  material,  but  also 
on  the  subject.  Occasionally  he  exerted  his 
skill  on  subjects  altogether  trivial  in  them- 
selves, and  merely  curiosities  in  ai't ;  such  as 
feathers  and  pens,  that  might  be  mistaken  for 
real  ones.  He  presented  to  the  Duke  of 
Devonshire,  on  completing  his  labours  at 
Chatsworth,  a  point-lace  cravat,  wrought  up 
in  wood.  At  Southwick,  in  Hants,  he  carved 
the  embelUshments  of  an  entire  gallery;  and 
also  those  of  a  room  at  Petworth,  which  has 
generally  been  deemed  one  of  bis  chief  per- 
formances.   Gibbons  died  in  1721. 

GIBRALTAR.  This  celebrated  rock-for- 
tress is  so  much  more  important  in  a  militaiy 
than  an  industrial  point  of  view,  that  we  need 
say  little  of  it  in  this  place.  The  natural  pro- 
ductions are  wild  rabbits,  woodcocks,  teal,  and 
pai-tridges.  The  trade  of  Gibraltar  is  not  large. 
The  British  produce  exported  thither  in  1849 
amounted  to  53-3,481^.  The  prmcipal  imports 
tlience  to  Great  Britain  in  the  same  year  con- 
sisted of  bark  for  tanning,  gum  Arabic,  raw 
silk,  and  brandy.  Mail  steamers  call  at  Gib- 
raltar three  times  a  month,  from  Southamp- 
ton ;  these  steamers  keep  up  a  communication 
between  Gibraltar  and  Vigo,  Oporto,  Cadiz, 
Malta,  Alexandria,  and  Constantinople.  In 
fact,  Gibraltar  is  a  kind  of  half-way  station  on 
the  overland  route. 

GILDING.    In  the  gilding  of  articles  of 
metal,  pure  gold  is  first  combined  or  amalga- 
mated with  quicksilver,  by  boiling  the  gold  in 
five  or  six  times  its  weight  of  quicksilver.  The 
boiling  mixture  is  poured  into  cold  water,  by 
which  it  loses  a  great  deal  of  its  fluidity  ;  and 
it  is  then  squeezed  through  chamois  leather. 
The  amalgam  has  now  the  consistence  of  a 
stiff  clay,  has  a  greasy  and  gritty  feel,  and  is 
m  the  most  convenient  state  for  being  weighed 
out  into  portions  reqiusite  for  each  respective 
'  quantity  of  work.    The  main  object  of  brin^- 
i  ing  the  amalgam  to  this  consistence  and  these 
1  proportions  is  to  have  it  in  a  form  convenient 
i  for  division  and  apportionment,  as  well  as  for 
•  the  sake  of  having  a  uniform  standard  by 
'  which  to  ascertain  the  quantity  and  value  of 
I  the  gold  employed. 

On  the  application,  however,  of  this  amal- 


gam to  the  surfaces  of  metal,  it  is  found 
that,  as  there  is  no  chemical  affinity  between 
the  substances  thus  brought  into  contact,  the 
direct  union  of  them  is  impossible.  Nor  can 
it  be  effected  by  allowing  them  to  remain  in 
contact  for  any  length  of  time.  The  interven- 
tion of  a  solution  of  nitrate  of  mercury  is 
therefore  used.  The  solution  is,  by  the  ope- 
ratives, termed  '  quick-water.'  When  a  piece 
of  copper  or  brass  is  immersed  in  or  brought 
in  contact  with  this  solution,  its  surface  is  im- 
mediately converted  into  an  amalgam.  To  this 
amalgamated  surface  mercury  and  gold  amal- 
gam closely  adheres,  by  means  of  the  mole- 
cular attraction  of  the  particles  of  the  fluid 
metals  for  each  other. 

The  manner  in  which  this  agent  is  applied 
in  practice  varies  according  to  the  description 
of  articles  to  be  gilt.  If  they  ai-e  small, 
strong,  and  to  be  gilt  aU  over,  as  copper 
buttons,  buckles,  and  rings,  a  quantity  of 
them,  three  or  four  pounds  in  weight,  is  put 
into  a  deep  glazed  earthen  pan,  or  'jowl;' 
to  these  are  added  about  three  or  four 
tea-spoonfuls  of  the  '  quick-water,'  together 
with  the  requisite  portion  of  amalgam.  The 
whole  is  then  thoroughly  stirred  with  a  brush 
or  stick,  till  the  amalgam  entirely  covers  the 
surface  of  every  article.  When  they  are  com- 
pletely covered,  they  are  by  some  gilders 
rinsed  in  cold  water  and  dried  by  shaking  in 
a  bag  of  warm  sawdust ;  while  by  others  this 
part  of  the  process  is  postponed  to  a  later 
period  of  the  operation,  and  they  are  put  in 
their  wet  state,  with  the  generated  nitrate  of 
copper  still  hanging  about  them,  into  the 
cage. 

The  '  gilding-cage'  is  made  in  a  cylindrical 
form,  and  is  generally  about  18  inches  in 
length  by  9  or  10  in  diameter.  It  is  formed 
of  coarse  iron-wire  gauze,  supported  by  an 
external  framework  of  iron,  and  furnished 
with  a  solid  iron  door  at  one  extremity.  It  is 
provided  with  an  axle,  wliich  extends  to  a 
length  of  about  three  feet  from  the  end  at 
which  the  door  is  placed,  and  is  then  termi- 
nated by  a  winch,  and  to  a  distance  of  five  or 
six  inches  in  the  opposite  direction.  The 
articles  under  process  of  gilding  are  placed  in 
this  cage,  and  the  door  of  it  securely  fastened; 
it  is  then  suspended  by  its  axle  on  two  sup- 
ports in  an  iron  cylinder.  The  cyhnder  being 
previously  heated  by  a  coal  fire  beneath  it,  to 
sucli  a  degree  as  to  be  red-hot  over  a  large 
proportion  of  its  inferior  sm-face,  the  cage  is 
mtroduced,  and  the  doors  of  the  cylinder 
closed.  The  heated  air  contained  within  the 
cylinder  soon  raises  tlio  temperature  of  the 
substances  immersed  in  it,  and,  as  the  cage  is 
kept  continually  revolving,  thay  have  all  an 
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equable  sliai'e  of  heat,  and  allow  of  a  nearly 
equal  evaporation  of  the  mercury  from  all 
their  surfaces.  The  hinder  part  of  the  cylinder 
is  connected  with  a  chamber  and  flue  so  con- 
structed as  to  cai-ry  off  the  deleterious  fumes 
of  the  mercmy. 

After  the  cage,  with  its  contents,  has  been 
in  the  cyhndei  for  a  length  of  time,  varying, 
according  to  the  temperature  at  which  it  has 
been  kept,  from  five  minutes  to  a  quarter  of 
an  hour,  the  mercury  will  be  found  to  have 
entu-ely  evaporated  from  the  gilt  surfaces. 
Another  application  of  '  quick-water,'  and 
another  heating  in  the  cage,  ai-e  sometimes 
necessary  to  bring  the  surface  to  a  proper 
state.  The  gilt  articles  are  then  '  heightened,' 
which  is  done  by  continuing  to  revolve  them 
at  the  same  high  temperature  withm  the 
cylinder,  occasionally  taking  out  the  cage  and 
shakmg  them  together,  that  they  may  all  have 
an  equal  share  of  the  heat.  The  end  in- 
tended to  be  effected  is  a  partial  oxidation  of 
the  surface  of  the  gold.  This  pai-tial  oxida- 
tion occasions  a  shght  difference  of  colour, 
which  is  perceptible  by  an  experienced  eye, 
and  confers  on  the  gold  a  degree  of  that  orange 
colour  which  is  so  generally  admked  in  golden 
and  gilt  articles. 

Buttons  and  articles  of  a  similar  description 
are  often  gilt  only  on  their  tops,  or  on  some 
other  portion  of  their  surfaces,  while  the  re- 
mainder is  left  uncovered  with  gold,  and  of 
the  native  colour  of  the  metal  of  which  they 
are  manufactured.  This  is  accomphshed  by 
brushing  them  over  the  part  to  be  gilt  with  a 
hard  brush  wetted  with  'quick-water,'  or  by 
rubbing  it  mth  a  piece  of  chamois  leather 
similarly  moistened.  They  are  afterwards 
briskly  rubbed  with  a  dry  brush.  They  are 
then  put  into  the  <  gilding-cap,'  which  is  a 
white  felt  hat  of  a  pecuhar  sort  and  shape. 
Tlie  amalgam  is  put  into  the  gilding-cap  along 
with  them.  The  whole  is  then  well  shaken 
together  for  a  few  minutes,  when  the  amalgam 
Avill  be  perceived  clinging  to  the  amalgamated 
parts  of  the  goods,  but  leaving  the  remainder 
in  their  original  state.  They  are  then  put 
into  the  cage,  the  mercury  is  evaporated,  and 
they  are  afterwards  heightened  in  the  manner 
already  described. 

For  larger  goods,  and  where  considerable 
portions  of  hidden  siu-face  ai-e  not  rcquh-ed  to 
be  gUt,  there  ai-e  two  modes  of  preventing  the 
amalgam  from  adhering  to  those  parts.  One 
is  to  lacquer  those  parts,  and,  after  the  spirit 
of  mno  is  thoroughly  evaporated,  to  immerse 
them  in  the  quick- water,  and  aficnvnrds  apply 
tlie  amalgam.  The  other  mode  of  applying 
the  gold  is  to  distribute  the  quiok-watcr  over 
the  parts  requiring  it  by  a  small  brush  or 


camel's  hair  pencil,  and  these  then  have  the 
amalgam  applied  as  before.  If,  as  is  some- 
times the  case,  the  goods  are  to  be  entirely 
covered,  they  are  immersed  at  once  in  the 
quick-water.  If  the  articles  are  of  a  kind  which 
would  be  injured  by  revolving  in  the  cage,  the 
heating  is  effected  by  other  means.  Gilt 
articles  ai'e  afterwards  coloured  to  a  deeper 
orange  tint  by  the  apphcation  of  several  clie- 
mical  mixtm-es  aided  by  heat. 

Most  gUt  articles  are  bm-nished  by  a  stone 
bm-nisher,  foinned  of  a  pohshed  piece  of  black 
haematite.  This  is  fixed  into  a  proper  handle. 
Small  articles,  as  buttons,  &c.,  are  placed  in  a 
lathe,  and  the  stone  apphed  to  them  as  they 
revolve  ;  and  those  that  do  not  admit  of  this 
are  burnished  by  hand  on  a  table  or  bench. 

Steel  and  iron  are  gilt  by  being  immersed 
in  a  mixture  of  the  nitro-mmiate  of  gold  with 
sulphmic  ether  or  alcohol.  By  combiuuig 
these  hquids  together,  an  alcoholic  solution  of 
gold  is  formed,  from  which  the  metal  is  pre- 
cipitated by  the  iron  or  steel. 

Ivoiy  may  be  gilt  by  immei-sing  it  first  in  a 
solution  of  sulphate  of  iron,  and  afterwards  in 
one  of  nitro-mm-iate  of  gold. 

The  edges  of  the  leaves  of  books  are  gilt  by 
applying  to  them,  when  squeezed  in  a  press, 
a  composition  of  four  pai-ts  Annenian  bole 
and  one  pai-t  sugar-candy,  ground  together 
with  the  white  of  eggs.  Gold  leaf  is  then  laid 
on,  and  is  afterwards  bm-nished  by  rubbing 
with  a  polished  piece  of  agate. 

The  gilding  of  porcelain  is  accomphshed  by 
the  apphcation  of  gold-leaf  during  the  process 
of  its  manufactm-e,  which  is  fixed  by  that  in- 
tense heat  which  confers  on  this  substance  its 
enamel  or  glaze,  and  is  aftenvards  bm-nished 
by  a  stone  as  above  described. 

Cai-ved  wood  or  wood-mouldings  are  gilt 
by  laying  on  a  foundation  of  whiting  and  size, 
and  a  further  series  of  layers  of  gold-size,  to 
which  leaf-gold  is  made  to  adhere  by  wetting 
the  surface  underneath  it :  this  is  '  burnish- 
gilding."  In  '  oil-gilding,'  the  gold  is  made 
to  adliere  by  using  oil-gold-size,  instead  of 
burnish-gold-size  wetted  with  water.  Tbe 
former  kind  of  gilding  admits  of  being  bur- 
nished with  a  smooth  piece  of  agate,  but  not 
the  latter. 

Glass  may  be  gilt  by  applymg  leaf-gold  to 
the  glass  when  wetted  with  a  solution  of 

isinglass.  ,  .  ,  • 

For  tlie  process  of  Electro-Plating,  which  is 
now  much  employed  as  a  substitute  for  metal- 
gilding,  see  Ei.RCTno-METAixuRGY. 

GIN,  or  GYN,  a  machine  employed  instead 
of  a  crane,  chiefly  by  artillerymen,  for  the 
purpose  of  raising  guns,  howitzers,  &c.  on 
their  caiTiages.    It  consists  of  three  round 
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poles,  placed  up  in  a  pyramidal  form,  within 
which  a  windlass  and  tackle  afford  the  means 
of  raising  weights.  A  similar  contrivance  is  often 
used  in  the  coarser  kinds  of  Engineering. 

Gin  is  also  the  name  of  a  machine  em- 
ployed in  the  United  States  for  cleaning 
cotton;  in  which  a  number  of  re  vohing  spikes 
disentangle  the  cotton  fibres. 

GINGER.  This  useful  condiment  is  the 
rootstock  of  a  plant  which  grows  extensively 
in  the  East  and  West  Indies,  and  other  hot 
countries ;  it  is  one  among  many  species  of 
the  genus  Zingihera.  The  ginger-plant  is 
propagated  either  by  seeds  or  by  cuttings  of 
the  root.  When  the  cuttings  are  planted  out 
in  spring,  which  is  the  mode  generally  pm-- 
sued  in  its  cultivation,  in  the  course  of  three 
or  fom-  months  the  rootstocks  have  a  mild 
aromatic  flaroiu-;  and  it  is  in  this  state  they 
are  used  for  the  preparation  of  what  is  called 
preserved  (finger.  At  the  end  of  the  same 
yeai-,^  or  the  beginning  of  the  next,  they  are 
considered  fit  to  yield  the  gingei-  of  commerce. 
The  rootstocks  are  then  prepared  in  two 
ways:  either  by  scalding  them  in  boiling 
water,  and  drying  them  with  artificial  heat ; 
or  by  peeling,  and  drymg  them  in  sunshine. 
The  former  method  produces  the  black  ginger 
of  commerce,  and  the  latter  the  ivhite  ginger. 

About  14,000  cwts.  of  Ginger  were  imported 
in  1848. 

GINSENG,  is  a  root  found  in  China,  to 
which  extraordinary  properties  have  been 
ascribed.  It  is  not  only  considered  a  univer- 
sal remedy  for  all  maladies,  but  is  spoken  of 
in  the  highest  terms  as  a  specific  in  particular 
circumstances.  Em-opean  botanists  have, 
however,  some  doubts  concerning  the  identi- 
fication of  the  plant. 

GIRONDE,  the  largest  department  of 
France,  is  rendered  remarkable,  in  an  agri- 
cultural point  of  view,  by  the  district  called 
the  Landes.  These  landes  are  sandy  heaths, 
of  which  only  a  small  part  has  been  brought 
into  cultivation,  and  which  occupy  nearly  half 
of  the  department,  extending  from  the  sea  to 
the  valley  of  the  Garonne.  The  sands  of  the 
downs  along  the  sea-shore,  driven  inland  by 
the  winds,  gradually  overspread  a  considerable 
tract  of  coimtry,  encroaching  yearly  from  70 
to  80  feet  along  the  whole  extent  of  the  coast. 
The  mcreasing  devastation  has  however  been 
checked  by  planting  broom  and  other  shrubs, 
hy  means  of  wliich  the  sand  has  in  most  parts 
become  fixed. 

The  department  produces  wheat,  rye,  maize, 
and  millet.  The  rye  and  millet  are  raised  in 
such  parts  of  the  Landes  as  have  hy  dint  of 
manm'e  been  brought  into  cultivation.  Ex- 
cellent fruits  and  a  large  quantity  of  hemp 


are  grown.  But  the  staple  produce  of  the 
department  is  wine,  of  which  40  to  50  milUons 
of  gallons  are  produced  annually.  The  finest 
clarets  are  from  this  part  of  France,  as  the 
growths  of  Lafitte,  Latour,  Chateau-Margaux, 
(these  are  in  the  Medoc  district,  on  the  left  of 
the  Garonne  and  Gironde,  between  Bordeaux 
and  the  sea)  Haut-Brion,  Sauterne,  Bai-sac, 
and  the  Vins  de  Grave.  The  extensive  woods 
which  sku-t  the  sea-coast^  or  pervade  the 
Landes,  consist  chiefly  of  the  pine  (Pintisma- 
ritima),  from  which  tiu-pentine,  pitch,  and 
charcoal  ai-e  procured,  as  well  as  timber  for 
building  and  masts  for  vessels.  The  cork- 
tree is  abundant.  The  inhabitants  of  the 
Landes  make  charcoal,  or  tend  the  numerous 
floclis,  which  obtain  scanty  food  amid  these 
sandy  mlds.  The  chief  manufactures  of  the 
department  are  calico,  muslin,  soap,  chemical 
products,  pottery,  paper,  vinegar,  brandy, 
sugar,  beer,  leather,  glass,  &c.  Sliip -building 
is  extensively  canied  on  in  Bordeaux.  There 
are  several  tobacco  factories,  dyehouses,  rope- 
walks  ;  and  a  great  deal  of  salt  is  made  along 
the  coast.  The  department  contains  upwards 
of  1,600  wind-mills  and  water-mills,  about  50 
iron-foundries,  and  350  to  400  factories  of 
different  kinds. 

The  most  important  commercial  town  is 
BoEDEAUx.  Next  to  this  is  Blaye,  which  has 
linen  and  woollen  factories,  glass-works,  pot- 
teries, ship-building  yards,  and  a  considerable 
commerce  in  wines,  brandies,  spirits,  oil,  soap, 
fruits,  ship-timber,  staves,  &c.  Vessels  put 
into  the  port  of  Blaye  to  complete  their  car- 
goes, and  to  supply  themselves  with  provi- 
sions. St.  Vivien  has  a  great  trade  in  salt, 
of  which  6,000,000  bushels  are  annually  pro  - 
duced from  the  neighbouring  salt-works.  At 
Libourne  the  manufactures  are  of  cotton  yarn, 
iron,  leather,  ropes,  and  nails  ;  ship-buikUng 
is  also  carried  on.  The  trade  is  in  wine  and 
brandy,  oak  staves,  iron,  coal,  and  salt.  Cas- 
Hllon  has  cotton  factories,  tan  yards,  rope 
yaixls,  and  cooperages,  and  nails  are  manufac- 
tured to  a  considerable  extent. 

GLAMORGANSHIRE.  This  is  the  most 
commercial  and  manufacturing  county  in 
Wales.  It  has  all  the  elements  of  increasing 
greatness.  Its  canals,  its  railways,  its  mines,  its 
manufactures,  its  shipping,  are  all  important. 
The  chief  rivers,  such  as  the  Taff,  the  Daw, 
the  Ogmore,  the  Avon,  the  Neath,  the  Tawe, 
the  Loughor,  and  the  Cynon,  are  nil  made  tlie 
media  of  bringing  mining  produce  to  the  sea, 
or  have  been  so  until  canals  and  railways  woro 
made.  The  Cardiff  Canal  extends  from  Mi^r- 
thyr  Tydvil  to  a  point  a  mile  and  a  half  below 
Cardiff;  about  25  miles.  The  Aberdare  Canal 
runs  from  the  Cardiff  Canal  to  near  Aberdare ; 
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about  Gi  miles.  The  Neath  Canal  makes  a 
short  cut  between  two  points  on  the  Neath 
Kiver;  about  14  miles  long.  The  Swansea 
Canal  extends  from  Swansea  Harbour  into 
Brecknockshire  ;  about  17  miles.  The  Pen- 
clawd  Canal  has  a  short  com-se  of  4  miles 
into  the  sestuary  of  the  Burry.  There  are 
many  railways  for  conveying  minerals,  among 
-which  are  the  Duffiyn,  Llyn\'i,  and  Porth 
Cawl ;  the  Bridgend ;  the  Aberdulais ;  the 
Oystermouth;  and  the  Aberavon  railways. 
The  Taf  Vale  Railway  is  both  for  passengers 
and  goods  ;  and  so  is  the  South  Wales  Eail- 
way,  which  now  traverses  the  county  from  east 
to  west. 

The  coal-measm-es  occupy  all  the  northern 
part  of  the  county.  The  miner  finds  coal 
without  any  considerable  descent;  for  the 
whole  county  is  intersected  with  deep  valleys 
in  a  north  and  south  direction ;  and  the  miner, 
taking  advantage  of  this,  drives  levels  into  the 
adjacent  hills  and  obtains  ironstone  and  coal. 
There  are  however  many  mines  in  valleys  and 
low  places.  The  coal  which  occm-s  in  the 
county  is  of  very  varied  quality  and  applicable 
to  many  different  purposes.  Ironstone  is 
found  in  the  valley  of  the  Neath,  but  most 
abundantly  near  Aberdare  and  Merthyr,  which 
last  may  be  considered  as  the  capital  of  the 
iron  district  of  South  Wales.  There  are  some 
lead  mines  in  the  district  occupied  by  the  car- 
boniferous hmestone,  near  Cowbridge  and 
Llantrisaint.  Limestone  is  quarried  in  vaiious 
places. 

A  few  details  illustrative  of  the  produce  and 
industry  of  this  busy  county  will  be  met  with 
under  Caediff,  Meethyb,  and  Swansea.  All 
the  chief  towns  will  contribute  towards  the 
Industrial  Exhibition. 

GLASGOW.  This  city  and  its  river  are 
among  the  wonders  of  our  empire.  Until 
1775  the  Clyde  was  only  navigable  by  vessels 
of  very  small  burthen;  but  since  that  time 
large  sums  have  been  expended  in  its  im- 
provement, the  banks  have  been  widened,  the 
bed  deepened,  and  the  numerous  sand  banks 
and  other  obstructions  to  the  navigation  have 
been  removed.  There  are  now  quays  on  both 
banks  nearly  a  mile  in  length.  Vessels  draw- 
ing 14  feet  of  water  can  come  up  close  to  tlie 
lowest  bridge.  The  revenue  derived  from  the 
harbour  in  1847  was  54,000/.  Port  Glasgow, 
situated  14  miles  down  the  Clyde,  belongs  to 
Glasgow,  and  is  governed  wholly  by  the  Glas- 
gow magistrates. 

Prior  to  the  union  in  1707,  the  commerce 
of  Glasgow  was  hmitcd  to  France  and  Hol- 
land, and  consisted  principally  in  the  curing 
and  exportation  of  salmon ;  but  after  that 
Glasgow  entered  so  extensively  into  the  trade 


with  Virginia  and  Maryland,  that  before  the 
commencement  of  the  American  War  in  1776, 
which  suspended  the  tobacco  trade,  the  an- 
nual imports  exceeded  50,000  hogsheads.  At 
the  present  time  the  trade  -with  the  United 
States  and  the  West  Indies,  and  the  timber 
trade  with  North  America,  are  carried  on  upon 
a  very  large  scale.  There  are  about  80,000 
tons  of  u-on,  and  130,000  tons  of  coal  ex- 
ported annually  from  the  Clyde.  The  ships 
which  are  o-mied  by  Glasgow  houses  amount 
to  about  600,  with  a  tonnage  of  150,000  tons. 

Glasgow  is  also  quite  as  much  a  manufac- 
turing as  a  commercial  town.  AVith  the  ex- 
ception of  some  lai'ge  estabhshments  near 
Aberdeen  and  Stu'ling,  almost  the  entire  cot- 
ton manufacture  of  Scotland  is  confined  to 
Glasgow  and  the  countiy  sm-roimding  it  to 
the  extent  of  25  miles.  The  manufactm-e  of 
linens,  cambrics,  &c.,  was  fii'st  introduced  into 
Glasgow  about  1725,  the  power-loom  m  1793, 
and  at  the  present  time  the  numerous  esta- 
blishments for  wearing  and  spinning  ai'e  on 
the  most  splendid  scale.  The  School  of  De- 
sign at  Glasgow  is  rendering  valuable  sendee 
in  respect  to  the  artistic  department  of  textile 
manufactm-e.  But,  although  the  cotton  manu- 
factures have  hitlierto  constituted  the  staple 
trade  of  Glasgow,  those  of  iron  become  an- 
nually of  greater  extent ;  and  from  the  pecu- 
harly  advantageous  position  of  the  town,  in  a 
mineralogical  point  of  riew,  Glasgow  is  ^  be- 
coming more  and  more  the  centre  of  an  iron 
district,  especiaUy  since  the  introduction  of 
the  hot-blast  in  the  u-on  manufacture.  Ship- 
ping and  steam  engines  ai'e  among  tlie  im- 
portant manufactiu-es  of  Glasgow. 

Glasgow  is  the  centre  of  a  very  extensive 
system  of  railways,  which  radiate  from  it  in 
every  du'ectiou. 

The  population  of  Glasgow  has  increased 
at  a  very  rapid  rate.  It  was  only  14,000  in 
1651 ;  hi  1811  it  had  increased  to  112,330;  in 
1821  to  150,818  ;  in  1831  to  207,393  ;  in  1841 
to  274,533 ;  and  it  is  supposed  that  the  pre- 
sent population  is  more  than  370,000. 

In  a  series  of  papers  recently  given  in 
'  Chambers'  Edinburgh  Jom-nal,'  and  founded 
on  personal  researches,  ai-e  some  valuable 
statistics  of  the  industry  of  Glasgow  in  1850. 
Wc  vdU.  note  down  a  few  of  the  more  pro- 
minent features. 

Glasgow  itself  was  estimated  in  1849  to 
contain  367,000  inhabitants;  but  it  is  the 
centre  and  metropolis  of  a  district  which  ncnv 
contains  not  less  than  600,000.  It  is  them.-- 
tropolis  for  Paisley  and  its  shawls;  for  tlio 
shipping  of  Greenock  and  Port  Glasgow  ;  for 
Kilmarnock  and  its  cai-pcls ;  for  Pollock- 
shaws,  Barrhead,  and  Johnston,  and  their 
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.  cotton  spinning  and  weaving  mills ;  for  the 
vale  of  Leven  and  its  bleach  works  ;  for  the 
cotton  manufacturing  disLi-ict  of  Lanark, 
BIant}Te,  and  Campsie ;  and  for  the  gi-eat  iron 
mining  and  smelting  district  of  Airchie  and 
Coatbridge. 

The  harbour  of  Glasgow  is  now  fitted  to 
accommodate  vessels  of  1,000  tons  burden, 
and  exhibits  not  less  than  10,000  feet  of  quays. 
The  largest  merchant  ships,  from  all  parts  of 
tlie  world,  can  come  almost  into  the  very 
heart  of  Glasgow  ;  and  the  finest  mail  steam- 
ships receive  their  engines  from  the  quays 
■within  the  limits  of  the  town. 

The  following  is  given,  by  the  authority 
alluded  to  above,  as  the  result  of  a  very  care- 
ful enquiry  into  the  textUe  factories,  and  those 
immediately  dependent  on  textile  manufac- 
tures, in  Glasgow  in  1850  ;  gi^dng  the  number 
of  firms,  and  the  mmiber  of  operatives  em- 
ployed : — 

Firms 

Cotton  and  thread  spmners  76 
Power  loom  weavers 


..  24 

Hand  loom  weavers 
GaUco  manufacturers       . .  240 
Gingham     „       . .        . .  37 
Muslm         „       ..  ,,40 
Silk  „       ..        ..  22 

Lace  „       ..  ,.16 

Cai-pet  „  ..  ..5 
-Shawl  „  ,.  ..10 
W ooUen  and  worsted  „  . ,  14 
Rope  and  sail  makers  , .  45 
Calico  printers  &  bleachers  64 

Dyers   50 

Calenders  and  packers  . .  48 
Designers  and  block  cutters  35 
CyUnder  engravers  . .  6 
Miscellaneous       . .       . .  150 


Operatives. 
25,000 
3,640 
3,200 
4,000 
1,840 
020 
720 
140 
260 
64 
1,570 
840 
1,860 
1,400 
500 
520 
750 
700 


882  47,924 
These  numbers,  even  supposing  them  to  be 
itrictly  correct,  could  only  apply  to  one  parti- 
nilar  weelc ;  but  they  afford  a  useful  approxi- 
nation.    Besides  the  operatives  employed  by 
hese  firms,  there  are  many  thousand  clerks, 
'ackers,  and  porters.    These  numbers  refer 
-0  Glasgow  alone;  the  textile  factories  in 
■Paisley  and  the  other  towns  of  the  Glasgow 
liJistrict  form  a  wholly  distinct  seiies. 

Vast  as  these  textile  manufactures  are,  they 
ily  employ  two-thirds  of  the  regular  opera- 
ives  of  the  Glasgow  district,  the  other  tliird 
3eing  employed  chiefly  in  the  mineral  and  che- 
Trtical  manufactures.  On  the  east  and  south 
5f  Glasgow  the  district  is  bristled  with  iron 
urnaces.  There  are  in  this  district  about 
1 00  finms  engaged  in  the  smelting  and  casting 
^operations,  by  whom  600,000  tons  of  iron  are 
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now  annually  manufactured.  At  the  Govaii 
and  Calder  works  alone  (Messrs.  Dixon's)  are 
no  less  than  13  blast  furnaces  ;  at  Gartsherrie 
(Messrs.  Baird's)  16;  at  Dundyvan  (Messrs. 
Wilson's;  10;  at  Tollcross  (Messrs.  Dunlop's) 
9;  at  the  Monkland  works  6. 

The  customs'  receipts  at  Glasgow  in  1850 
were  645,669/.;  and  those  of  Greenock  (which 
in  many  respects  may  be  deemed  a  second 
portfor  Glasgow  commerce)  383,487/. ;  making 
a  total  of  upwards  of  a  million  sterling  for  the 
Clyde  ports. 

The  chemical  works  are  another  mighty 
element  of  Glasgow  industry.  At  the  St.  EoUox 
works  of  Messrs.  Tennant  chemical  manufac- 
tures are  conducted  on  a  scale  which  no  other 
estabUshment  in  the  world,  we  believe,  equals ; 
and  there  are  many  others  of  considerable 
magnitude. 

Glas  gow  is  well  fitted  to  take  a  commanding 
position  in  any  Exhibition  of  the  World's  In- 
dustry. 

GLASS  MANUEACTUEE.  This  trans- 
parent and  beautiful  substance,  though  ex- 
ceedingly brittle  while  cold,  is  rendered  so 
flexible  and  tenacious  by  a  high  degree  of 
heat  that  it  may  vnth.  the  utmost  facUity  be 
moulded  into  any  form.  It  is  so  ductile  wliile 
heated,  that  it  may  be  spun  into  filaments  of 
the  greatest  conceivable  fineness,  and  these 
when  cold  are  pliant  and  elastic  in  a  high 
degree. 

The  time  at  which  glass  was  invented 
is  very  imcertain.  The  ancient  Egyptians 
were  certainly  acquainted  with  the  art  of  glass 
making.  The  manufacture  was  long  carried 
on  at  Alexandria,  from  which  city  the  Romans 
were  supplied  with  that  material ;  but  before 
the  time  of  Pliny  the  manufacture  had  been 
introduced  into  Italy,  France,  and  Spain. 
Glass  utensils  have  been  found  among  the 
ruins  of  Herculaneum.  The  application  of 
glass  to  the  glazing  of  windows  is  of  compa- 
ratively modem  introduction.  The  earliest 
manufacture  of  flint  glass  in  England  was 
begun  in  1557,  and  that  of  plate  glass  in  1673. 
The  principal  seat  of  the  manufacture  m  Eng- 
land is  at  Newcastle-upon-Tyne  and  the  neigh- 
bouring town  of  Shields ;  next  in  importance 
is  Stourbridge;  then  the  works  in  and  near 
Liverpool,  including  the  Plate-glass  Com- 
pany's establishment  at  Ravenhead;  next 
follow  Bristol,  Warrington,  Birmingham. 
Leeds,  and  London.  There  are  several  manu- 
factories in  Scotland  and  Ireland. 

There  are  five  distinct  lands  of  glass,  which 
differ  from  each  other  in  regard  to  some  of 
the  ingredients  of  which  they  are  made,  and 
in  the  processes  of  manufacture.  Those 
kinds  axo  Jlinl  glass,  or  crystal;  crown  glass,  ov 


955      GLASS  MANUFACTURE. 


GLASS  MANUFACTURE. 


950 


German  sheet  (jhm;  broad  glass,  or  common 
loindoio  glass ;  bottle  glass ;  and  plate  glass. 

The  principal  ingredients  used  for  the  pro- 
duction of  each  of  these  liinds  of  glass  are 
silex,  or  flint,  or  sea  sand,  and  an  allcali.  The 
differences  in  the  various  lands  result  from 
the  description  of  alliaU  employed,  and  from 
the  addition  of  certain  accessory  materials, 
usually  metalhc  oxides.   The  alliali  employed 
for  malting  fine  flint  glass  is  purified  pearl- 
ash.     Barilla,  kelp,  and  wood  ashes,  com- 
bined with  many  impurities,  are  used  for  ma- 
king inferior  kinds  of  glass :  the  impurities 
even  assist  towards  fusing  the  silex.  _  Coarse 
alkaline  substances  all  contain  iron  in  some 
degree,  and  it  is  to  the  presence  of  this  metal 
that  the  green  colour  of  common  glass  is  owing. 

Flint  Glass,  known  in  otlier  countries  under 
the  name  of  crystal,  is  the  most  generally 
useful,  the  most  briUiant,  and  the  lieaviest 
description  of  glass.    The  following  is  one 
among  many  ratios  of  ingredients  :— 
120  parts  fine  clean  white  sand, 
40    „    well  purified  pearlash, 
35    „    litharge,  or  minium, 
13    „    nitre  ;  and  a  small  quantity  of 
the  black  oxide  of  manganese.    The  litharge 
is  employed  to  assist  the  sand  to  melt ;  nitre 
is  used  to  dissipate  cai-bon,  and  manganese  to 
dissipate  coloiu-.    The  ingredients  are  inti- 
mately mixed  together  before  they  are  piit 
into  the  crucibles  or  pots,  which  are  previ- 
ously placed  in  the  furnace.   A  very  strong 
and  long  continued  heat  is  necessary,  not  only 
for  the  perfect  fusion  and  amalgamation  ot 
the  materials,  but  also  for  the  discharge  of  the 
impurities  which  they  contain.    The  glass  is 
cooled  down  to  a  pasty  mass,  andthen  wrought. 
There  is  perhaps  no  process  of  manufactm-e 
which  excites  so  much  the  surprise  and  admi- 
ration of  a  stranger  as  that  of  fashionmg 
flint  glass  into  all  the  various  objects  of  conve- 
nience and  ornament  for  which  it  is  employed. 
To  see  a  substance,  proverbially  brittle,  blo^vn 
by  the  human  breath,  pulled,  tested,  cut, 
and  then  joined  again  with  the  greatest  faci- 
lity, never  fails  to  strike  with  astonishment 
those  who  are  unaccustomed  to  the  sight. 
The  tools  Avith  which  all  these  operations  are 
perfoi-med  ai-e  of  the  most  inartificial  descrip- 
tion, and  do  not  appear  to  have  received  any 
notable  improvement  from  the  earliest  records 
of  the  manufacture.  _  . 

Crotvn  Glass.— Th\s  is  the  best  description 
of  window  glass  ;  and  one  recipe  for  it  is  : — 
120  parts  of  white  sand, 
60    „    purified  pearlash, 
30    „  saltpetre, 
2    „  borax, 
1    „  arsenic, 


with  the  addition  of  a  minute  quantity  of 
manganese.  CroAvn  glass  is  made  by  blowing, 
in  the  form  of  circular  plates  of  50  to  60 
niches  diameter.    A  quantity  of  glass  in  the 
pasty  state  is  collected  upon  the  end  of  a  hol- 
low iron  tube;  and  this  glass  is  then  con- 
verted, by  blowing  through  the  tube,  into  a 
hollow  globe  of  the  requisite  thickness.  This 
globe  is  transferred  to  the  end  of  the  rod,  and 
after  several  re-heatings  it  is  twirled  round  by 
the  Avorkman  somewhat  in  the  manner  that  a 
mop  is  twirled  to  drive  off  the  moistm-e ;  with 
this  twirling  the  softened  material  is  conti- 
nually driven  off  from  the  centi-e  by  the  cen- 
trifugal force,  until  at  length  the  whole  sub- 
stance is  converted  into  a  flat  disc  of  ch-cular 
form,  and,  except  at  the  centre,  where  it  is 
attached  to  the  rod,  of  a  uniform  thick- 
ness. 

Broad  Glass  is  an  inferior  kind  of  window- 
glass,  made  vdth  a  cheaper  kind  of  alkah.  It 
is  blown  to  a  cyhndrical  form,  cut  open,  and 
spread  into  a  flat  plate. 

Bottle  Glass  is  still  inferior  in  quality  to 
broad  glass,  the  alkah  employed  being  the 
cheapest  that  can  be  procured,  with  the  addi- 
tion of  a  portion  of  lime  to  assist  fusion. 
Bottle  glass  is  fashioned  by  blomng  uito 
hollow  moulds. 

Plate  Glass  is  both  blown  and  cast.  The 
following  proportions  and  ingredients  ai-e 
given  by  Parkes  : — 

Lynn  sand,  well  washed  and  di-ied  720  parts. 
Aikalme  salt,  contaming  40  per  cent. 

of  soda         .         •  .450  ,, 

Lime,  slaked  and  sifted  .        SO  „ 


Niti-e 

Broken  plate  glass 


25 
425 


1700  parts. 

It  requires  40  hoiu's'  exposure  to  the  full 
heat  of  the  fm-nace  to  reduce  the  materials  to 
the  proper  state  of  fusion  and  A-itiification. 
When  this  is  accomplished,  the  glass  is  trans- 
ferred from  the  melting  pot  to  a  large  vessel 
called  a  cuvette,  and  from  this  to  a  large  cast- 
ing table,  where  it  is  distributed  by  means  of 
a  roller  over  the  whole  surface  of  the  table, 
bars  of  metal  being  placed  at  each  side  along 
its  entire  length,  and  across  the  bottom,  m 
order  to  prevent  the  glass  from  running  upon 
the  floor.  The  casting  of  large  plates  of  glass 
is  one  of  the  most  beautiful  processes  m  the 
nrls-  the  largo  mass  of  melted  glass,  ren- 
dered in  a  high  degree  luminous  by  heat,  ex- 
hibits changing  colours  in  the  sheet  after  the 
roller  has  been  passed  over  it. 

When  annealed,  which  all  glass  reqnnes  to 
be  before  using  [Annealing],  the  plnlos  ot 
gloss  are  ground  with  powdered  flmts,  ana 
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then  with  emery  powder,  and  are  afterwai-ds 
polished  with  oxide  of  iron  laid  upon  woollen 
pads.  Plate  glass  is  silvered  for  looking 
glasses  mth  an  amalgam  of  mercury  and  tin- 
foil. 

There  has  perhaps  never  been  known  a 
more  signal  effect  produced  on  a  manufactui'e 
by  fiscal  arrangements,  than  that  which  has 
resulted  from  the  removal  of  the  glass  duty  in 
184:6.    What  is  the  amount  of  this  effect,  it 
would  be  difficult  to  say,  as  there  is  no  account 
now  kept  by  the  excise  of  the  quantity  of 
glass  manufactured.    Until  1846  the  excise 
regulations  were  most  vexatious  to  the  glass 
manufacturer.     The   annealing  ovens  were 
under  lock  and  key,  and  no  glass  could  be  put 
in  or  taken  out  of  them  without  the  presence 
and  sanction  of  the  excise  officers.  The 
efforts  of  the  manufactm-ers  to  improve  their 
wares  were  paralysed ;  for  they  could  not  even 
institute  experiments  without  paying  duty  for 
the  glass  wasted  in  so  doing.  '  The  sum  rea- 
lised to  the  revenue  in  1845  amounted  to 
115,000Z.    The  export  has  very  largely  in- 
creased since  the  remission  of  the  excise 
duly;  in  1850  it  amounted  to  336,614  cwts.  of 
flint,  window,  and  bottle  glass,  besides  plate 
glass,  which  is  estimated  by  measure  and  not 
by  weight :  the  value  of  all  the  four  kinds  was 
.■j08,346Z. 

It  may  be  safely  asserted,  that  without  the 
i-emission  of  the  glass  dutyin  1846,  the  Palace 
jf  Lidustry  in  Hyde  Park  could  not  have 
iieen  constructed  on  Mr.  Paxton's  plan  ;  wliat- 
ver  the  building  might  else  have  been,  it 
.vould  not  have  been  a  '  crystal '  palace.  Un- 
it the  duty  was  removed,   the  successful 
xperiments  in  making  large  sheets  on  the 
n-oad  glass  method  would  hardly  have  been 
nade;  and  it  is  only  on  this  method,  and  at 
lie  cheap  prices  which  now  prevail,  that  the 
icres  of  glass  could  have  been  provided  for 
liis  beautiful  structure.    The  vast  establish- 
nent  of  Messrs.  Chance  at  Birmingham  is 
low  one  of  the  most  interesting  centres  of 
ndustry  in  the  country:  the  many  hundreds 
)f  men  employed;  the  surprising  skill  with 
vhich  the  worliraen  (Englishmen  and  Frcnch- 
nen  working  in  harmony)  make  the  cylinders 
vhich   afterwards   become  sheets  of  broad 
;lass  ;  and  the  rapidity  with  which  the  im- 
nense  supply  for  the  Hyde  Park  building  has 
loen  furnished — all  have  tended  to  render  : 
-hese  works  lately  well  wortliy  of  study. 
Nor  are  there  wanting  examples  of  the  : 
eficial  results  of  the  fiscal  change  in  other  i 
ections.    JJairy  glass  is  now  an  important  : 
acle ;  and  we  find  that  in  London  and  other 
ge  towns  establishments  have  been  opened  i 
or  the  sale  of  glass  —  coai'se  but  strong —  '. 


\  fashioned  into  an  amazing  variety  of  utensils 
'.  and  unplements.    Rough  plate  for  skylights 
:  and  consei-vatories,  and  rough  plate  for  floors 
(as  much  as  an  inch  and  a  half  in  thickness) ; 
glass  tiles  and  slates ;  perforated  glass  for 
,  ventilation ;  glass  milk  pans,  cream  pots,  lac- 
tometers, preserve  jars,  pastry  slabs,  rolling 
pins,  glass  syringes,  leech  glasses,  and  pill- 
making  slabs ;  bee  glasses,  propagating  glasses, 
wasp  traps,  cucumber  glasses,  hyacinth  cups, 
flower  dishes,  crocus  glasses,  peach  and  grape 
'  protecting  glasses,  and  fern  shades  ;  glass  cor- 
nice poles;  glass  churns, glass  syphons — these 
are  some  among  the  many  articles  now  made 
of  this  beautiful  and  useful  substance. 

An  important  modern  application  of  glass 
is  as  a  material  for  pipes,  in  cases  where  iron, 
stone,  and  wood  would  be  less  efficient. 
Several  hundred  feet  of  glass  pipes  have  been 
recently  laid  down  on  the  estate  of  the  Earl 
of  Zetland. 

A  very  remarkable  and  brilliant  effectis  now 
produced  in  cut  glass  by  coating  parts  of  the 
interior  mth  silver,  on  a  plan  recently  pa- 
tented. A  brief  notice  of  this,  and  of  the 
ordinary  mode  of  silvering  looking  glasses, 
will  be  found  under  Silveeing. 

The  glass  manufactm'ers  of  the  Tyne  dis- 
trict are  expected  to  make  a  worthy  display  of 
their  art  at  the  approaching  Exhibition.  They 
will  send  specimens  of  plate  glass  in  all  the 
stages  of  progress,  some  of  them  alnost  un- 
paralleled in  size;  and  the  other  lands  of 
glass  will  be  fittingly  illustrated.  From  St. 
Helen's  we  are  promised  other  specimens ; 
and  there  can  be  little  doubt  that  this  depart- 
ment of  our  national  manufactm'e  will  be  well 
represented.  Our  manufacturers,  in  return, 
will  be  eager  to  see  what  Bohemia  and  Ba- 
varia and  France  can  produce,  in  this  beauti- 
ful branch  of  industry. 

GLASS  PAINTING,  or  STAINING,  is 
practised  as  follows  :  —  The  design  having 
been  first  drawn  on  paper,  the  glass  is  laid 
thereon,  and  the  outline  traced  with  a  coloured 
fusible  glass.  The  parts  intended  to  be  yel- 
low, orange,  or  red,  are  then  coated,  either  on 
one  or  both  sides,  according  to  the  tint  re- 
quired, with  a  mixture  composed  of  silver, 
antimony,  and  oxide  of  iron.  The  glass  is 
then  exposed  to  a  red  heat,  in  wiiich  process 
the  ti-acing  colour  is  fused,  and  adheres  per- 
manently to  the  glass.  The  mixture  of  silver 
and  antimony  stains  the  glass,  but  does  not 
melt,  so  that  the  oxide  of  iron,  which  is  in  the 
state  of  dry  powder,  may  be  brushed  off,  leav- 
ing the  glass  coloured,  but  as  transparent  as 
before.  The  other  colours,  composed,  as  for 
enamel  [Enamel],  of  a  very  fusible  glass  co- 
loured with  metallic  oxides,  ai-e  then  added, 
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and  the  glass  is  again  fired.  In  subjects  which 
are  too  lai'ge  to  he  executed  in  one  piece,  the 
joinings  are  cai'efully  arranged  to  run  in  the 
outline;  and  for  draperies,  &c.,  the  artist 
avails  himself  of  glass  already  coloured  in  the 
manufacture  (pot  metal),  and  which  requires 
shadowing,  diapering,  &c. 

In  painting  glass,  the  coloui's  applied  remain 
on  the  surface  of  the  glass,  and  interfere  Avith 
its  transparency.  In  staining  glass,  the  colour 
sinks  into  the  glass  a  very  small  distance,  hut 
leaves  it  as  transparent  as  before.  The  only 
colours  which  modern  artists  are  able  to  pro- 
duce by  staining  are  yellow,  orange,  and  red. 
There  are  two  modifications  of  painting  or 
staining  on  glass,  called  melting  and  emboss- 
ing, produced  by  special  chemical  means. 

The  glass  stainers  of  St.  Helen's,  New- 
castle, and  other  towns,  are  prepai-ing  large 
and  fine  specimens  of  then:  art  for  the  Great 
Exhibition. 

GLAUBER  SALT  occui-s  as  a  mineral 
body.  It  is  found  as  an  efflorescence,  and 
also  crystallised;  whitish,  translucent,  and 
having  a  cool  bitter  taste.  It  is  a  hydi'ated 
sulphate  of  soda. 

GLAZE  ;  GLAZING.  One  of  the  modes 
in  which  the  word  glazing  is  employed  is  to 
designate  the  fi:xing  of  panes  of  glass  into 
mndows.  As  a  manipulative  art,  glazing  is 
very  simple  ;  the  putty  with  which  the  glass  is 
fixed  is  a  mixture  of  whiting  and  linseed  oil ; 
and  the  glass  itself  is  cut  by  a  diamond  — 
though  (see  Coke)  it  seems  as  if  a  much  less 
costly  material  may  be  made  available  for  this 
purpose.  The  lai-gest  and  most  interesting 
specimen  of  glazing  ever  yet  executed  is  per- 
haps the  Glass  Palace  in  Hyde  Park:  the 
contrivances  for  enabling  the  workmen  to 
pursue  their  avocations  in  the  most  difficult 
positions  have  been  truly  admirable  for  their 
simplicity  and  efficiency. 

In  the  earthenware  and  china-ware  manu- 
facture glaze  is  the  name  of  the  vitrified  gloss 
or  varnish  applied  to  the  ware.  The  nature 
of  this  kind  of  glazing  is  noticed  under  PoT- 
TEHY  and  Porcelain. 

GLIADINE,  is  a  peculiar  azotised  vegetable 
matter  which  exists  in  small  quantity  with  the 
gluten  of  wheat,  and  to  which  its  adhesive 
properties  are  owing.  It  may  be  separated  by 
boiling  alcohol,  together  with  a  thick  fluid  oil 
which  is  separable  by  ether.  Gliadine  is  adhe- 
sive, and  is  insoluble  in  water.  When  dried, 
it  is  hard  and  translucent  like  horn  ;  it  dissolves 
in  acetic  acid  and  solution  of  potash. 

GLOBE -MAKING.  This  is  in  many 
respects  a  remarkable  branch  of  art.  It  is 
said  that  there  are  only  four  globe-makers  in 
England  and  one  in  Scotland;  and  that  the 


annual  sale  of  globes  is  only  about  a  thousand 
pair.  The  price  of  a  pair  of  globes  varies 
from  six  shillings  to  fifty  poimds.  But  from 
the  smallest  2-inch,  to  the  largest  36  inch 
globe,  a  systematic  process  is  carried  on  at 
every  step  of  its  formation.  The  follo"ning 
account  of  the  manufacture  is  condensed  from 
Dickens'  '  Household  Words.' 

Globes  ai-e  made  of  paper  and  plaster, 
shaped  upon  a  model  or  mould.  This  mould 
is  turned  out  of  a  piece  of  wood,  and  has  for  an 
axis  a  -j^iece  of  iron  wu-e  at  each  pole.  On  this 
mould  a  boy  mil  in  a  very  short  time  form  a 
pasteboard  globe.  He  fh-st  covers  it  entirely 
with  strips  of  strong  paper,  thoroughly  wet, 
which  are  in  a  tub  of  water  at  his  side.  The 
slight  inequalities  produced  by  the  over-lap- 
ping of  the  stiips  are  immaterial.  The  satu- 
rated paper  is  not  suffered  to  dry;  but  is 
imediately  covered  over  -mth  a  layer  of  pasted 
paper,  also  cut  in  long  nan-ow  slips.  A  thu-d 
layer  of  similai'ly  pasted  paper — brown  paper 
and  white  being  used  alternately — ^is  applied ; 
and  then  a  fourth,  a  fifth,  and  a  sixth.  Here 
the  pasting  process  ends  for  globes  of  mode- 
rate size.  Eor  the  lai-ge  ones  it  is  canied 
farther.  This  wet  pasteboard  baU  has  now  to 
be  dried, — placed  upon  its  axis  in  a  rack. 
The  extrication  of  the  wooden  mould  from  its 
prison  then  talves  place.  The  wooden  ball, 
with  its  solid  paper  covering,  is  placed  on  its 
axis.  A  sharp  cutting  insti-ument,  fixed  on  a 
bench,  is  brought  into  contact  Arith  the  surface 
of  the  sphere,  which  is  made  to  revolve ;  and 
the  pasteboard  ball  is  quickly  cut  in  half. 
Within  eveiy  globe  there  is  a  piece  of  wood — 
we  may  liken  it  to  a  round  ruler — of  the  exact 
length  of  the  inner  surface  of  the  sphere 
from  pole  to  pole.  A  thick  wire  runs  thi-ougb 
this  wood,  and  originally  projected  some  two 
or  three  inches  at  each  end.  This  stick  is 
placed  upright  in  a  vice.  The  semi-globe  is 
nailed  to  one  end  of  the  stick,  upon  which  it 
rests,  when  the  wire  is  passed  through  its 
centre.  It  is  now  reversed,  and  the  edges  of 
the  card  rapidly  covered  with  glue.  The  edges 
of  the  other  semi-globe  are  instantly  brought 
into  contact,  the  other  end  of  the  wire  passing 
through  its  cenU-e  in  the  same  way,  and  a 
similar  nailing  to  the  stick  taking  place.  _  We 
have  now  a  paper  globe,  with  its  own  axis. 

The  paper  globe  is  next  placed  on  its  axis 
in  a  frame,  of  which  one  side  is  a  semi-circular 
piece  of  metal.  The  woricman  applies  to  the 
surface  of  the  globe  a  coating  of  whiting,  glue, 
and  oil ;  and  this  is  repeated  five  or  six  times, 
with  intervening  periods  of  drying.  The  globe 
is  therefore  by  tliis  time  a  paper  sphere  enve- 
loped in  another  sphere  of  plaster.  If  it  does 
not  revolve  quite  equably  on  its  axis  a  few  shot 
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lire  inti'oJuced  into  the  too-biioyajit  por- 
tions. 

What  may  be  called  the  artistical  portion  of 
.  glolie-making  liei'e  commences,  in  which  the 
inteUigent  labour  of  females  is  available.  Tlie 
workwoman  takes  the  xDolished  globe  in  her 
lap,  for  the  pm-pose  of  marldng  it  with  hnes 
of  direction  for  covering  it  with  engraved 
strips ;  which  lines  are  those  of  latitudes  and 
lougitudes.  These  lines  are  struck  with  great 
I  rapidity,  and  \vith  mathematical  truth,  by  an 
instrument  called  a  'beam  compass.'  The 
sphere  is  now  ready  for  receiving  the  map, 
which  is  engraved  in  fom-teen  distinct  pieces. 
The  arctic  and  antarctic  poles  form  two  circular 
pieces,  from  which  the  Unas  of  longitude 
radiate.  These  ha\ing  been  fitted  and  pasted, 
one  of  the  remaining  twelve  pieces,  containing 
•30  degrees  of  longitude  and  133  degrees  of 
latitude,  is  also  pasted  on  the  sphere,  in  the 
precise  space  where  the  lines  of  longitude 
have  been  previously  marked ;  its  lines  of 
latitude  corresponding  in  a  similar  manner. 
The  paper  upon  which  these  portions  of  the 
sai-tn's  surface  are  engraved  is  thin  and  ex- 
tremely tough.  It  is  rubbed  down  with  the 
greatest  care,  through  all  the  stages  of  this 
pasting  process.  We  have  at  length  a  globe 
covered  with  a  plain  map,  so  perfectly  joined 
:liat  every  hne  and  eveiy  letter  fit  together  as 
f  they  had  been  engraved  in  one  piece, — 
vhich,  of  course,  would  be  absolutely 
mpossible  for  the  pm-pose  of  covering  a 
Dall. 

The  artist  who  thus  covers  the  globe,  called 
I  pa.ster,  is  also  a  colom-er.  By  long  experi- 
■nce  the  artist  knows  how  the  various  boun- 
laries  are  to  be  defined,  with  pink  continents, 
md  blue  islands,  and  the  green  oceans,  con- 
lectingthe  most  distant  regions.  The  globe  has 
low  to  be  varnished  with  a  preparation  techni- 
■ally  kno\vn  as  '  white  hard,'  to  which  some 

iftening  matter  is  added  to  prevent  the 
nrnish  cracldng.  Four  coats  of  varnish 
omplete  the  work. 

The  globe  has  to  be  mounted.    The  brass 
neridian  ring  has  been  previously  accurately 
(raduated  ;  this  operation  is  comparatively 
■apid ;  but  for  the  largest  globes  it  involves 
■onsiderable  expense.     After  great  trouble 
^lessrs.  Malby  have  succeeded  in  producing 
■ast-iron  rings,  witli  the  degrees  and  figures 
lerfectly  distinct ;  and  these  apphed  to  3f)-inch  : 
;lobes,  instead  of  the  engraved  meridians, 
nake  a  difference  of  ten  guineas  in  their  price,  i 
•or  furniture  they  are  not  so  beautiful  :  for  ■ 
ise  they  arc  quite  as  valuable.    The  axis  of  : 
he  globe  revolves  on  the  meridian  ring,  and 
>f  course  it  is  absolutely  necessary  that  the  ] 
'oles  should  be  exactly  parallel;   tliis  is 


■  j  effected  by  a  little  machine  which  drills  each 
I  extremity  at  one  and  the  same  instant ;  and 
'  the  operation  is  termed  poking  the  meridian. 
The  mounting  of  the  globe,— the  completion 
of  a  pair  of  globes, — is  now  handed  over  to 
the  cabinet-maker. 

Globes  have  occasionally  been  constructed 
of  very  large  size.  Such  a  one  was  designed  in 
1823  by  an  ingenious  mechanician,  M.  Delan- 
gard.  The  spectator  reached  a  circular 
gallery  in  the  centre  of  the  globe  by  a  winding 
stair.  The  sea  was  represented  by  transpa- 
rencies coloured  and  varnished  ;  the  land 
being  opaque  and  tinted,  as  in  ordinary  globes. 
Another  was  constructed  in  1814  by  M.  Charles 
Guerin,  who  constructed  another  in  the 
Champs-Elysees.  It  was  placed  within  an 
ornamental  house  of  wood  ;  the  globe  was 
more  than  30  feet  in  diameter,  was  ^aewed  by 
the  spectators  from  a  central  gallery,  reaclK  il 
by  a  dotible-winding  stair;  an  u-on  framewor'"- 
representing  the  lines  of  latitude  and  longi- 
tude, gave  the  outhne  of  the  globe,  and  sup- 
ported the  varnished  cahco  which  stretclied 
over  the  entire  surface,  and  upon  which  the 
map  was  painted.  This  exhibition  was  called 
the  Georama. 

But  Mr.  Wyld,  the  eminent  map  publisher, 
is  about  to  eclipse  all  previous  attempts  in 
this  direction.  He  has  paid  3000Z.  for  the 
lease,  for  a  definite  period,  of  the  central  area 
in  Leicester  Squai'e;  and  on  this  ai-ea  he  will 
construct  a  building  for  exhibiting  an  immense 
globe,  60  feet  in  diameter.  There  will  be  two 
galleries  within  it  for  spectators,  at  different 
elevations.  The  countries,  oceans,  &c.  wUl 
not  be  merely  coloured:  they  -will  exhibit 
many  of  the  features  of  physical  geography. 
The  mountains  will  be  in  rehef.  The  globe 
^vill  be  formed  of  ribs  of  zinc,  in  the  du-ection 
of  the  mericUans,  and  will  be  covered  with 
some  convenient  woven  material,  on  which  the 
hnes  and  coloui's  will  be  depicted. 

GLOUCESTERSHIRE.  The  commerce 
of  this  county  is  greatly  aided  by  canals.  The 
Thames  and  Severn  Canal  connects  those  two 
great  navigable  rivers  ;  it  commences  at  Lech- 
lade,  and  joins  the  Sti-oudwater  Canal  at 
Wallbridge,  near  Stroud ;  its  length  is  about 
30  miles;  it  has  a  tunnel  at  Sapperton  2 J 
miles  long.  The  Stroudwater  Canal  commences 
at  the  Severn,  near  Framiload,  and  terminates 
in  the  Thames  and  Severn  Canal  at  Wall- 
bridge  ;  its  length  is  8  miles.  The  Hereford 
and  Gloucester  Canal  is  open  from  Gloucester 
to  Ledbury,  18  miles.  Tlie  Gloucester  and 
Berkeley  Canal,  by  which  the  navigation  up  to 
Gloucester  is  shortened  llj  miles,  extends 
from  Gloucester  to  tiie  Severn  near  Berkeley, 
16i  miles.    Portions  of  tlio  MiiUand  Railway 
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and  of  the  Great  Western  Railway  pasa 
through  this  county. 

The  south-west  corner  of  the  county  is 
occupied  by  the  coal  field  of  the  Forest  of 
Dean.  Iron  appears  to  have  been'wrought 
here  during  the  Roman  occupation ;  and  we 
find  it  recorded  in  the  reign  of  Edward  I.  that 
there  were  then  12  furnaces  for  smelting  iron 
in  the  Forest.  The  ii-on  ore  here  is  not  very 
rich  in  metal,  and  it  is  now  therefore  compa- 
ratively little  worked.  Two  hundred  pits  have 
been  opened  for  the  coal  in  different  parts  of 
the  Forest,  but  the  coal  is  not  considered  so 
good  as  that  of  Staffordshire.  Lead  ore  is  found 
in  many  parts  of  the  county,  but  not  in  suffi- 
cient quantities  to  defray  the  expense  of  work- 
ing. Pyrites,  or  sulphuret  of  iron,  has  been 
found  in  great  abundance.  Lapis  calaminaris, 
petrosilex,  barytes,  quartz  crystals,  gypsum, 
limestone  and  freestone  are  met  with  in  the 
county. 

The  manufactures  are  numerous  and  im- 
portant. The  cloth  manufacture  is  extensively 
carried  on  at  "Wotton-under-Edge,  Stroud, 
Minchinhampton,  Bisley,  Uley,  Norsley,  Cam, 
Painswick,  Rodborough,  and  King's  Stanley. 
At  Frampton,  Cotterell,  Winterbourn,  Bitton, 
and  Westerleigh,  there  are  considerable  hat  and 
felt  manufactories,  and  some  persons  are  also 
engaged  in  stocking-making.  The  last-men- 
tioned manufacture  is  extensively  pursued  at 
Tewkesbury,  where  frame  making  likewise 
gives  employment  to  some  of  the  inhabitants  ; 
some  of  them  are  also  engaged  in  lace-maldng. 
In  Gloucester  and  in  the  suburbs  of  Bristol 
there  are  pin  manufactories.  At  Newland  and 
English  Bicknor  tin  plates  are  made.  Edge- 
tools  are  made  at  Cooley ;  and  glass  bottles 
in  the  suburbs  of  Bristol.  At  Moreton  and  a 
few  other  places  cheese  cloths  and  other 
articles  of  linen  are  made.  The  large  com- 
mercial city  of  Bristol  has  also  several  manu- 
factories, and  works  in  brass,  iron,  floor-cloths, 
lace,  hats,  soap,  vinegar,  &c. 

Flax  was  formerly  cultivated  to  some  extent 
in  the  Vale  of  Gloucester,  but  the  belief  that 
it  was  a  very  scourging  crop,  and  returned 
nothing  to  the  land,  has  led  to  the  prohibition 
of  it  in  leases.  Teasels  are  raised  for  the  use 
of  the  manufacturers  of  woollen  cloth,  but 
not  to  such  an  extent  as  they  were  once. 
Gloucestershire  is  essentially  a  dairy  country, 
and  has  been  always  renowned  for  its  butter 
and  cheese.  There  are  fine  oi'chards  in 
different  parts  of  the  Vale  and  Forest  districts, 
and  some  very  good  cider  and  peny  are  made 
in  the  county.  Olo>iccstcr,  tlie  chief  town,  (if  we 
except  Bristol,  half  of  which  is  in  this  county) 
is  a  flourishing  commercial  place,  which  has 
water  communication  with  most  parts  of  the 


kingdom.  In  the  year  1850  there  were  491 
vessels  arrived  at  the  port  of  Gloucester,  with 
cargoes  from  foreign  countries ;  and  the 
customs  revenues  at  the  port  amoimted  to 
94,082L  Chdlenham  is  more  notable  for  its 
fashion  than  for  its  manufactures.  At  Lech- 
lade  commences  the  Thames  and  Severn 
Canal,  and  the  Thames  first  becomes  nariga-  _ 
ble  for  barges  of  70  or  80  tons'  burden ;  in 
consequence  of  these  favourable  circumstances, 
the  place  has  much  traffic  in  the  produce  of 
the  country  and  in  London  goods.  At  Marsh- 
field  a  considerable  quantity  of  malt  is  made 
for  the  supply  of  the  Bath  and  Bristol  brewers. 
The  borough  of  Slroud  comprehends  an  im- 
portant part  of  the  west  of  England  clothing 
district.  The  pecuHar  features  of  this  distiict 
are,  the  situation  of  the  mills  on  streams  in 
deep  ravines,  the  scattered  and  u-regular  man- 
ner in  which  the  houses  are  built  on  the  hill 
sides,  and  the  contrast  between  the  high  laud, 
in  many  cases  with  few  inhabitants,  and  the 
valleys,  studded  with  houses  and  thickly 
peopled.  This  district  comprehends  the 
market-towns  of  Stroud,  Minchmhampton, 
Painswick,  and  several  other  places.  The 
site  of  Stroud  was  eaiiy  chosen  by  clothiers 
and  dyers,  and  the  town  has  been  improving 
of  late  years.  At  Tewkesbury  the  cliief  manu- 
facture is  of  cotton  and  lambs' -wool  hosiery. 

There  were  in  the  county  of  Gloucester,  in 
1850,  one  cotton  factory,  49  woollen  spinning 
factories,  11  woollen  weaving  factories,  20 
factories  for  mixed  woollen  goods,  3  flax  fac- 
tories, and  7  silk  factories— the  whole  employ- 
ing 8618  persons. 

GLOVE-MAKING.  The  great  seats  of 
the  leather  glove  manufactm-e  in  England  at 
present  are —Worcester,  Woodstock,  Yeovil, 
Leominster,  Ludlow,  and  London.  The 
number  made  every  year  in  the  tovm  and  nn- 
mediate  neighbourhood  of  Worcester  has  been 
estimated  to  exceed  0,000,000  pau's.  It  is 
almost  enth-ely  a  hand  manufacture.  Worsted 
gloves  are  made  chiefly  in  and  near  Leicester, 
cotton  gloves  in  Nottingham,  and  silk  gloves 
in  Derby.  The  manufacture  of  these  three 
kinds  is  closely  connected  with  that  of  stock- 
ings, and  \vill  be  found  briefly  noticed  under 
Hosiery  M/VNUfactuue. 

In  the  year  1850  there  were  3,201,061  pairs 
of  leather  gloves  imported,  chiefly  from  Franco. 
Very  few  English-made  gloves  are  exported. 

GLUCI'NIUM  is  the  metaUic  base  of  an 
earth  or  oxide  {Glucina)  discovered  by  Vau- 
quelin  in  1798.  It  is  a  fine  powder  of  a  .1  ■  p 
gray  colour,  very  difficult  of  fusion.  ^^  ik_ii 
btu-nished,  it  acquires  the  metaUic  lustre.  It 
sufiers  no  change  by  exposure  to  au-  or  water, 
at  common  temperatm-es ;  but  when  heated  to 
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redness  it  burns,  combines  with  oxygen,  and 
is  converted  into  glucina.  Glucina,  tlie  only 
ioiown  oxide  of  the  metal,  is  a  light  white 
powder,  inodorous,  tasteless,  infusible,  inso- 
luble in  water.  Chloride  of  Glucinium  is  colour- 
less, sweet,  very  fusible  and  volatile,  and 
-  sublimes  readily  in  white  brilliant  needles ;  it 
deliquesces  in  the  air.  Glucinium  combines 
also  with  bromine,  iodine,  and  sulphur.  The 
-salts  which  glucina  forms  mth  acids  ai-e  not 
important.  They  are  all  colourless,  except 
the  chromate,  which  is  yellow ;  the  taste  is 
sweet,  and  hence  the  name  of  the  earth,  and 
slightly  astringent.  This  rai'e  metal  has  not 
yet  been  of  much  practical  value  in  the  ai-ts. 

GLUE.  This  useful  substance  is  prepai-ed 
from  the  clippings  of  hides,  hoofs,  &c.,  by 
washing  in  lime-water,  boiling  in  water, 
slamming,  straining,  evaporating,  coohng,  and 
drying.  When  properly  prepared,  glue  is  of 
■A  deep  brown  colour,  translucent,  and  free 
from  spots  and  cloiids.  When  required  for 
use,  it  is  broken  into  pieces,  and  steeped  for 
ibout  24  hours  in  cold  water,  by  which  it  swells 
ad  softens ;  after  this  it  is  heated  in  a  glue- 
pot,  which  is  a  water-bath  made  for  the  purpose. 

Another  variety  of  glue,  Avhich  is  much 
softer  and  called  size,  is  obtained  from  parch- 
ment cuttings  and  several  animal  membranes. 

Jeffery's  Marine  G^ife,  introduced  within  the 
last  few  years,  and  so  remarkably  adhesive  for 
many  pmposes,  is  not  strictly  glue :  it  is  a 
■ement. 

GLYCERIN  is  a  nearly  colourless  viscid 
iquid,  obtained  from  ohve  oil;  it  cannot  be 
nade  to  crystallise.  Its  taste  is  exti-emely 
iweet.  It  mixes  with  water  in  all  proportions, 
iud  is  not  fermentable. 

GOAT- SKINS.  Goat-sldns,  both  with 
•espect  to  ih.Q  fell  which  forms  the  foundation 
md  the  hair  which  foi-ms  the  surface,  are 
iseful  materials  of  manufactures.  There 
v-ere  241,333  goat-skins  imported  in  1848  : 
vhile  there  were  foreign  manufactures  of 
;oat's  hair  imported  to  the  value  of  57,904Z. 
n  1848,  and  93,300/.  iu  1849. 

GOLD.  This  costly  and  beautiful  metal 
las  been  known  from  the  remotest  antiquity, 
tnd  has  been  \m  versally  employed  as  a  me- 
Uum  of  exchange.  Although  the  quantity  of 
;old  which  is  found,  when  compared  with  that 
if  other  metals,  is  small,  yet  it  occurs  in 
jreater  or  less  abundance  in  almost  every 
lart  of  the  globe.  It  occurs  in  the  na- 
ive state,  and  combined  with  silver,  and 
vequcntly  mixed  with  metallic  sulphurets  and 
'ffseniurets.  The  greatest  quantity  of  gold, 
Sit  to  that  recently  discovered  in  California, 
8  the  produce  of  South  Ameiica;  tlie  richest 
es  of  Eui-ope  are  those  in  Huugary,  and 


of  Asia,  in  Siberia;  it  has  been  found  also  in 
the  sands  of  the  Ehone,  the  Ehine,  and  the 
Danube;  small  quantities  are  occasionally 
found  in  the  stream  tin-works  of  Cornwall,  in 
Wicklow  in  Ireland,  and  in  the  Lead  Hills  in 
Scotland.  In  1826  one  piece  of  native  gold 
was  found  in  Siberia  weighing  26  lbs. 

Native  gold  occurs  crystalhsed,  capillary, 
and  massive;  the  primary  form  is  a  cube. 
Gold  not  unfrequently  occurs  alloyed  mth 
silver,  and  this  compound,  where  the  quantity 
of  silver  is  considerable,  is  Imown  by  the 
name  of  electriim.  Gold  is  sepai'ated  from  the 
various  substances  with  which  itis  mixed  by  the 
process  of  amalgamation  ;  this  consists  in  com- 
bining it  with  mercury,  and  heating  the  amal- 
gam formed,  so  as  to  distil  the  mercury,  which  is 
thus  repeatedly  used  for  the  same  pm-pose. 

Gold  is  of  a  fine  yellow  colour,  and  is  sus- 
ceptible of  a  high  degree  of  poHsh.  It  is 
nearly  as  soft  as  lead.  For  its  malleability, 
see  Gold-Beating.  It  is  also  exceedingly 
ductile  ;  a  single  grain  may  be  di-awn  out  into 
500  feet  of  wire.  Gold  suffers  no  change  by 
exposure  to  air  or  moisture,  even  when 
heated.  It  melts  at  about  2016"  of  Fahr., 
according  to  Daniell's  pyrometer;  when  in 
fusion,  it  appears  of  a  brilliant  green  coloui-. 

Most  metals  are  susceptible  of  combining 
with  gold  to  form  alloxjs,  of  which  the  follow- 
ing are  the  chief.    Arsenic  and  gold  form  a 
brittle  gray  substance.    Tellurium  and  gold, 
but  mixed  also  with  a  considerable  portion  of 
lead,  occiu-  in  combination,  constituting  three 
varieties  known  as  graphic  tcllurivm,  yellow 
tellurium,  and  hlack  tellurium.    Antimony  and 
gold  foi-m  a  pale  yellow  finely  grained  sub- 
stance. Manganese  and  gold  form  a  pale  brittle 
alloy.    Zinc  and  gold  yield  a  pale  green  alloy, 
very  brittle.    Tin  and  gold  form  a  pale  yellow 
alloy,  slightly  flexible.    Iron  and  gold  fonn 
an  alloy  of  a  pale  yellowish- gray  colour;  it  is 
very  ductile,  and  may  be  rolled  from  the 
thickness  of  three-quai'ters  of  an  inch  to  that 
of  a  guinea.    Nickel  .and  gold  fonn  a  brittle 
yellow  alloy ;  as  do  Cobalt  and  gold.  Co];>pcr 
and  gold  combine  in  all  proportions,  with 
little   alteration  of  the  colour  of  the  gold ; 
the  density  is  diminished,  but  the  hardness  is 
increased.    Bismuth  and  gold  form  a  brittle 
yellow  alloy.    Silver  and  gold  combine  well; 
the  resulting  alloys  ai-e  very  ductile.  Silver 
and  copper  are  both  used  as  alloys  in  gold 
coin.  Lead  and  gold  yield  a  veiy  brittle  alloy. 
Mercury  and  gold  form  an  amalgam  much 
used  in  the  arts  [Amalgam  ;  Gilding].  Pin- 
tinnm  and  gold  form  an  alloy  in  which  the 
colour  of  the  gold  is  destroyed. 

Tlie  Sails  of  Gold,  formed  by  the  combina- 
tion of  the  metal  with  acids,  are  not  much 
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employed  in  the  arts,  and  are  mostly  of  an 
unstable  character.  A  compound  of  gold 
with  peroxide  of  tin  forms  the  beautiful  2mrple 
jiowder  of  Cassiiis. 

GOLD  -  BEATING ;  GOLD  -  BEATERS- 
SKIN.  The  pecuhar  substance  called  Gold 
Beaters'  S/ci.n  is  prepared  from  the  outer  or 
peritoneal  membrane  of  the  large  intestine  of 
the  ox,  by  successive  processes  of  soaking,  scra- 
ping, washing,  alkalising,  &c.  The  manufacture, 
called  in  France  (where  it  is  chiefly  cari'ied  on) 
hoyaudcric,  is  an  exceedingly  dirty  and  ofiPensive 
one  ;  but  the  resulting  product  is  a  remarkably 
fine  and  beautiful  kind  of  membrane. 

Gold  heating  is  a  process  whereby  gold  is 
brought  to  the  state  of  very  fine  leaves,  for 
use  in  various  lands  of  gilding.  The  re- 
mai-kable  ductility  of  gold — a  quality  posses- 
sed by  it  to  a  greater  degree  than  by  any  other 
known  substance — is  here  taken  advantage  of 
to  the  fullest  extent,  as  a  means  of  limiting 
the  quantity  of  this  costly  material  required  on 
a  given  surface. 

It  is  by  a  combined  process  of  rolling  and 
liammering  that  the  attenuation  of  the  gold  is 
produced.  An  ingot  of  gold  is  milled  or 
rolled,  to  a  thickness  of  about  -g-i^  of  an 
inch;  and  this  riband  is  then  hammered. 
The  hammering  does  not  take  place  on  the, 
gold  itself ;  but  thin  membranes  are  interpo- 
sed between  the  hammer  and  the  gold.  These 
membranes  are  of  three  kinds  :  an  outside 
covering  of  common  parchment:  a  set  of 
leaves  made  of  very  fine  and  smooth  calf  skin 
veUum ;  and  another  set  made  of  gold-beaters' 
skin.  The  riband  of  gold  is  cut  up  into  small 
pieces,  each  measuring  exactly  an  inch  squai-e ; 
and  150  of  these  are  beaten  or  hammered  at 
once,  interleaved  between  the  membranes, 
iTutil  they  are  expanded  to  nearly  four  inches 
square.  They  are  removed,  cut  into  quai'ters, 
replaced  between  new  membranes  of  gold- 
beaters' -  skin,  and  beaten  again  ;  they 
again  expand  to  nearly  four  inches  square 
and  are  again  removed,  cut  into  quarters, 
and  replaced  between  the  skins.  A  third 
beating  expands  them  neai'ly  as  before.  The 
thickness  of  the  film  of  gold,  by  this  time, 
varies  from  to  of  a>i  inch, 

according  to  the  purpose  to  which  it  is  to  be 
applied.  The  attenuation  may  be  rendered 
more  intelligible  by  stating  that  100  square 
feet  of  the  leaf  gold  weighs  no  more  than  an 
ounce — a  result  nearly  as  surprising  as  any- 
thing presented  in  the  mechanical  arts.  A 
certain  greasincss  which  comes  upon  the 
interleaved  membranes  is  removed  by  beating 
them  between  pieces  of  white  paper.  The 
beating  of  the  gold  is  effected  by  hammers 
weighing  from  10  to  10  lbs.,  on  a  smooth 


block  of  marble  :  150  small  squares  of  gold 
form  the  group  or  bundle  for  the  first  beat- 
ing, COO  for  the  second,  and  800  for  the  third. 

Two  other  metals,  silver  and  copper,  have 
sufficient  malleability  to  be  brought  into  the 
state  of  thin  leaves  by  hammering  ;  and  both 
are  used  to  a  limited  extent  in  this  state  in  the 
arts.  But  these  metals  would  fractiu:e  long 
before  such  a  degree  of  thinness  could  be  ob 
tained  as  in  the  case  of  gold ;  consequently  leaf- 
silver  andleaf-copper  are  thicker  thanleaf  gold. 

GOLD-WEIGHING  MACHINE.  In  1843 
Mr.  Oldliam  described  before  the  Institution 
of  Civil  Engineers  the  beautiful  Gold-weighing 
Balance,  invented  by  Mr.  Cotton,  at  that  time 
Governor  of  the  Bank  of  England.  In  the 
transactions  between  the  INIint  and  the  Bank 
on  the  one  hand,  and  between  the  Bank  and 
the  public  on  the  other,  scrupulous  accm-acy 
is  requisite  in  weighing  the  sovereigns  and 
half-sovereigns.  When  there  is  a  coinage  of 
new  gold,  the  gold  is  conveyed  from  the  Mint 
to  the  Bank  in  pai'cols  called  'journeys,'  each 
journey  weighing  15  lbs.,  and  containing  701 
sovereigns.  A  group  of  200  sovereigns  is 
accurately  weighed,  and  other  groups  ai-e  then 
balanced  against  them,  so  that  the  pieces  are 
not  counted.  The  officers  of  the  Muit  ai-e 
allowed  an  overphis  called  the  'remedy,' 
amounting  to  twelve  grains  in  everj'  lb.  weight, 
but  they  generally  work  to  -nithin  one-half  of 
this  amount :  that  is,  in  two  bundles  of  50 
new  sovereigns  each,  the  total  weight  \rA\  not 
difier  so  miich  as  six  grains. 

But  it  is  in  the  circulation  of  the  gold  coins 
between  the  bank  and  the  pubhc  that  the  vari- 
eties of  weighing  arise.  It  is  computed  that, 
at  a  rough  average,  30,000  sovereigns  pass 
over  the  bank  counter  every  day ;  and  it  is 
necessarj' — either  as  a  regular  system,  or  at 
stated  periods — to  ascertain  how  much  the 
coins  have  lost  in  weight  by  the  friction  of  usage. 
With  the  old  bulUon-scales,  4000  sovereigns 
could  be  weighed  in  six  hours,  and  a  deficiency 
amounting  only  to  of  a  grain  could  be  de- 
tected ;  but  the  agitation  of  the  air  by  the 
sudden  opening  of  a  door,  the  breathing  of 
persons  near  the  apparatus,  and  many  other 
minute  cu-cumstances,  were  suflicient  to  dis- 
turb this  dehcate  insti'ument ;  while  the  eyes 
of  the  teller  or  weigher  became  wearied  and 
dimmed,  by  constantly  watching  the  indicator 
of  the  balance,  after  weighing  three  or  four 
thousand  sovereigns.  Mr.  Cotton  therefore, 
endeavoured  to  plan  an  instrument  which 
while  it  should  be  still  moreaccm-ate  thnn  the 
bulUon-balancc,  might  at  the  same  time  be 
easier  and  more  expeditious  in  use  ;  and  with 
the  aid  of  Jlr.  Napier,  the  Engineer  of  Lam- 
beth, he  completely  succeeded. 
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The  exterior  of  Mr.  Cotton's  apparatus  pre- 
sents a  plain  brass  case,  with  a  small  hopper 
tube  on  the  top  plate.  About  four  inches  from 
the  liopper  there  is  an  opening  in  the  top 
plate,  through  which  is  seen  a  platform  in  the 
shape  of  a  quadrant,  suspended  above  one  end 
of  a  balanced  beam.    On  one  side  of  the  case 
is  a  till,  to  receive  the  sovereigns  as  they  are 
weighed ;  it  is  pai-titioned  so  that  one  division 
is  left  for  standard  com,  and  the  other  for  such 
as  ai-e  light ;  and  each  division  has  a  sliding 
door,  for  removing  the  coins.    The  hopper 
being  filled  with  gold  coins,  a  system  of  clock- 
work withm  the  machine  places  a  sovereign  on 
the  little  platform;  if  the  sovereign  is  of 
standard  weight,  a  small  tongue  comes  rapidly 
forward  and  pushes  it  into  that  side  of  the 
tiU  allotted  to  such  coin ;  if  light,  another 
tongue  pushes  the  sovereign  into  the  other 
side  of  the  tiU.    These  tongues  act  at  right 
angles  to  each  other.    While  one  sovereign 
is  being  thus  weighed,  a  succeeding  one  is  on 
its  way  from  the  hopper  to  the  platform ;  and 
the  moment  the  preceding  sovereign  is  dis- 
1  posed  of,  another  supplies  its  place.    All  that 
the  attendant  has  to  do,  when  the  machine  is 
wound  up  for  action,  is  to  keep  the  hopper 
supplied  with  sovereigns,  and  to  remove  the 
weighed  sovereigns  from  the  tiU  from  time  to 
time.    The  machine  can  weigh  10,000  sove- 
reigns in  six  hom-s.    It  can  separate  into  two 
groups  sovereigns  which  differ  in  weight  by  a 
fraction  of  a  grain  so  inconceivably  small  as  to 
be  scai-cely  credible  to  those  who  ai-e  not  ac- 
quainted with  the  high  excellence  of  this  deli- 
cate branch  of  art. 

During  the  investigation  of  the  Eoyal  Mint 
(Commission,  in  1848,  it  appeared  by  the  evi- 
ddence  of  Mr.  Miller,  weighing  clerk  in  the 
iBank  of  England,  that  Mr.  Cotton  was  led  to 
ithe  invention  of  his  machine  by  an  injustice 
^■which  the  bank  unconsciously  inflicted  on  the 
ppublic.    Sovereigns  which  were  issued  from 
oone  counter  at  the  bank  as  being  fuU  weight, 
iwere  refused  at  another  counter  as  being 
blight ;  and  when  this  matter  was  investigated 
ilit  was  found  that  numerous  causes  rendered 
tithe  attainment  of  uniformity  in  the  action  of 
tithe  bank  scales  quite  hopeless,  however  small 
tJthe  actual  amount  of  error  might  be  in  each 
iiindividual  case.  Between  1844  and  1848  there 
were  48,000,000  gold  coins  weighed  by  Mr. 
Cotton's  machines  at  the  Bank  of  England  ; 
and  the  bankers,  who  pay  and  receive  more 
com  at  the  bank  than  private  persons,  place 
undoubting  reliance  on  the  accuracy  of  the 
^machines.  Every  sovereign  now  paid  over  the 
counter  of  the  bank,  has  been  passed  through 
Itbe  macliine  before  being  so  paid.    The  bank, 
according  to  the  evidence  of  Mr,  Miller,  has 
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six  of  these  macliines  in  action,  five  for  sove- 
reigns and  one  for  half-sovereigns ;  each  of 
which  will  weigh  33  coins  per  minute  !  The 
machines  require  cleaning  once  a  week — an 
easy  hour's  work  to  each  machine.  The  ma- 
chines cost  about  200/.  each,  and  have  never 
yet  needed  repair.  The  bank  saves  about 
1000/.  per  annum  in  wages  to  weighers,  and 
the  public  is  shielded  from  unintentional 
wrong  on  the  part  of  the  bank,  by  the  use  of 
these  truly  wonderful  Uttle  machines. 

GOLD-WORKING.    We  are  in  the  habit 
of  associating  our  ideas  of  mines  of  gold 
with  a  few  favoured  spots ;  but  in  truth  this 
precious  metal  is  very  widely  diffused  through- 
out the  world.    Spain  has  gold  among  the 
sands  of  the  Tagus,  but  in  too  small  quan- 
tity to  be  worth  collecting.  France,  Piedmont, 
and  Tuscany,  also  present  a  few  traces.  In 
the  teri-itory  of  Salzburg  gold  occurs  in  suffi- 
cient quantity  to  attract  attention.  Ireland 
has  a  little  gold  among  the  Wicldow  moun- 
tains.   But  it  is  in  Hungary  and  Transyl- 
vania that  the  greatest  European  deposit  is 
met  with ;  at  Konigsberg,  Borson,  Schemnitz, 
Felsobanya,  Telkebanya,  Kapink,  Vorospatak, 
Offenbanya,  Zalatua,  and  Nagy-ag,  in  those 
countries,  gold  mines  are  worked,  and  gold 
obtained  to  the  extent  of  one  to  two  thousand 
lbs.  annually.    Asia  presents  numerous  gold 
mines   at  Breezof  and  other  places  on  the 
Ural,  and  especially  in  Siberia  ;  in  Tibet, 
Lydia,  Japan,   and  Ceylon.    The  Eastern 
Archipelago  presents  traces  of  gold  in  For- 
mosa, J ava,  Sumati'a,  Borneo,  and  the  Philip- 
pines.   Africa  presents  its  store  of  gold  dust, 
in  greater  or  less  quantity,  in  Kordofan,  Sofala, 
and  the  wide  region  which  bounds  the  Sahara 
desert  on  the  south.  America  is,  however,  the 
richest  part  of  the  globe  for  gold.    In  Brazil, 
Chili,  Peru,  Ecuador,  New  Grenada,  Mexico, 
North  CaroUna,  and — ^last,  though  not  least — 
California,  this  precious  metal  is  found.  Per- 
haps we  may  name  California,  Siberia,  and 
Brazil,  as  at  present  the  three  richest  gold- 
producing  countries.    From  all  the  countries 
and  distiicts  named,  the  gold  brought  to 
market  is  mostly  derived  from  alluvial  sand, 
and  is  extracted  by  washing. 

Under  California  and  Russia  will  be 
found  a  little  notice  of  the  quantities  of  gold 
procured  from  those  countries;  but  we  may 
here  say  in  addition,  in  respect  to  Cahfornia, 
that  it  has  lately  been  ascertained  that  during 
the  year  1850,  gold  was  shipped  as  freight 
from  St.  Francisco,  to  the  value  of  nearly  30 
million  dollars ;  besides  an  estimated  amount, 
for  gold  brought  away  by  returning  adven- 
turers, and  gold  retained  in  California  as  a 
circulating  medium,  of  18  millions  more 
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maldng  48  milUon  cloUars'  worth  as  the  pro- 
duce of  one  year.  . 

The  gold  obtained  from  the  sand  of  nver 
valleys  is  separated  from  the  sandy  particles 
by  repeated  processes  of  washmg ;  but  the 
smaller  grains  of  gold,  which  cannot  easily 
be  so  separated,  are  subjected  to  the  process 
of  amalgamation  by  means  of  ^^^^f^^J'' 
Sometimes  the  gold  is  found  mixed  with  sul- 
phurets  of  copper,  silver,  arsenic,  or  othei 
metals;  and  to  separate  these  sulphurets  re^ 
quires  the  combined  processes  of  washmg  and 
amalgamation.    The  recent  furor  concemmg 
California  has  led  to  the  invention  of  a  num- 
ber of  new  machines  to  faciUtate  the  separa- 
tion of  the  gold  from  the  sands.    A  gold  iom- 
nowing  machine,  recently  introduced  at  Paa-is, 
is   intended    for    emigrants  to  California. 
Leaving  out  the  separate  lumps  of  gold  it  is 
said  that  the  auriferous  sands  yield  about  one 
ounce  of  gold  m  500  lbs.  of  sand  ;  so  that  this 
weight  of  sand  must  be  washed,  before  the 
gold  can  be  procured.    The  new  winnowing 
machine  is  intended  by  its  inventors  to  sepa- 
rate much  more  gold  from  the  sand  thaa  by 
the  ordinary  washing,  and  to  do  it  much  more 
quickly.    The  machine  acts  by  keepmg  up  a 
constant  agitation  among  the  particles,  with  a 
provision  to  allow  the  escape  of  the  earthy 
matter.     The  sand  is  put  into  a  kind  ot 
hopper,  whence  it  descends  into  a  receptacle 
where  a  rotating  fan  or  winnow  works ;  the 
Tvinch  which  works  this  fan  at  the  same  time 
pumps  up  water  from  a  river  through  a  hole  ; 
the  sand  and  water  flow  down  a  trough  into 
the  river,  while  the  gold  is  left  in  the  machine. 
It  is  said  that  one  of  these  machines  is  to  be 
sp.nt  to  the  Great  Exhibition. 

The  working  of  gold  into  piu^oses  of  use 
and  ornament  gives  rise  to  many  important 
and  interesting  branches   of  manufacture. 
The  coining  of  gold  into  money  is_  noticed 
under  Mint;  and  the  making  of  thm  lea-ves 
under  Gold  Beating.    Gold  and  silver  plate 
is  an  important  branch  of  manufacture.  By 
mechanical  means  (pressure  between  steel 
rollers)  a  thin  layer  of  gold  or  silver  may  be 
made  to  adhere  to  a  thicker  plate  of  some 
cheaper  metal;  but  true  gold  plate  has  no 
such  inferior  layer.  The  processes  of  roUmg, 
casting,    punching,     chasing,  hammenng, 
stamping,  soldering,  riveting,  all  come  into 
requisition  in  the  manufacture  of  a  piece  ot 
gold  plate.    The  approaching  Exhibition  will 
contain  many  magnificent  specimens  of  this 
art,  especially  from  London  and  Paris  ;  some 
of  the  works  from  Paris  will  be  of  great  value. 
The  Goldsmith's   Company  of  London,  in 
order  to  encourage  an  art  with  which  they  are 
so  intimately  connected,  have  offered  rewoi-ds 


to  the  amount  of  lOOOZ.  for  the  best  specimens 
prepai-ed  for  the  Exhibition.    The  prizes  arc 
to  be  one  of  200/.,  three  of  100/.,  three  of  oO/ 
three  of  30/.,  six  of  25/.,  three  of  20/.,  two  of 
15/.  and  two  of  10/.    The  oi-ticles  are  to  be 
the  modeUiug  and  manufacture  of  British 
artists;  they  are  to  bear  the  London  HaU- 
mark  of  1850-1 ;  and  they  may  be  of  silver, 
silver-gilt,  or  gilt  in  part.  The  articles  named 
are  groups  of  figures,  table  candelabra,  shields, 
salvers,  sideboard  and  altar  dishes,  dessert 
services,  sideboard  ewers,  ornamental  cups, 
entree  dishes,  candlesticks  and  light-branches, 
tea  and  coffee  services,  communion  serN-ices, 
salt  cellars,  claret  jugs,  bread  or  cake  baskets, 
tea  or  coffee  salvers,  tea  kettles,  inkstands, 
spoons,  and  forks. 

A  considerable  quantity  of  gold  is  used  in 
the  manufacture  of  waich-cases;  but  much 
more  is  consumed  in  the  numerous  ti-ifles  which 
come  under  the  general  name  of  jewellery. 
Pencil  cases,  pen-holders,  thimbles,  bodlans, 
toothpicks,  tweezers,  broaches,  finger-nngs, 
watch-rings,    ear-rings,    chains,  bracelets, 
buckles,  clasps,  &c.-these  lead  to  a  lai-ge 
consumption  of  gold  in  London  and  Bii-ming- 
ham,  and  to  the  emplojanent  of  a  considerable 
number  of  persons.    Some  of  these  small 
trinkets  ai-e  made  of  sohd  gold,  some  with  a 
thin  film  of  gold  on  a  substratum  of  silver  or 
copper.    Most  of  these  articles  are  made  by 
persons  who  receive  the  material  from  manu- 
facturers or  wholesale  dealers,  and  who  em- 
ploy a  few  apprentices  and  assistants  to  make 
up  the  trinkets.    Lathes,  >ices,  rollers,  ham- 
mers,  punches,  files,  di-aw-plates,  we-di-amng 
appai-atus-aU  these,  on  generally  a  small 
scale,  are  employed  in  workmg  up  the  gold  to 
the  required  form.  _ 

GO'NDOLA  is  the  name  given  to  tne  piea- 
sm-e-boats  at  Venice,  which  ai-e  very  numei-ous 
and  serve,  on  its  canals,  for  persons  of  all 
classes  to  proceed  from  one  district  to  another. 
The  gondola  is  shallow,  long,  and  naiTOW, 
looking,  as  Byron  describes  it,  like  a  cofhn 
inacanoe.owig  to  the  black  cmlams,  &c., 
of  the  cabin  in  the  centa-e.    The  gondohen 
once  formed  an  important  coi-poration,  several 
thousands  in  number,  and  distingmshed  foi 
their  wit  as  well  as  for  their  skiU  and  honestJ^ 
The  number  of  gondolas  has  greatly  decreased 
in  consequence  of  the  decline  of  the  prospenty 

of  Venice.  .  f 

GONG,  is  a  Chinese  musical  instrument  oi 
percussion,  made  of  a  mixed  metal  of  copper 
and  tin,  in  form  much  like  the  cover  of  a 
large  culinary  chaldron,  being  circular,  vaij- 
ing  from  about  fifteen  to  twenty  inches  m 
diameter,  and  having  a  rim  of  from  wo  to 
three  inches  in  depth.   It  is  sti-uck  by  a  kmd 
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of  dnun-slick,  the  head  of  wliich  is  of  hard 
leather.  It  is  a  very  sonorous  and  powerful 
insti'ument. 

GONIO 'METER  is  an  instrument  em- 
ployed to  detemiine  the  angle  at  which  the 
planes  of  crystals  are  inclined  to  each  other. 
The  common  goniometer  consists  of  two  ai'ms 
of  metal,  lilce  the  letter  X,  turning  on  a  joint 
at  the  intersection.  Two  contiguous  planes 
of  the  crystal  are  placed  between  the  shorter 
arms,  and  a  graduated  arc  between  the  longer 
aims  serves  to  measure  the  inclination  of  the 
planes.  As  this  instrument  is  incapable  of 
affording  results  sufficiently  accurate  to  deter- 
mine the  species  to  which  a  crystal  belongs, 
we  proceed  to  describe  the  more  perfect  in- 
strument invented  by  Dr.  Wollaston,  and 
called  the  reflective  (joniometer.  This  instru- 
ment consists  of  a  graduated  circle  mounted 
upon  a  horizontal  axis,  to  one  extremity  of 
which  is  attached  a  moveable  pin,  having  a 
sUt  for  the  pui-pose  of  receiving  a  small  brass 
plate.  To  this  plate  the  crystal  is  attached  by 
means  of  a  piece  of  wax,  so  that  it  may  pro- 
ject beyond  the  edge  of  the  plate.  The  pin 
(which  is  provided  with  a  vertical  and  hori- 
zontal movement)  is  then  raised  or  lowered 
lentil  the  reflection  of  any  convenient  object 
above  appears  to  coincide  with  some  other  ob- 
ject beneath.  The  instrument  being  thus 
adjusted,  the  graduated  circle  is  tm-ned  until 
a  similar  reflection  is  obtained  from  the  con- 
tiguous side  of  the  ciystal.  The  arc  which 
the  circle  wUl  then  have  described  will  be 
equal  to  the  supplement  of  the  inclination  of 
the  crystalUne  planes ;  but,  the  margin  of  the 
circle  being  graduated  in  an  inverted  order, 
the  true  inclination  is  given  without  further 
computation,  and  may  be  read  off  with  consi- 
derable accuracy.  In  turning  the  crystal,  the 
direction  of  the  edge  common  to  its  two  planes 
should  not  be  altered,  and  the  rays  in  both 
instances  should  be  reflected  from  that  portion 
of  the  planes  which  is  nearest  to  their  common 
edge,  otherwise  the  observation  will  bo  affected 
by  parallax.  By  this  instrument  the  inclina- 
tion of  planes,  whose  area  is  less  than  the 
100,000th  part  of  a  square  inch,  may  be  de 
terniincd,  by  means  of  a  veniiei',  within  a 
minute  of  a  degree. 

GOOSE-FEATHERS.  The  product  which 
chiefly  renders  the  goose  valuable  in  the  Arts, 
is  noticed  under  FEATHEns. 

GOOSEBERRY.  In  the  manufacturing 
districts  of  Lancasl-.ire,  and  the  adjoining 
counties,  the  cultivation  of  the  gooseberry  has 
been  brought  to  sui-prising  perfection,  at  least 
as  regards  the  size  of  the  fruit;  and  this 
cliiefly  by  the  manufacturing  classes,  in  con- 
sequence of  piizes  being  awarded  to  success- 


ful competitors  at  the  gooseberry-show  meet- 
ings. Judging  from  the  quality  of  tlie  varie- 
ties grown  for  competition  in  this  way,  it  ap- 
pears that  weight  is  the  only  qualification 
required. 

GOTHEBORG,  or  GOTHENBURG,  a 
tomi  in  Sweden,  is  in  a  very  thriving  state. 
Its  commerce  is  extensive  and  very  active, 
especially  with  England.  About  600  vessels 
are  engaged  in  its  trade  with  foreign  coun- 
tries, and  nearly  as  many  in  that  Avith  other 
Swedish  harbours.  Its  exports  consist  chiefly 
of  u'on  and  steel,  timber,  tar,  and  pitch.  Many- 
vessels  are  built  here.  The  manufactures, 
though  numerous,  are  on  a  small  scale. 

GOTHIC  ARCHITECTURE.  We  can 
only  touch  on  this  large  subject  in  the  pre- 
sent work  so  far  as  regards  brief  descriptions, 
under  their  several  headings,  of  the  mecha- 
nical sti-uctm'e  involved  in  the  chief  parts  of  a 
gothic  building. 

GOTTINGEN,  a  principality  of  the  king- 
dom of  Hanover,  has  large  forests  and  good 
pastures.  The  mineral  products  ai-e  iron, 
salt,  basalt,  freestone,  millstones,  potter's  and 
porcelain  clays,  coals,  and  alum.  The  manu- 
factm-es  consist  of  linen  yam  and  linens,  iron 
and  copper  ware,  deals,  mirrors,  glass,  potteiy, 
wooUens,  leather,  paper,  &c.  The  chief  town 
also  called  Gottingen,  is  more  famous  for  its 
University  than  for  its  industry  and  com- 
merce. The  expenditure  of  those  connected 
■ndth  the  university  forms  the  principal  means 
of  subsistence  to  the  inhabitants ;  but  they 
have  however  considerable  manufactures  of 
woollens,  tobacco,  leather,  soap  and  candles, 
musical  and  scientific  instruments,  stock- 
ings, &c. 

GOURD,  a  kind  of  fruit  obtained  from 
vai-ious  plants  of  the  natural  order  Cucurbi- 
tacecc.  In  countries  having  hot  and  dry  sum- 
mers the  different  kinds  of  this  fruit  are  held 
in  high  estimation,  and  are  a  valuable  article 
of  consumption,  acquiring  a  very  large  size, 
abounding  in  nutritious  matter,  and  being 
moreover  veiy  wholesome.  The  largest  is  the 
kind  called  Potiron  Jaune  by  the  French, 
which  sometimes  weighs  above  2  cwts. 

GRADUATING  INSTRUMENTS.  The 
name  of  graduation  is  given  to  the  marlcing  of 
degrees  and  fractions  of  a  degree,  on  mathe- 
matical and  astronomical  instruments.  This 
graduation,  or,  as  the  workmen  more  generally 
style  it,  dividing,  is  performed  in  two  ways,  by 
making  a  copy  of  a  system  of  divisions  already 
existing,  or  by  original  dividing.  The  straight 
scales  and  rules  which  are  in  common  use  in 
cases  of  drawing  instruments,  are  divided 
thus  :— The  original  pattern,  and  tlic  scale  on 
which  the  copy  is  to  bo  laid,  are  placed  side 
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by  side ;  a  straight  edge,  mth  a  shoulder  at 
right  angles,  like  a  carpenter's  square,  is  made 
to  slide  along  the  original,  stopping  at  each 
division,  when  a  corresponding  stroke  is  cut 
by  the  dividing  knife  on  the  copy.  With  care 
and  practice,  this  method  admits  of  consider- 
able accuracy.  By  makkig  the  straight  edge 
turn  on  the  centre  of  a  divided  cu-cle,  the 
divisions  of  that  circle  may  be  copied  upon 
any  concentric  circle.  Common  protractors 
are  thus  divided,  and  scales  upon  ckculai- 
limbs.  The  original  circle,  which  may  have 
several  orders  of  divisions  for  different  pur- 
poses, is  called  a  dividing  plate. 

Theodohtes  and  ordinary  circular  instru- 
ments were  thus  divided,  previous  to  the  in- 
vention by  Eamsden  of  his  dividing  engine. 
The  general  principle  of  this  engine  may  per- 
haps be  understood  by  the  following  descrip- 
tion :— A  horizontal  circle  of  four  feet  diameter 
turns  upon  a  vertical  axis  ;  the  outer  edge  is 
ratched,  or  notched,  by  an  endless  screw,  one 
revolution  of  which  carries  the  circle  round 
10',  or  one-sixth  of  a  degree  ;  the  pressure  of 
the  foot  upon  a  treadle  turns  the  screw  for- 
ward, and  there  is  a  series  of  very  ingenious 
contrivances  which  enable  the  divider  to  turn 
the  screw  through  any  portion  of  its  revolution 
at  each  descent  of  the  treadle,  and  which 
restores  the  position  of  the  parts,  when  the 
foot  is  taken  off,  without  allowing  any  return 
motion  to  the  screw.  The  ckcle  to  be  divided 
is  fixed  upon  the  dividing  engme,  and  made 
concentric  with  it,  and  a  division  cut  after  each 
pressure  of  the  foot.  The  Board  of  Longitude 
gave  Eamsden  a  reward  of  300Z.  for  the  m- 
vention  of  this  machine,  and  315Z.  for  the 
machine  itself,  leavmg  it,  during  pleasure,  m 
his  possession,  on  condition  that  he  would 
divide  sextants  at  six  shilhngs  and  octants  at 
three,  for  other  mathematical  instrument 
makers.     Machines  of  a  similar  land,  with 
some  alterations  and  improvements  have  smce 
been  constructed  by  John  Troughton,  Edward 
Troughton,  and  others,  and  these  are  still 
employed  in  all  instruments  which  are  not 
large  enough,  or  not  sufficiently  valuable,  to 
require  original  dividing. 

Dividing  engines  have  been  constructed 
somewhat  differently  by  Eeichenbach  and 
others  in  Germany,  and  by  Gambey  in  Pans. 
Much  of  the  German  division  is  excellent, 
and  probably  superior  to  any  English  engine- 
dividing.  It  is  understood  to  be  performec 
by  copying.  A  large  circle  having  been  divided 
originally  with  great  care,  the  copy  is  placed 
upon  it,  and  concentric  with  it.  A  microscope 
is  fixed  independently  over  the  divided  circle, 
the  divisions  are  brought  in  succession  under 
the  wires  of  the  micrometer,  and  a  line  is  cut 
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in  the  copy  after  each  bisection.  This  pro- 
cess is  much  more  tedious  than  the  EngUsh 
engine  dividing,  but  it  admits  of  the  greatest 
accui-acy  when  the  workman  is  careful  and 
expert. 

Original  dividing,  by  wliich  the  dividing 
engines  themselves  are  graduated,  and  wliich 
is  employed  for  the  highest  class  of  astrono- 
mical instruments,  is  a  process  requiring  all 
the  resources  of  dehcate  mechanical  and 
mathematical  art. 

GEATN.   In  the   common  weights  and 
measures  of  this  country,  a  grain  is  the  smallest 
weight  now  in  use.    It  is  of  about  the  weight 
of  a  seed  of  wheat  com,  and  must  therefore 
be  considered  rather  as  a  theoretical  aliquot 
part  of  a  larger  weight  than  as  itself  a  proper 
standard  of  weight.    By  a  statute  of  12G6,  it 
was  enacted  that  32  grains  of  wheat,  taken 
out  of  the  middle  of  the  ear,  and  well  dried, 
should  weigh  a  pennyweight,  of  which  20 
should  make  an  ounce,  of  which  12  should 
make  a  pound.  Consequently  the  pound  (troy) 
of  this  period  consisted  of  7680  grains,  whereas 
that  afterwards  in  use  had  only  5760.  The 
reason  was,  that  it  became  usual  to  divide  the 
same  pennyweight  into  24  instead  of  32  grains. 
The  grain  lost  much  of  its  unportance  by  the 
introduction  of  the   averdupois  pound,  of 
which  it  is  not  a  constituent  aliquot  _  pai-t. 
The  ancient  averdupois  pound  is  variously 
stated  at  from  7009  grains  to  less  than  7000, 
at  which  latter  number  it  is  now  fixed  bylaw. 

The  weight  of  one  grain  is  obtained,  for 
practical  purposes,  without  difficulty,  by 
weighing  a  thin  plate  of  metal  of  uniform 
thickness,  and  cutting  out  by  measurement 
such  a  proportion  of  the  whole  plate  as  should 
give  one  grain.  But  a  much  better  plan  is  to 
draw  a  given  weight  of  ductile  metal  into  very 
thin  wire,  and  to  cut  from  the  we  that  length 
which  is  the  same  proportion  of  the  whole 
length  as  a  grain  is  of  the  whole  weight.  In 
this  way  pieces  of  wire  are  obtained  for  chemi- 
cal puiToses  which  weigh  only  the  thousandth 
part  of  a  grain  ;  and  even  less  weights  might 
be  obtained,  if  it  were  necessaiy. 

Another  popular  use  of  the  word  gram  is  as 
a  synonyme  of  corn;  for  a  fow  statistical 
detaUs  concerning  which  we  may  refer  to 
Corn  Trade.— Adding  here,  however,  a  later 
item,  concerning  the  Corn  Trade  of  1850.  In 
that  year  the  grain  or  corn  imported  into 
Great  Britain  amounted  to  7,9C9,-t35  quai-ter.s  ; 
whUethe  vai-ious  kinds  of  flour  and  meal  im- 
ported were  3,873,908  cwts.  Nearly  half  of 
the  grain  imported  was  wheat;  and  ncai-ly  all 
the  moal  was  wheat-meal  or  flour. 

GEAINS  OF  TAEADISE  arc  hot,  acrid, 
aromaUc  seeds,  obtained  from  the  coast  of 
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Guinea,  and  used  for  medicinal  and  other 
purposes  as  stomachic  and  cordial  stimulants. 
They  are  produced  by  the  Ainonium  Grana- 
Paradisi  of  Linuffius,  and  Amomum  grandi- 
florum  of  Smith. 

GRANADA.  This  beautiful  Spanish  pro- 
vince is  covered  with  a  luxuriant  vegetation. 
The  sumach  and  the  cork  trees,  the  oak  bearing 
the  edible  fruit,  and  many  other  valuable  trees 
and  shrubs,  form  the  extensive  thickets  of 
the  Sierras.  The  soil  is  very  productive  and 
the  agriculture  good.  Metals  are  abundant  in 
the  mountains.  Near  Gangajar  alone  there 
are  117  lead  mines.  Copper  ore  lies  on  the 
surface  in  many  places ;  antimony  and  quick- 
silver are  found  near  Malaga,  and  molybdenum 
at  Eonda.  Coal  is  found  on  the  margins  of 
the  Beiro  and  of  the  .Alfacar,  near  the  capital. 
Exquisite  marbles,  jaspers,  and  alabaster,  are 
abundant. 

The  famous  city  of  Granada,  the  capital  of 
the  province,  has  fallen  from  its  ancient  gran- 
deur. It  still  has,  however,  a  royal  manufac- 
tory for  saltpetre  and  gunpowder,  and  several 
manufactories  of  silk  stuffs,  such  as  velvet, 
taffetas,  satin,  handkerchiefs,  and  ribands. 
The  sewing  silk  of  Granada  is  preferred  to  all 
others. 

There  is  yet  another  Granada — the  New 
Granada  of  South  America,  one  of  the  lately 
formed  republics  of  that  contiaent.  The 
productions  of  New  Granada  include  cacao, 
cotton,  coffee,  tobacco,  indigo,  rice,  and  sugar. 
The  forests  furnish  Nicaragua  and  BrasUetto 
wood,  fustic,  and  logwood.  To  these  may  be 
added  the  Cinchona,  or  Peruvian  bark.  The 
numerous  herds  which  pasture  on  the  Llanos 
famish  hides  and  tasajo,  or  dried  meat  ; 
horses,  mules,  and  homed  cattle  are  exported 
to  the  West  Indies.  The  mineral  riches  are 
considerable,  and  mostly  occur  on  the  western 
declivity  of  the  three  chains  of  the  Andes. 
They  consist  of  gold,  silver,  platinum,  mer- 
cury, copper,  lead,  iron,  and  rock-salt.  The 
produce  of  gold  seems  to  be  on  the  increase, 
but  has  not  yet  attained  the  quantity  which 
was  got  before  the  war  of  independence.  Iron 
and  coal  are  found  in  the  mountains  border- 
ing on  the  table  land  of  Bogota :  some  attempts 
have  been  made  to  work  the  iron-mines,  and 
the  coal  is  used  in  the  smithies  and  for  the 
steamboats.  Eock  salt  and  salt  springs  occiu*. 
The  manufactuiing  industry  is  not  important. 
It  is  limited  to  woollen  and  cotton  stuffs  of  a 
coarse  texture,  only  adapted  for  tlie  use  of  the 
lower  classes,  and  mostly  made  by  the  con- 
sumers. British  produce  and  manufactures 
were  exported  to  New  Granada  in  1848  to  the 
value  of  247,916i. :  the  chief  port  of  debarka- 
tion being  Cartagena. 


GEANULATION.  This  temi  is  applied  to 
a  process  by  which  metal  is  reduced  to  the 
state  of  small  fragments.  While  the  metal, 
such  as  silver  or  copper,  is  in  a  melted  state, 
it  is  forced  into  an  iron  vessel  filled  vnih  holes ; 
it  passes  through  these  holes,  into  a  pool  of 
water,  or  upon  a  bundle  of  twigs  soaked  in 
water,  and  becomes  thus  soUdified  into  smaE 
globular  fragments  like  shot :  indeed  the 
making  of  shot  is  thus  conducted.  [Shot 
Manufactuee].  Silver  alloys  are  granulated 
previous  to  refining;  and  copper  is  brought 
to  the  state  called  bean  shot,  by  granula- 
tion. 

GRANITE.  This  is  one  of  the  most  abun- 
dant rocks  seen  at  or  near-  the  surface  of  the 
earth.  It  underHes  the  stratified  rocks,  and 
appears  at  some  remote  geological  sera  to  have 
been  iu  a  fluid  state  from  the  effect  of  intense 
heat. 

Granite  is  one  of  the  most  beautiful  of  rocks, 
and  viewed  mineralogically  its  composition  is 
remarkable.  Mica,  felspar,  and  quartz,  in 
distinct  crystals,  or  else  flUing  interstices  be- 
tween crystals,  constitute  the  typical  varieties; 
but  other  minerals,  such  as  hornblende,  acti- 
nolite,  chlorite,  talc,  compact  felspar,  steatite, 
garnet,  zircon,  &c.,  enter  into  and  sometimes 
considerably  modify  the  aspect  of  granite, 
especially  in  colour,  which  varies  much.  Ex- 
cept in  a  few  cases,  granite,  as  its  name  im- 
pUes,  shows  the  grains  of  its  component  pai-ts; 
the  size  of  these  varies  extremely.  Granite  is 
indeed  rather  a  name  for  a  mode  of  aggrega- 
tion than  for  a  definite  chemical  or  even  mine- 
ralogical  structure ;  and  the  varieties  are  thus 
too  numerous  to  be  distinctiy  named. 

Granite  is  largely  employed  ia  building, 
especially  in  the  more  important  engineering 
works.  New  London  Bridge  affords  a  beauti- 
ful instance  of  its  use.  It  is  also  much  em- 
ployed in  paving  the  London  streets.  When 
polished  it  presents  a  fine  appearance;  but 
the  poUshing  is  a  work  of  great  labour,  on  ac- 
count of  the  hardness  of  the  stone.  Aber- 
deenshire, Devon,  and  Cornwall,  furnish  our 
chief  supplies  of  granite. 

A  very  large  blocic  of  granite,  upwards  of  20 
feet  long,  and  of  the  finest  quality  and  coloiu-, 
has  lately  been  raised  by  the  "Cheosewring 
Granite  Company,  at  their  quarries,  on  the 
Cheesewring-hill,  near  Liskcard,  which  is  in- 
tended to  be  sent  to  the  Great  Exhibition  of 
1851.  The  mass  of  atone,  of  which  this  formed 
a  portion  of  the  quarry,  contained  by  measure- 
ment the  extraordinary  quantity  of  above  4,000 
cubic  feet,  or  about  ,100  tons  in  weight. 

A  fine  specimen  of  Irish  granite  is  also  to 
be  exhibited,  obtained  (rora  the  Ballyholland 
quarries  near  Newry. 
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GRAPE-SHOT  is  an  assemblage,  in  the 
fonn  of  a  column,  of  nine  balls  resting  on  a 
circular  plate,  through  which  passes  a  pin 
serving  as  an  axis.  The  hall  are  contained  in 
a  strong  canvass  hag,  and  are  hound  together 
on  the  exterior  of  the  latter  by  a  cord  disposed 
about  the  column  in  the  manner  of  a  net. 

GRAPES;  GRAPE-VINE.  The  delicious 
and  well-known  fruit  of  the  vine  is  used  as  an 


the  abundance  of  springs  and  the  want  o  out- 
let for  the  water.  These  defects  can  only  be 
remedied  bv  expensive  unprovements. 

When  an  arable  field  is  sown  with  the  seeds 
of  grasses  and  other  plants  which  give  her- 
bage for  cattle,  it  is  called  an  arlijicial meadow. 
The  introduction  of  the  artificial  meadows  in 
districts  where  the  soil  seemed  not  well  adapted 
for  pastm-e  has  greatly  increased  the  number 


and  weU-known  Irmt  ot  tne  vine  is  useu     iiu  av.x   o-—  .  f^ttPHPd  and 

ai-ticle  of  diet  in  several  ways,   Its  agreeable  of -t  le  and  sheep^^  l  ^^^^^^  Jfwt  the 


sweet  acid  flavour  when  ripe  has  always  ren 
dered  it  a  vei7  desu-able  food  when  fresh.  The 
ancients  also,  there  can  be  little  doubt,  were  in 
the  habit  of  diinking  the  expressed  juice  of  the 
grape  before  fermentation.    Grapes  are  also 
dried  and  used  under  the  name  of  Baisins. 
The  drying  is  generally  efiocted  by  cutting 
half  through  the  fruit-stalk  whilst  they  are 
suspended  on  the  tree.  Grapes  thus  dried  are 
called  Muscatel  Raisins,  and  are  principally 
brought  from  Spain  and  the  Levant.  The 
most  extensive  use  of  the  grape  is  for  the  pur- 
pose of  mailing  wine.  [Wine.] 

Although  otu'  climate  does  not  permit  of  the 
grape  attainmg  its  greatest  perfection  in  the 
open  air,  yet  in  the  forcuig  system  of  culti- 
vating grapes  by  heat.  Great  Britain  probably 
produces  the  most  delicious  grapes  in  the 
world.  But  even  in  the  open  air  in  the 
southern  counties  of  England,  if  proper  cai-e 
is  taken,  very  good  fruit  may  be  obtained. 

Grapes  may  be  kept  by  packuig  them  in 
jars,  each  branch  separately  wrapped  in  paper. 
The  bunches  and  layers  of  fruit  are  to  be 
separated  by  well-dried  bran;  bran  is  also 
laid  above  and  below  the  grapes ;  and  there 
are  finally  laid  over  the  top  a  piece  of  paper, 
a  stretched  piece  of  bladder,  and  a  well  fitting 
cover  to  the  jai". 

Sugar  is  obtained  from  grapes,  by  saturating 
the  juice  with  chalk,  decantmg  the  clear  liquid, 
evaporating  to  a  syrup,  clarifying  with  white 
of  egg,  and  then  evaporating.  It  is  less 
sweetenhig  than  al-sugar. 

Grapes  to  the  value  of  30,000/.  to  40,000/. 
are  annually  imported. 

GRASS  LAND  includes  water-meadows, 
upland  pastures,  and  artificial  meadows.  The 
first  are  briefly  treated  of  under  Irrigation. 
Upland  pastures  are  portions  of  land  on  which 
the  natural  grasses  grow  spontaneously,  vaiy- 
ing  in  quantity  and  quahty  with  the  soil  and 
situation.  When  a  pasture  is  naturally  rich, 
the  only  care  required  is  to  stock  it  judiciously, 
to  move  the  cattle  frequently  from  one  spot  to 
another,  and  to  eradicate  certain  plants  which 
are  useless  or  noxious.  The  urine  of  the  cattle 
is  the  manure  which  chiefly  keeps  up  the  fer 
tility  of  grass  laud.    A  poor  arid  soil  is  not 


has  caused  greater  attention  to  be  paid  to  the 
means  of  unproving  the  breeds  of  both.  In 
the  neighbourhood  of  lai-ge  towns  there  are 
many  meadows,  which,  without  bemg  ungated, 
are  mown  every  year,  and  only  fed  betvs-een 
hay  harvest  and  the  next  sprmg.  The  manage- 
ment of  this  grass  land  is  well  understood  ui 
Middlesex.  An  acre  of  good  grazuig  laud, 
worth  40s.  rent,  is  supposed  to  produce  200  lbs. 
of  meat  in  the  year. 

GRASSES.    There  is  a  great  difference 
between  the  value  of  gi-asses  for  pasture  ;  cer- 
tain kinds  suit  the  meadows,  others  marshes, 
others  upland  fields,  and  others  bleak  and 
steiile  hnis,  where  they  fm-nish  valuable  food 
for  sheep :  these  kmds  will  not  gi'ow  mdis- 
crmiinately,  or  ai-e  not  equally  suitable  for 
different  soils  and  situations,  and  it  is  there- 
fore essential  for  the  husbandman  that  he 
should  be  capable  of  disciiminating  between 
them.    Some  indicate  the  quantity  of  soil. 
The  same  remai-ks  ai-e  applicable  to  the  grasses 
used  for  vaiious  purposes  in  the  manufac- 
tui-ing  ai-ts.    The  principal  gi-asses  useful  to 
man  ai-e  described  in  this  work  under  then- 
usual  commercial  names. 

GRAATSL.    This  name  is  usually  given  to 
the  smaU  fragments  of  rocks  which  have  been 
drifted  by  any  force  of  water  over  the  suiface 
of  the  earth.  Whether  the  gi-avel  obsei-ved  at 
any  spot  was  transported  along  the  natm-al 
drainage  hollows  of  the  surface  ;  and  whether 
the  waters  descending  these  valleys  perioniied 
the  effects  while  flowing  at  higher  levels,  under 
the  influence  of  dams,  lakes,  or  other  pecu- 
Uarities  ;  become  interesting  questions  m  con- 
nection ^vith  tlie  past  history  of  the  earths 
smface.    But  in  relation  to  the  mdustnal 
ai-ts,  gravel  is  not  much  used  except  as  a  ma- 
terial for  roads,  paths,  terraces,  &c. 

GRAVITY,  CENTRE  OF.  If  a  lever 
were  balanced  by  means  of  two  sohd  spheres 
of  uniform  density  hung  at  the  ends,  the  eqm- 
librium  would  still  remain  if  all  the  matter  of 
either  of  the  spheres  could  be  concentrated  at 
its  centre  ;  tlie  centre  of  the  sphere  is  then  ite 
ccUre  of  gravity.  When  a  body  is  ^^^^V'^^f 
by  a  string,  and  allowed  to  find  its  position  of 
rest,  the  centi-e  of  gravity  is  in  tlie  Ime  of  con- 


fined for  grass,  nor  one  which  is  too  wet  from  |  tinuation  of  the  sU'ing 
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In  eveiy  kind  of  machinciy  this  important 
law,  by  which  tlie  centre  of  gravity  always 
tends  to  assume  the  lowest  place,  is  kept  con- 
stantly in  view  in  ai'ranging  the  -weight  of 
clitferent  parts  of  a  machine  or  engine. 

GRAVITY,  SPECmC.  [Specific  Gba- 
^^TY.] 

GREAT  BRITAIN.  The  industrial  sta- 
tistics of  Great  Britain  are  briefly  glanced  at 
under  the  headings — England,  Scotland, 
Wj\xes,  the  names  of  counties,  and  the  names 
of  the  chief  towns  and  rivers  ;  as  well  as  under 
such  headings  as  Customs  Duties,  Excise 
Duties,  Eactokies,  IirpoETS  and  Exports, 
Shipping,  &c.  Beyond  the  features  which 
illustrate  produce,  industiy,  and  commerce, 
we  have  nothing  to  do  with  geography  in  this 
work.  A  few  data  under  our  present  lieading 
will  suffice. 

Great  Britain  has  about  84,000  square  miles 
of  surface,  and  about  4000  miles  of  coast-Une. 
There  are  seven  rivers  100  miles  or  more  in 
length,  viz.,  Thames  200,  Severn  190,  Tay 
150,  Trent  IM,  Ouse  120,  Wye  120,  and 
Tweed  100 ;  these  seven  rivers,  with  their  tri- 
butaries, drain  about  2-4,000  square  miles  of 
surface.  There  were  in  1827  (since  which 
year  new  inclosures  and  cultivation  have  gra- 
dually increased)  about  14  miUion  acres  of 
faims  and  gardens,  21  milUon  acres  of  meadows, 
pastures,  and  mai'shes,  10  million  acres  of 
improveable  wastes,  and  13  million  acres  of 
unimproveable  wastes.  It  is  a  useful  fact  to 
bear  in  mind,  (with  sufficient  accuracy  for 
general  compaiison)  that  Ireland  and  Scot- 
land have  about  equal  areas,  and  that  Ireland 
and  Scotland  united  have  an  area  about  equal 
to  that  of  England  and  Wales  united.  In  re- 
spect to  population  these  ratios  altogether  fail, 
for  England  is  more  populous  than  the  other 
three  combined. 

GREECE.  This  once  celebrated  country 
has  little  to  interest  us  in  respect  to  its  present 
industry  and  commerce.  In  the  plains  of  the 
Morea  the  peasantry  are  not  proprietors,  aU 
the  land  belonging  either  to  the  state  or  to  the 
wealthy  families  of  the  primates  or  archontcs. 
In  the  mountains  there  is  a  great  number  of 
small  proprietors,  generally  thrifty  and  indus- 
trious husbandmen.  The  resources  of  the 
continental  part  of  the  kingdom  are  derived 
chiefly  from  agriculture.  There  are  about 
120,000  families  of  cultivators  of  the  soil,  of 
which  20,000  are  proprietors.  The  vineyards 
are  almost  aU  private  property.  There  are 
also  about  215,000  olive  trees,  chiefly  in  Attica, 
Megaris,  and  tlic  eparchy  of  Salona,  a  great 
part  of  whi:;h  is  national  property.  Greece 
produces  about  two-thirds  of  the  corn  required 
for  its  consumption.    Wheat,  barley,  and 


Indian  corn  are  the  species  cultivated;  oats 
and  rye  are  not  in  use.  Tobacco  thrives,  es- 
pecially near  Argos  and  Calamata,  and  cotton 
grows  also  in  considerable  quantity.  The 
wine  made  is  enough  for  the  home  consump- 
tion ;  it  is  generally  good -bodied,  but  for  want 
of  proper  management  in  making  it,  and  of 
cellars,  it  does  not  keep  beyond  a  year  or  two. 
Currants  are  cultivated  in  various  districts, 
especially  in  the  eparchies  of  Patras  and  Vos  - 
titza,  and  are  of  excellent  quality.  The  olives 
are  of  good  quahty,  but  the  art  of  pressing 
and  refining  the  oil  is  very  imperfectly  under- 
stood, and  the  oil  is  inferior  to  that  of  Pro- 
vence. Silk  is  made  in  Messenia  and  Laconica, 
and  also  at  Tinos,  and  in  other  islands,  but  is 
inferior  to  the  Italian  silk.  The  almond,  the 
fig,  the  chestnut,  the  orange,  and  the  lemon 
thrive  well.  Horned  cattle  are  not  numerous, 
nor  sufficient  for  the  labom-s  of  the  field,  for 
which  they  are  almost  exclusively  used,  and 
oxen  are  imported  for  that  purpose  from 
Thessaly  and  Asia  Minor.  There,  are,  how- 
ever, numerous  flocks  of  sheep  and  goats, 
which  migrate  to  the  mountains  in  the  spring, 
and  retm-n  to  the  plains  after  the  hai'vest. 
The  produce  of  wool  is  considerable,  but  of  a 
coarse  land,  and  is  used  chiefly  for  home 
manufacture.  Pigs  are  scarce,  except  in 
Arcadia.  The  only  milk  used  is  that  of  ewes 
and  goats,  and  the  butter  and  cheese  made  of 
it  is  very  inferior.  The  fine  forests  with 
which  the  mountains  were  once  clothed  have 
been  sadly  wasted,  and  for  the  most  part  en- 
tirely destroyed. 

The  commei-ce  and  navigation  of  Greece 
are  centered  in  the  ports  of  Nauplia,  Mesol- 
onghi,  Patras,  Galaxidi,  and  the  islands  of 
Hydra,  Spezia,  and,  above  all,  Syra.  The 
niunber  of  Gi'eek  merchant  vessels  is  some- 
what over  1000,  exclusive  of  small  craft,  or 
coasting  boats.  The  extensive  line  of  coast 
and  the  numerous  islands  supply  a  multitude 
of  good  sailors.  The  principal  traffic  of  the 
Greek  vessels  is  the  cai'rying  trade  between 
the  ports  of  the  Mediterranean  and  the  Black 
Sea.  The  Exports  from  Great  Britain  to 
Greece  in  18-48  amounted  in  value  to  284,834^ 
Among  the  imports  from  Greece  in  the  same 
year  were  225,175  cwts.  of  currants,  being  more 
than  half  of  our  consumption. 

GREEN.  In  dyeing  green,  the  usual  cus- 
tom is  to  impart  a  blue  dye  first,  and  then 
change  this  to  a  proper  tint  by  a  yellow  dye. 
The  same  principle  is  followed  in  many  kinds 
of  painting  ;  a  lively  green  being  produced  by 
a  mixture  of  blue  and  yellow  pigments ;  and 

dingy  green  by  a  mixture  of  blue  with  orango 
or  with  yellowish  brown.  There  are,  how- 
ever, many  green  pigments  produced  without 
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tliis  admixture.  Oreen  bice  is  a  carboiiate  of 
copper.  Brunswick  green  is  a  cai'bonate  of 
copper,  mixed  with  cliallf,  white  lead,  alumina, 
or  magnesia.  Friesland  green  is  an  oxychlo- 
ride  of  copper.  Scheele's  green  is  an  arsenite 
of  copper.  Prussian  green  is  a  modification  of 
Prussian  blue.  /Sap  green  is  prepared  from 
the  juice  of  buckthorn  berries.  Iris  green  is 
prepared  fi-om  the  juice  of  the  petals  of  the 
blue  flag  plant.  Verditer  is  a  mixture  of  oxide 
of  copper  with  whiting. 

GEEENHOUSE.    Structures  of  this  land 
were  formerly  erected  mth  slated  roofs,  like 
dwelling-houses,  and  with  large  upright  win- 
dows in  front,  divided  and  supported  by  pillars ; 
examples  of  which  may  yet  be  seen  in  several 
of  the  royal  gardens  about  London,  and  also 
in  different  parts  of  the  country.    It  was  soon 
found  that  handsome  specimens  of  ]3lants  could 
hot  be  grown  in  houses  of  this  description, 
and  the  only  purpose  to  Avhich  they  are  now 
apphed  is  the  growing  of  orange  or  lemon 
trees,  and  protecting  other  plants  in  winter. 
The  best  kinds  of  greenhouses  are  those  with 
span  roofs,  which  are  often  buUt  in  the  follow- 
ing manner :  a  neat  wall,  about  three  feet 
high,  is  built  round  the  front  and  ends ;  the 
back  wall  being  about  two-thirds  of  the  height 
of  the  roof.    Along  the  top  of  the  front  wall  a 
row  of  glass  sashes,  eighteen  inches  in  height, 
is  placed  upon  the  brickwork,  which  will  raise 
the  front  to  4i  feet.    The  span-roof  wiU  then 
be  supported  upon  this  in  front,  and  its  back 
sashes  will  rest  upon  the  back  wall.    A  green- 
]iouse  should  always,  if  possible,  front  the 
south. 

To  what  extent  the  increased  use  of  glass, 
noticed  under  Conseetatoey,  will  be  available 
for  greenhouses,  it  rests  with  gardeners  to 
decide. 

GREENOCK.  This  busy  Clyde  port  has  a 
hai-bour  which,  at  the  beginning  of  the  last 
century,  was  only  fit  for  the  reception  of  fish- 
ing boats ;  but  ten  acres  were  afterwai-ds  en- 
closed between  two  circular  quays  ;  and  subse- 
quent improvements  have  rendered  the  outer 
harbour  available  for  ships  of  large  bm-den. 
This  has  been  tbo  means  of  raising  the  place 
to  an  important  position  as  a  sea-port.  The 
number  of  vessels  belongiug  to  the  port  is 
about  450.  Sliip  building  is  extensively  carried 
on  in  and  near  the  town  ;  and  great  commer- 
cial activity  is  obseiwable.  Thelnrge  Customs' 
returns  at  Greenock  are  noticed  under  Glas- 
gow. Greenock  is,  in  many  particulars,  a 
port  for  Glasgow. 

GRENADFi,  frequently  called hand-gi-enade, 
is  a  shell  or  hollow  ball  of  iron,  2J  inclies  in 
diameter,  which,  being  chai-ged  with  powder 
and  provided  with  a  fi\ze,  is  thro^ni  as  a  mis- 


sile during  sieges.  As  soon  as  the  compo- 
sition in  the  fuze  is  consumed,  the  fire  com- 
municates with  the  powder,  and  the  baU  is 
burst  ui  fragments. 

GRENOBLE.  In  this  ancient  town,  for- 
merly the  capital  of  Daupliine,  in  the  south 
of  Erance,  the  chief  manufactures  are  kid 
gloves,  of  which  about  two  miUion  fi-ancs' 
worth  are  exported  to  England  and  America 
annually ;  hquem's,  chamois  and  other  leather. 
The  dressing  of  hemp  gives  employment  to 
about  1000  workmen.  The  trade  of  the  place 
is  much  promoted  by  the  navigation  of  the 
Isfere;  other  ai-ticles  of  trade  are  wrought  u-on, 
marble,  and  timber. 

GRIMSBY.    This  Lincolnshu-e  port  has 
hitherto  been  a  place  of  httle  unportance;  but 
the  extensive  works  now  progressing  under 
Mr.  Rendel,  will  render  it  a  commercial  em- 
porium Of  considerable  rank.  There  is  already 
a  dock  at  Grimsby,  but  it  is  whoUy  above  the 
level  of  high  water  mark,  and  is  supphed  with 
water  by  land  streams.   Between  that  level 
and  low  water  mark  is  an  unsightly  mass  of 
muddy  shore ;  and  it  is  this  useless  expanse 
which  Mr.  Rendel  is  bringmg  mto  requisition 
by  forming  magnificent  docks.     About  130 
acres  are  to  be  enclosed,  of  which  part  wiE 
foi-m  a  dock,  and  the  rest  wiU  afford  sites  for 
wharfs  and  warehouses.    The  water  area  of 
the  dock  will  be  27  acres ;  there  will  be  5000 
feet  of  dock  wharfage,  and  6000  feet  of  nver 
wall.    There  will  be  a  basin  of  11  acres,  to 
connect  the  dock  with  the  Humber ;  and  two 
piers  of  600  feet  long  each  will  bound  the 
basin  on  the  east  and  west.    Such  is  the  full 
scope  of  the  plan  proposed  by  Mr.  Rendel, 
pai-t  of  which  is  now  being  earned  out  by  the 
Sheffield  and  Lincolnslme  Railway  Company, 
to  whom  the  works  belong. 

GRINDSTONES.    The  stones  used  for 
sharpemng  cutting  mstruments  vary  greatly 
in  textm-e,  from  the  roughest  grindstones  to 
the  smoothest  hones.    The  sizes  ai-e  equally 
vaiied ;  some  of  the  stones  used  by  the  saw- 
grinders  of  Sheffield  are  as  much  as  seven 
feet  in  diameter.    The  grindstones  for  table- 
knives  ai-e  from  three  to  fom-  feet  in  diameter, 
and  six  mches  thick;  they  are  fonned  of  a 
species  of  sandstone.     In  one  of  the  lai'ge 
grinding  eslabhshmcnts  in  that  tovm,  where 
cutlery  from  pen-knives  to  saws  are  groinid, 
the  grindstones  ai-e  of  all  sizes,  from  fom- 
inches  to  seven  feet  in  diameter.    There  are 
many  quarries  in  England  from  winch  stone 
fitted  for  such  puiToses  may  bo  obtained. 
Some  grinding  wheels  have  a  surface  of  crocus 
or  of  emeiy  applied  to  them,  to  aid  m  poi-ti- 
culai-  kinds  of  grinding. 
The  giiuding  and  shtu-pening  stones  pre- 
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pai-ed  by  Mr.  Meinig,  present  a  remarkable 
vaiiety.  He  has  natural  grindstones,  from 
quai'ries  belonging  to  himself,  of  ninety-seven 
different  diameters,  from  to  24  inches ;  and 
of  thu-teen  degrees  of  thickness,  from  an 
eighth  of  an  inch  to  3  inches.  The  same 
sandstone  is  cut  into  other  shapes,  for  various 
abrading  processes.  Geiman  hones  are  pre- 
pai'ed  for  shai-pening  fine  tools;  whereas  a 
kind  called  green-water  hones  are  used  for 
giving  an  edge  to  razors  and  lancets.  Tm-key 
oil-stone  presents  five  different  degrees  of 
hai'dness  and  textm-e  to  suit  different  modes 
of  apphcation.  Petiified  wood  is  employed  as 
a  material  for  whetstones  or  hones ;  it  can  he 
cut  into  the  form  of  wheels,  up  to  three  or 
four  inches  in  diameter. 

G-RIT.  Hard  sandstones  are  called  grits 
in  the  north  of  England,  and  indeed  many 
soft  sandstones  are  so  termed.  In  particular 
districts  some  distinctive  terms  are  applied,  as 
millstone  grit,  red  grit,  white  grit,  grindstone 
grit,  &c.  Almost  universally  in  the  north  of 
England  the  term  Freestone  belongs  to  such 
gritstones  as  will  work  easily  and  to  a  good 
face. 

GEITS  or  GEOATS.  This  useful  material 
for  grael  is  made  of  oat  seeds  deprived  of  their 
husks.  When  bruised,  ready  for  use,  they 
are  denonainated  Embden  grits,  or  prepared 
or  patent  groats  or  grits.  A  greater  or  smaller 
quantity  of  these  ai'e  to  he  used  to  a  pint  of 
water,  according  to  the  object  in  view.  When 
employed  for  an  article  of  nomishment,  the 
gruel  may  be  made  thick;  when  required  as  a 
demulcent  or  diluent,  to  promote  perspiration 
at  the  commencement  of  a  cold,  it  should  he 
thin.  This  is  regarded  as  a  hght  and  diges- 
tible article  for  invaUds.  The  husks  are  fre- 
quently steeped  in  water  for  a  few  days,  and 
then  drained  off.  The  Uquid  when  boiled 
stiffens  into  a  dish  called  sowens  in  Scotland. 
This  is  shghtly  acid,  and  forms  with  milk  a 
favourite  food  of  the  peasantry  for  supper. 

GEODNO,  a  government  of  Eussia  in 
Europe,  produces  quantities  of  barley,  rye, 
oats,  hops,  hemp,  and  flax.  The  crown  holds 
a  great  number  of  the  forests,  which  abound 
.chiefly  in  pine.  Homed  cattle  and  sheep  are 
numerous.  Much  wax  and  honey  arc  made. 
The  minerals  consist  of  irouj  limestone,  clay, 
chalk,  and  saltpetre.  The  manufactures  of 
the  province  ave  woollen  cloths,  hats,  leather, 
paper,  and  spuits.  There  is  a  good  export 
trade  in  grain,  wool,  cattle,  and  timber,  with 
Memel,  Eiga,  and  Konigsberg. 

GEOINS  are  the  lines  formed  by  the  inter- 
section of  arched  vaultings.  Such  intersec- 
tions are  called  '  groinings,'  and  the  vaultings 
'  groined  aixhes.'    Groins,  which  arose  in  tlie 
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first  instance  out  of  the  simple  intorsectioji 
of  arches,  were  in  later  times  the  foundation 
of  an  extensive  system  of  decoration.  This 
system  is  exemplified  in  the  elaborately 
groined  ceilings  of  many  of  our  ecclesiasticajl 
buildings.  Groined  arches  are  constructed 
of  stone,  brick,  and  wood  and  plaster.  When 
constructed  with  stone  or  brick,  a  centering 
of  wood  is  used  to  turn  the  arch  and  form  it^ 
groins.  Great  nicety  is  required  in  the  exe- 
cution of  the  groined  work,  and  the  best  work- 
men among  bricklayers  and  masons  are  always 
selected. 

GUAIACUM.  This  is  the  name  of  a  genus 
of  small  crooked  trees  inhabiting  several  of 
the  "^est  India  Islands,  in  low  places  near 
the  sea.  The  most  remai'kable  species  yields 
the  hai'd,  compact,  black-green  wood  called 
Lignum  Vitee,  which  is  so  heavy  that  it  sinks 
in  water,  and  from  which  pestles,  ship-blocks, 
rollers,  castors,  &c.,  are  turned.  The  same 
species  also  produces  the  gum-resin  known  in 
medicine  under  the  name  of  Griim  Ouaiacum. 
For  medicinal  purposes,  the  wood  should  be 
procm-ed  from  the  central  part  of  the  trunk,  as 
being  the  richest  in  the  active  principle.  This 
wood  is  very  dense,  heavier  than  water,  of  an 
obscure  greenish  fawn  colour ;  but  the  recent 
fracture  is  yellowish,  exhibiting  an  unequal 
cleavage,  with  a  fatty  shiaing  appearance,  if 
the  specimen  be  good.  The  wood  of  the  cir- 
cumference is  lighter,  both  in  colour  and 
weight,  pale  fawn,  and  opake.  Genuine  guaiac- 
wood  or  lignum  vitse  is  destitute  of  smell,  but 
if  nibbed,  and  still  more  if  set  on  fire,  it 
evolves  an  agreeable  aromatic  odour.  If  long 
chewed,  the  taste  is  peculiai',  guttural  and 
bitterish.  The  wood  is  less  used  than  the 
resin.  Guaiac-resin  -exudes  spontaneously, 
or  in  consequence  of  incisions,  and  hardens 
on  the  bark.  Eesin  obtained  in  this  way  is 
generally  in  spherical  or  long  tear-shaped 
pieces. 

Guaiac  possesses  the  property  of  stimulating 
the  systeni  generally.  It  is  not  prized  now  so 
highly  as  on  its  introduction  into  European 
practice  in  the  sixteenth  century,  when  it  bora 
a  most  extravagant  price,  four  ducats  being 
often  given  for  a  pound  of  the  wood.  It  is 
however  a  useful  medicine,  and  the  wood  is 
applied  to  many  purposes  in  the  arts. 

GUANO.  This  valuable  manure  is  the 
excrement  of  sea -fowl,  and  appears  to 
have  been  used  as  a  manure  long  before 
Peru  was  visited  by  the  Spaniards.  A  recent 
German  traveller,  Meyer,  says, '  Along  almost 
the  whole  coast  of  Peru  this  oxcreraentitious 
matter  covers  the  small  islands  and  clifls  near 
the  coast,  and  on  some  spots  lies  in  such 
enormous  beds  as  could  only  be  produced  by 
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the  accumulation  of  thousands  of  years.' 
About  the  commencement  of  1843  guano  was 
cliscovered  on  the  island  of  Icliaboe,  about 
two  mUes  and  a  half  from  the  main  land  of 
Africa,  in  26°  13'  S.  lat.,  and  14°  15'  E.  long. 
The  place  soon  attracted  notice,  and  by  the 
end  of  1844  the  whole  of  the  guano  had  been 
can-ied  away.    As  many  as  350  ships  have 
been  anchored  off  the  island  at  the  same  time. 
The  guano  was  froto  35  to  38  feet  in  depth, 
and  the  deposit  extended  to  a  length  of  about 
1100  feet,  with  an  average  width  of  400  feet. 
Towards  the  close  of  1844  another  guano 
island  (Malagas)  was  discovered  at  the  en 
txance  of  Saldanha  Bay.    The  guano  covers 
an  extent  of  about  eight  miles,  and  the  thick- 
ness is  from  about  four  yards  to  eight  yards. 
It  has  been  supposed  that  the  excrement  of 
the  sea-fowl  which  swarm  on  some  parts  of 
the  coast  of  Great  Britam  might  be  used  as  a 
fertiUsev  vdih.  the  same  results  as  Peruvian  or 
African  guano ;  but  the  quantity  which  coiild 
be  collected  is  compai-atively  small,  as  the 
ammal  accumulation  is  in  most  cases  washed 
away  by  the  rains,  and  the  valuable  properties 
of  that  which  remains  ai-e  dissipated  by  the 
changeable  natm-e  of  om-  climate. 

The  value  of  guano  is  to  be  estimated  ac- 
cording to  the  proportions  which  it  contains 
of— 1,  ammonia;  2,  phosphates ;  3,  organic 
matter.    African  guano  has  the  lai-gest  pro- 
portion of  soluble  matter,  and  that  from  Peru 
is  remarkable  for  the  quantity  of  uric  acid 
that  it  contains,  an  element  which  dissolves 
very  slowly.    It  is  said  that  4  cwts.  of  guano, 
Tvhich  is  the  usual  quantity  appHed  to  one 
acre,  are  equal  m  effect  to  fifteen  tons  of  farm- 
yaxd  dung.  It  is  usually  mixed  with  pulvensed 
eax-th  to  prevent  it  from  coming  m  contact 
with  the  seeds.    E or  small  allotments  or  gar- 
dens it  is  often  most  convenient  to  use  guano 
in  a  Uquid  state,  in  which  case  4 lbs.  of  guano 
may  be  mixed  with  twelve  gallons  of  water, 
and  used  after  it  has  stood  twelve  hours,  and 
the  proportion  per  acre  may  be  from  a  halt 
to  one  cwt.  of  guano  to  160  gaUons  of  water. 

The  quantity  of  guano  imported  in  the  last 
four  years  has  been  very  considerable  :— 

1847  ..     ..    82,134  tons. 

1848  ..     ..  » 

1849  ..    83,438  „ 

1850  ..  ..  110,926  „ 
GUEPvNSEY.  In  this  member  of  the  Chan- 
nel Islands  group,  the  pursuits  of  ngriculture 
are  carefully  attended  to  ;  as  much  as  54  A\  in- 
chester  bushels  of  wheat  have  been  raised  per 
acre  The  ashes  of  sea- weed  arc  the  manure 
chiefly  used  for  corn  crops.  Red-wheat  is  the 
chief  of  these  crops.  Neither  sheep  nor 
horses  are  carefully  reared;  but  the  breeding 


of  cattle,  especially  of  cows,  is  an  object  of 
great  attention.  The  dairy  is  on  all  fanns  of 
any  size  the  principal  object  of  attention,  and 
the  chief  source  of  the  famier's  profit.  The 
butter  that  is  made  is  m  highrepiUe.  Enghsh 
fruits,  and  fruits  of  more  southern  climates, 
are  much  cultivated.  The  shores  ai-e  abun- 
dantly supphed  with  fish.  The  manufactiu-ing 
industry  of  Guernsey  is  but  small;  and  the 
same  may  be  said  of  the  little  islands  near  it 
—Alcleriicy,  Scrk,  Herm,  and  Jelhoii.  There 
is  steam  communication  to  Guernsey  from 
Southampton,  Plymouth,  Torquay,  St.  Malo, 
and  Granville. 

GUINEA.  Many  parts  of  the  region  of 
West  Africa,  known  by  the  name  of  Guinea, 
are  rich  in  produce  which  gives  rise  to  much 
commerce.  Thus,  in  the  country  called  the 
Grain  Coast,  the  valleys  produce  rich  crops  of 
rice,  which  is  exported  to  a  large  amomit. 
Cattle,  sheep,  pigs,  goats,  poultry,  rice,  pepper, 
camwood,  and  ivory  are  abundant.  The  Ivory 
Coast  and  the  Slave  Coast  ai-e  the  names  of 
other  portions  of  Guinea,  the  produce  of  which 
is  exported  to  various  countries.  Sicira  Leon  a 
AviU  call  for  a  word  of  notice  elsewhere,  in 
respect  to  its  produce  and  commerce.  [Sierea 
Leone.] 

GUITAR.    This  musical  instrument,  m 
various  shapes,  may  be  traced  to  the  remotest 
periods  of  antiquity.    It  was  often  called 
Cittern  and  Cittern  by  the  old  EngUsh  poets. 
The  Enghsh  and  Erench  guitar  of  the  last 
centm-y  was  wide  and  thin  in  body,  short  m 
the  neck,  and  strung  with  mre.    The  modern 
guitar,  which  is  of  the  Spanish  kind,  and  dif- 
fering httle  from  the  lute,  consists  of  a  body 
from  seventeen  to  eighteen  inches  m  length, 
four  in  depth,  and  of  a  neck  of  about  sixteen 
inches,  the  latter  carrying  a  finger-board 
dirided  by  seventeen  frets.    It  has  six  strings, 
three  being  of  silk  covered  with  silvered  wne, 
and  three  of  catgut.    The  compass  of  this 
elegant  instrument  is  from  e  below  tlie  base 
staff  to  A  above  the  treble  staff,  incluchng  all 
the  intermediate  tones  and  semitones,  ilio 
best  and  cheapest  guitars  ai-e  made  m  Ger- 

"^CTM  This  vegetable  juice  is  of  more 
universal  occun-ence  than  any  other  secretion 
hvplnnts.  It  is  the  material  generally  prc- 
nared  by  them  for  their  own  nourishment, 
and  is  at  first  in  a  state  of  solution  ;  bu 
when  it  escapes  to  the  exterior  of  the  bark  it 
frequently  becomes  thickened,  and  even  solid 
andpulverisable.  Tlie  purest  gum  (arab.c) 
consists  of  a  principle  termed  «r„h,„,  and  is 
soluble  in  water,  forming  with  '^"/^^"'^  ' 
Other  gums  contain  l.ussnruu;  either  alono 
or  wTth'arabin  and  other  matters.   The  term 
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gum  is  sometimes  erroneously  applied  to  gum- 
resins,  such  as  assafuitida,  &c. 

Most  of  the  commercial  gums  ai"e  obtained 
by  incisions  made  in  tbe  bark  of  several 
species  of  acacia  growing  in  Arabia,  India, 
Upper  Egypt,  Senegal,  &a.  The  specimens 
ilifi'er  considerably  in  colom-,  even  wlien  ob- 
tained from  the  same  species.  Genuine  gum- 
ai'abic  occm'S  in  pieces  from  tlie  size  of  a  pea 
to  that  of  a  walnut,  or  larger,  -which  are  in-e- 
gidai'  in  shape,  or  roimdish  or  angular ;  either 
white,  yellowish,  or  dark  wine-yellow ;  scarcely 
any  odour;  taste  mawkish,  glutinous.  Gmu, 
when  in  powder,  is  often  adidterated  ^vith. 
stai-ch,  the  presence  of  which  is  detected  by 
tincture  of  iodine ;  or,  when  cold  water  is 
used  for  the  solution  of  the  gum,  the  starch 
wUl  remain  undissolved.  The  mucilage  made 
with  cold  water  is  not  only  purer,  but  keeps 
better,  and  for  all  purposes  for  which  it  can 
be  used  is  preferable  to  that  made  with  warm 
water,  which  is  the  common  method. 

Gum  is  highly  nutritive,  six  ounces  in 
:  twenty-four  hours  being  deemed  sufficient  to 
i  sustain  the  life  of  an  adult ;  yet  it  is  not  very 
1  easily  digested  when  taken  alone.  Gum  mtII 
'  often  pass  through  the  stomach  nearly  im- 
I  changed,  if  not  associated  with  some  bitter 
I  or  astringent  principle.  This  property  how- 
t  ever  renders  it  demulcent  in  affections  both 
I  of  the  throat  and  also  of  the  intestines,  by 
s  sheathing  the  membrane  from  air  or  the 
i  irritation  of  acrid  secretions.  Hence  allowing 
:  a  portion  to  dissolve  is  also  used  to  suspend 
I  many  insoluble  matters  in  water.  Its  agglu- 
■  tiaating  properties  render  it  valuable  in  many 
<  of  the  arts. 

Of  fom-  kinds  of  gum  which  are  enmnerated 
i  in  the  Board  of  Trade  tables,  the  quantities 
i  imported  in  1848  were — 

Cwts. 

Gum-arabic  . .  . ,  24,022 
Gum-Senegal     . .     . .  7,404 

Gum-copal   2,958 

Gum-tragacanth . .    . .  234 
GUM-KESINS  are  secretions  of  plants, 
which  arc  produced  in  the  greatest  quantity, 
and  most  perfectly  elaborated,  in  warm  coun- 
tries.   They  are  obtained  chiefly  from  trees 
and  shrubs  of  particular  tribes  of  plants. 
They  either  exude  spontaneously,  or  are  pro- 
cured by  incisions  of  the  stem  and  branches. 
'  When  they  first  escape  to  the  surface  they 
1  are  fluid,  and  of  a  hght  colour,  but  gradually 
!  harden,  and  become  of  a  deeper  hue,  either 
I  by  the  evaporation  of  some  of  their  volatile 
I  oil,  or  by  the  absorption  of  oxygen  from  the 
I  ah,  and  the  conversion  of  the  oil  into  a  resin. 
*  Some  remain  in  a  semi-liquid  viscid  state, 
'■■  sudi  as  sagapanum  and  galbanum,  which  are 


only  pulverisable  in  winter.  Most  gum-resins 
possess  a  sti-oug  odour,  which  in  many  in- 
stances is  disagreeable,  such  as  that  of  assa- 
fcetida,  with  a  warm  acrid  taste,  and  by 
application  to  the  sldn  for  any  considerable 
time  they  cause  redness  and  inflammation. 

Gum-resins,  which  ai'e  largely  employed  in 
medicine,  should  be  kept  in  cool  well-closed 
places,  to  prevent  the  evaporation  of  their 
volatile  principles. 

GUN-COTTON  was  first  discovered  by  M. 
Schonbeui  of  Basel,  and  made  known  in  the 
yeai- 1846.  It  is  prepared  wdth  cotton  wool, 
and  explodes  at  400°  Eahr.  Gunpowder  ex- 
plodes at  600°.  In  consequence  of  this,  gun  - 
cotton  may  be  fired  on  gunpowder  without 
igniting  it.  This  peculiarity  results  from  the 
minute  division  of  the  cotton  fibres ;  for 
mealed  powder,  or  gunpowder  dust,  -will  ex- 
plode at  a  much  lower  temperature  thart 
grained  powder. 

Gun  cotton  may  be  prepared  in  various 
ways.  Mr.  Taylor  made  it  by  saturating 
cotton  wool  m  a  mixture  consisting  of  equal 
quantities  of  nitric  and  sulphuric  acids.  This 
must  be  done  as  rapidly  as  possible  by  press- 
ing the  cotton  in  the  mixtiu-e  with  a  glass  I'od. 
When  this  is  done,  it  is  taken  out,  and  as 
much  as  possible  of  the  mixture  is  squeezed 
out  of  it.  The  cotton  is  then  washed  in  suc- 
cessive portions  of  water  until  it  loses  all  taste 
of  acid.  It  is  then  pressed  in  a  linen  cloth 
and  di'ied.  Sawdust,  wood-shavings,  and  any 
body  consisting  principally  of  carbon,  may  be 
rendered  explosive  by  preparation  in  a  similar 
way. 

The  manufactm-e  and  use  of  these  prepara- 
tions are  however  dangerous,  and  they  have 
in  consequence  been  prohibited  generally  in 
France.  Gun  cotton  is  more  powerful  than 
gunpowder,  i.e.,  with  equal  quantities  by  weight 
a  much  greater  effect  is  produced  by  the  cot- 
ton ;  in  consequence  of  which  there  is  every 
probability  that  it  -will  supersede  powder  for 
the  pvu-poses  of  blasting,  for  which  it  possesses 
the  important  advantage  that  it  does  not 
generate  smoke.  It  remains  however  to  be 
proved  whether  it  will  answer  for  militaiy  pur- 
poses. The  experiments  of  the  French  go- 
vernment are  against  it,  in  consequence  of  the 
production  of  an  inconvenient  quantity  of 
moisture  by  its  explosion.  M.  Schonbein  has 
secured  the  patent  for  his  preparation  in  Eng- 
land, and  it  is  manufactured  on  his  account 
by  agents  appointed  by  him.  So  extremely 
explosive  is  this  material,  that  many  serious 
accidents  have  happened  in  connection  with 
its  manufacture. 

GUN  MAKING.  T'lie  manufacture  of  mus- 
ketii  and  fowling-pieces  is  carried  on  to  a  veiy 
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lai'ge  extent  at  Birmingliain.  More  than  five 
million  pieces  of  fire-arms  were  made  in  that 
town  tetween  1804  and  1818.  Yet  there  are 
no  gun-factories  properly  so  called.  The  same 
gun  travels  about  from  factory  to  factory,  from 
shop  to  shop,  before  it  is  finished. 

The    most   essential  part  of  a  gun  is 
the  larrel.    The  interior  of  the  barrel  is 
usually  a  smooth  cylinder,  but  the  exterior 
is  made  slightly  conical  by  thickening  the 
metal  at  the  hreech  or  hinder  end.    The  com- 
moner barrels  are  formed  of  tenacious  soft 
ii-on,  which  is  rolled  into  the  form  of  flat  bars, 
called  skelfs,  each  of  which  is  sufficient  to 
form  a  single  barrel.    The  length  of  a  skelp 
is  usually  about  three  feet,  and  the  breadth 
about  four  inches  at  one  end,  and  two  and  a 
half  at  the  other.    In  welding  these  skelps 
iuto  barrels,  the  thicker  end  is  heated  to  red- 
ness, and  hammered  upon  a  hoUow  cavity  in 
an  anvil  until  the  edges  are  turned  up.  A 
mandril  being  then  inserted  in  the  concavity 
between  them,  the  edges  are  turned  over  and 
welded  together.    The  skelp  is  thus  gradually 
converted  into  a  tube  or  barrel,  after  many 
beatings  and  hammerings.    This  laborious 
process  of  welding  is  now  to  a  great  extent 
superseded  by  improved  methods.    In  one  of 
these  methods,  the  barrels,  instead  of  being 
formed  of  skelps  forged  to  the  length  of  the 
barrel,  are  made  from  slabs  of  refined  bar- 
iron,  ten  or  twelve  inches  long,  and  weighing 
from  10  to  11  lbs.  Each  slab,  by  being  heated 
and  passed  between  rollers  of  a  peculiar  shape, 
is  bent  round  into  a  tubular  form ;  and  re- 
peated drawings  between  other  rollers  weld 
the  two  edges  firmly  together,  and  at  the  same 
time  elongate  the  tube  to  the  proper  dimen- 
sions, a  mandril  being  placed  inside  to  pre- 
serve the  bore  of  the  barrel.    The  above  pro- 
cesses are  for  flain  barrels.    Twisted  barrels 
are  made  of  long  and  very  narrow  strips  of 
iron  ;  one  of  which,  being  moderately  lieated 
to  increase  its  pliancy,  is  wrapped  spu-ally 
round  a  cylindrical  mandril,  in  such  a  way  as 
to  form  a  tube,  which  may  be  slipped  off  the 
mandril  at  pleasure.    As  the  rods  are  not 
usually  made  of  sufficient  length  for  one  to 
form  a  barrel,  several  are  usually  joined  end 
to  end,  those  which  form  the  breech  being 
thicker  than  those  at  the  muzzle  end.  By 
heating  and  hammering,  these  pieces  are 
welded  into  a  continuous  and  verj'  strong  and 
tough  tube.    Partially  worn  or  '  scrap  '  iron  is 
preferred  for  these  pm-poses.    The  twisted 
barrels,  technically  termed  wire -twist,  are 
formed  of  narrow  rods  of  compound  metal, 
composed  of  alternate  bars  of  iron  and  steel 
forged  into  one  body,  and  then  roUed  out  to 
the  requisite  tenuity.    Damascus  barrels  are 


composed  of  similar  metal,  but  the  rods  are 
twisted  upon  their  own  axes  until  their  com- 
ponent fibres  have  from  twelve  to  fourteen 
tm-ns  in  an  inch,  and  the  rods  are  thereby 
doubled  in  thicloiess  and  proportionately  re- 
duced in  length.  Two  such  rods  ai-e  welded 
together  side  by  side,  their  respective  twists 
being  reversed.  The  vaiieties  in  the  modes 
of  making  twisted  barrels  ai-e  very  numerous. 

After  welding,  the  barrels  are  cai-efully  exa-  | 
mined,  and,  if  needful,  straightened  by  a  few  , 
blows  of  the  hammer.    They  are  then  bored 
in  a  machine  with  an  angular  plug  of  tempered 
steel,  which  is  caused  to  revolve  rapidly  Avithin  ; 
the  barrel,  a  stream  of  cold  water  beuag  dh-ected 
upon  the  outside  to  check  the  heat  generated 
by  the  excessive  friction  of  the  tool.  The  out- 
side is  brought  to  a  smooth  surface  either  by 
grinding  on  a  large  grindstone  or  tm-nrng  in 
a  lathe.    The  breech  end  of  the  baiTel  is 
tapped  with  a  screw-thread,  to  receive  the 
breech-plug,  which  closes  it  at  that  end. 

The  barrels  axe  then  ready  iav proving,  which 
consists  in  firing  them  in  a  building  in  which 
their  explosion  can  do  no  harm,  with  a  chai'ge 
four  or  five  times  as  great  as  they  will  have  to 
bear  when  in  use.  A  great  number  of  ban-els 
are  fired  at  once,  by  laying  them  upon  a  sti-oug 
framework  of  wood,  with  then-  touch-holes 
downwards,  and  connected  with  a  train  of 
powder  which  is  conducted  outside  the  build- 
ing, within  which  is  laid  a  heap  of  sand  to  re- 
ceive the  buUets.  They  ai-e  then  carefully 
examined,  and  such  as  show  any  defect  are 
returned  to  be  reforged,  after  which  they  must 
be  proved  again,  whUe  such  as  have  stood  the 
test  satisfactoi-ily  are  stamped  with  a  distin- 
guishing mark. 

Sporting  guns  are  often  made  with  two  barrels 
fixed  side  by  side  upon  one  stock.  Such  baiTcls 
are  made  separately,  and  have  their  adjacent 
sides  filed  fiat,  in  order  that  tliey  may  lie 
close  together.  They  are  secured  together  by 
ribs  running  between  them  from  end  to  end. 

The  wooden  stocic  upon  which  the  ban-el  is 
mounted  is  most  commonly  made  of  walnut- 
tree.  When  the  shaping  of  the  stock  is  com- 
pleted, it  is  shod  with  brass,  the  trigger-guard 
and  other  metallic  fittmgs  and  ornaments  are 
let  iuto  the  wood,  and  every  part  is  fitted  with 
suitable  screws  and  fastenings,  after  which 
the  whole  is  taken  to  pieces  ;  tlie  woodwork  is 
finished  by  staining  and  pohshiug,  the  biass- 
work  is  filed  and  polished,  and  the  baxrels  ai-e 
sent  to  be  finished,  which  is  done  in  vanous 
ways.  Most  barrels  arc  now  bronzed,  by  the 
appUcation  of  some  chemical  liquid  aided  by 
heat.  Until  a  comparatively  recent  pcnod  aU 
militai-y  guns,  and  most  of  those  used  for 
sporting  purposes,  were  made  yni\-i  flmt  locks, 
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in  which  the  ignition  of  the  priming-powder 
was  effected  by  the  sudden  stroke  of  a  wedge  - 
shaped  flint  against  a  piece  of  steel,  by  which 
a  sti'eam  of  spai-ks  was  directed  into  the  pan 
containing  the  priming.  But  percussion  caps, 
containing  an  explosive  powder,  are  now 
generally  used.  The  fulminating  substance 
is  usually  placed  in  a  small  copper  capsule 
esembling  a  thimble  in  shape,  which  fits  on 
J  the  nipple  of  the  touch-hole,  and  if  not 
blown  to  pieces  by  the  explosion,  is  removed 
previous  to  reloading.  The  hammer  is  pro- 
vided with  a  shield  to  prevent  any  fi'agments 
f  the  copper  cap  from  flying  against  the  face 
'f  the  shooter. 

In  the  manufactm-e  of  common  infantry 
/ims,  Birmingham  is  beginning  to  feel  the 
ompetition  of  Liege,  in  Belgium;  but  in  the 
itter  lands  of  fowling-pieces  she  has  no  com- 
letitor  but  London. 

Of  the  hand  guns  used  in  past  ages,  the 
ariety  was  greater  than  many  readers  would 
uppose.    The  following  are  the  names  of 
lost  of  them : — Arquebus,   haquebut,  demi- 
ique,  musquet,  wheel-lock,  cun'ier,  snaphaunce, 
diver,  carabine,  esclopetta,  fusil,  musketoon, 
Ironel,  blunderbus,  dragon,  hand-mortar,  dag, 
'stol,  trickerlock,  firelock,  etc.    Of  those  whose 
"i.mes  are  best  Imown  at  the  present  day,  the 
•nsquet  was  a  Spanish  invention,  originally 
■ry  clumsy ;  the  carabine  is  a  short  gun,  about 
jrty  inches  long ;  the  fusil,  a  French  inven- 
ion,  was  as  long  as  the  musquet,  but  much 
ghter;  the  blunderbus  is  shorter  than  the 
arabine,  and  has  a  wide  barrel ;  the  pistol  was 
ivented  at  Pistoia  in  Tuscany,  in  the  time 
f  Henry  VIII. 

At  Vincennes  in  France,  specimens  of  all 
le  fii-e-arms  in  Europe  have  been  lately  tried 
y  the  government,  authorities,  with  a  view  to 
termine  the  relative  efficiency  of  different 
jrms  and  different  manufactures. 
GUNPOWDER.    The  date  of  invention  of 
lis  explosive  composition  is  involved  m  ob- 
:urity.    It  has  been  said  that  it  was  used 
i  China  as  early  as  the  year  a.  d.  85,  and  that 
le  knowledge  of  it  was  conveyed  to  us  from 
le  Arabs  on  the  return  of  the  Crusaders  to 
m-ope ;  that  the  Ai-abs  made  use  of  it  at  the 
ege  of  Mecca  in  690  ;  and  that  they  derived 
from  the  Indians.    Eoger  Bacon  has  been 
apposed  to  allude,  in  an  enigmatic  way,  to 
le  composition  of  explosive  force  of  gun- 
owder ;  and  about  1336  Berthold  Schwartz, 
■  monk,  is  said  to  have  also  discovered  the 
aode  of  manufacturing  it. 
'  Whatever  may  have  been  the  history  of  its 
r  rigin,  gunpowder  at  the  present  day  consists 
f  a  very  intimate  mixture  of  nitre,  or  nitrate 
"  potash,  chai-coal,  and  sulphur.    The  pro- 


GUNPOWDEE."  gjj'i 

portions  vary;  but  they  generally  consist  of 
about  6  parts  of  nitre  to  1  of  charcoal  and  1 
of  sulphm-.  According  to  a  comparative  table 
which  has  been  pubUshed,  gunpowder  for 
sporting  contains  the  largest  ratio  of  nitre, 
gunpowder  for  blasting  the  largest  ratio  of 
sulphur,  and  the  Austrian  gunpowder  the 
largest  ratio  of  charcoal ;  but  the  range  of 
difference  is  only  small — chiefly  observable  in 
the  sulphur.  The  ingredients  must  be  of  the 
greatest  attainable  purity ;  and  the  nitre  is 
fused  before  use.  The  charcoal,  either  of 
alder,  willow,  or  dog-wood,  is  prepared  in  iron 
retorts ;  and  the  sulphur  is  the  volcanic  kind 
imported  from  Sicily,  and  is  refined  by  melting 
or  subliming. 

When  the  ingredients  are  prepai-ed,  they 
are  separately  ground  to  a  fine  powder,  and 
mixed  in  the  proper  proportions,  The  com- 
position is  sent  to  the  gunpowder  mill,  which 
consists  of  two  stones  vertically  placed,  and 
running  on  a  bed-stone.  On  this  bed-stone 
the  composition  is  spread,  wetted,  and  ground, 
and  is  then  taken  off  and  taken  to  the  corning- 
house  to  be  corned  or  grained ;  here  it  is  first 
pressed  into  a  hard  and  fu-m  body,  broken 
into  small  lumps,  and  the  powder  grained  by 
these  lumps  being  put  into  sieves  in  each  of 
which  is  a  flat  circular  piece  of  lignum  vitce. 
The  sieves  are  made  of  parchment  skins, 
having  round  holes  punched  through  them ; 
several  of  these  sieves  are  fixed  in  a  frame, 
which  by  machinery  has  such  a  motion  given 
to  it  as  to  make  the  rmmer  in  each  sieve  go 
round  with  velocity  sufficient  to  break  the 
lumps  of  powder,  and  force  them  through  the 
sieves,  forming  grains  of  several  sizes.  The 
grains  are  separated  from  the  dust  by  proper 
sieves  and  reels  ;  they  are  then  hardened,  and 
the  rougher  edges  taken  off  by  being  run  a 
sufficient  length  of  time  in  a  close  reel,  which 
has  a  proper  circular  motion  given  to  it. 

The  gunpowder,  thus  corned,  dusted,  and 
reeled,  is  sent  to  the  stove  and  dried,  care 
being  taken  not  to  raise  the  heat  so  as  to  dis- 
sipate the  sulphui*.  The  heat  is  regulated  by 
a  thermometer. 

The  theory  of  the  action  of  gunpowder  is 
this :  that  particle  on  which  a  spark  falls  is 
immediately  heated  to  the  temperature  of  ig- 
nition ;  the  nitre  is  decomposed,  and  its  oxygen 
combines  with  the  charcoal  and  sulphur,  which 
are  also  heated;  this  combination  extricates 
as  much  heat  as  is  sufficient  to  inflame  sub- 
cessively,  though  rapidly,  the  remaining  mass. 
The  cause  of  the  expansive  force  of  gunpowder 
is  the  production  of  carbonic  acid,  carbonic 
oxide,  and  nitrogen ;  and,  these  being  liberated 
at  a  very  high  temperature,  the  effect  is  greatly 
increased.   The  firing  may  be  effected  by  the 
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electi-ic  spark,  and  also  under  some  ciroum- 

^Ta^cJrtSt:  goodness  of  gunpowder, 
x^^hicb  is  done  by  determining  its  f  ength  an 
iprouvelto  is  employed  to  measure  its  projectile 
force.  This  is  a  small  strong  barrel  lylnch 
a  given  quantity  of  the  powder  is  fired,  and 
^hrcomp'arative  expansive  force  --su  ^1 
by  the  action  exerted  on  a  spring  ox  ^  e,gh 

The  principal  gunpowder  works  near  London 
are  at  Waltham  Abbey,Dartford,  and  Hounslow. 
ITie  magazmes  require  very  cautious  manage- 
ment, to  obviate  danger  of  explosion. 

GUNTER'S  SCALE.  [Sliding  Rule.] 
GUTTA  PERCHA.  This  lately-discovered 
and  very  useftil  substance  ^^'^^JZ 
m-own  in  Singapore,  Borneo,  and  othei  of  the 
faston  islands!  The  first  Bpecimen  -en  n 
England  was  sent  to  the  Society  of  Ar  s 
London,  in  1843,  by  Dr.  Montgomerie.  The 
fost  articles  made  of  this  substaaice  m  England 
were  a  lathe-band,  a  short  piece  of  pipe,  and 
a  bottle  case,  which  were  presented  to  the 

Society  of  Arts  in  1844.  •  ^-  .  „f  tTil« 

There  seem  to  be  three  vanetaes  of  this 
ilieie  seem  Gutta  Tuban, 

substance,  named  Gutta  une  c,  , 
and  Gutta  Percha.  The  word  g^^^  me^ 
cum  which  exudes  from  a  tree;  while  percha 
^;™nounced  pertsha)  is  the  Malayan  na^e 
for  the  tree  which  principaUy  yields  this  gum. 
T  ie  trees  are  fores't  trees,  and  the  natives  ap- 
f::.  to  tap  the  bark  when  and  how  they  thmk 
they  may  obtain  the  lai-gest  supphes  The 
gum  is  b/ought  to  England  in  sbapeless  lumps 
and  is  then  wrought  into  the  secondary  forms 
of  rods  tubes,  blocks,  sheets,  strings,  _iV.c., 
;Uarli7  to  being  manufactured  for  venous 

^^tSl^aSrnow  made  of  gutta  percha  .-e 
numerous  and  vained.    The  toughness  o  the 
mateiial  (differing  somewhat  from  the  eiasu 
ly  0  caoutchouc),  and  the  facility  with  which 
it  may  be  softened  by  heat,  render  it  pecuhar  y 
apt  tJreceive,  and  n^aintain  permanent  y  an, 
fix™  that  may  be  imparted  to  it  Piessuxe 
in  moulds,  while  the  gutta  percha  is  in  a  warn 
and  plastic  state,  is  one  of  the  niost  conve- 
nient modes  of  giving  it  a  ietmnmato  foxm 
Whether  wet  or  dry,  its  uses  are  confined  o 
cold  puxTOses,  as  it  is  very  readily  afi-ected  and 
thrown  out  of  shape  by  heat.    For  many  pu  - 
poses,  naphtha  and  other  inflamnmble  hqnu  s 
act  as  cemcnt-s  and  even  solvents  for  the  gutta 
nercha.    In  its  usual  condiUon  it  is  a  brown 
substance,  and  not  much  unlike  very  tougli 
leather,  but  having  a  peculiar  odour;  its  sur- 
face is,  however,  capable  of  being  prepared  so 
as  to  receive  paint,  gilding,  j-^f  ""j"^' 
in<r  and  other  ornamental  modifications.  Ihc 
oSle  substance,  as  brought  to  England,  is 


reduced  to  a  pulp  by  macerating  machmes 
purified  by  water,  combined  with  many  different 

substances  according  to  the  purpose  to  winch 
it  is  to  be  appUed,  and  pressed  xn  o  sheets  oi 
other  forms  by  rollers;  and  famihar  mecha- 
Seal  processes  are  then  suflicient  to  work  up 
this  prepared  material  to  the  required  forms. 

It  was  reasonable  to  expect  that,  aftei 
guttapercha  came  into  general  use,  it  wou^d 
be  employed  in  some  of  the  processes  of  book- 
binding.   Accordingly,  in  1845,  Mr.  Nickels 
patented  a  method  of  using  P^^'^  f^'l^; 
cementing  together  the  leaves  of  l^oo^^'^^" 
actly  in  the  same  way  as  in  caoutchouc  bind- 
in-    The  cement  is  a  solution  made  by  dis- 
solving gutta  percha  in  rectified  naphtha, recU- 
fied  oil  of  tiuTentine,  or  some  other  essen  id 
oil    The  solution  also  is  used  for  pastmg 
down  the  end-papers,  attaching  vellum  oi 
eaXr  to  the  boards,  sizing  the  extenor  for 
Irbhng  and  gildmg,  and  for  mixing  with  ttie 
colour  for  colom-ing  and  mai-bhng  edges  &c 
Sheets  of  guttapercha  are  used  as  a  substitme 
for  .Sumf  leather,  cloth,  or  paper,  m  covenng 
books;  or'  a  covering  is  made  ^7 
piece  of  cloth  with  gutta  percha  solution.  The 
£me  material  is  used  as  a  substitute  for  paste - 
W  for  binding:  the  flexible  ^--ds  be^^^^ 
made  of  a  composition,  m        J^^^  f^f 
is  mixed  with  paper,  pulp,  leather  dust, 
or  cotton.   ^Vhen  for  any  of  the  above  piu: 
Soses  a  htUe  more  elasticity  is  required  than 
TelZ^s  io  gutta  percha,  a  Uttle  caoutchouc  is 

T^S'Sse;Werintendexit  of  the  Green^ 
^ch  Hospital  Schools,  has  lately  caused  800 
Tail  s  of  boys'  shoes  to  be  soled  with  gutta 
^^e^dia  ho  states  that  they  ai-e  more  econo- 
SS'han  leather,  and  that 

percha  pump-buckets  ai-e  used.    I* .^"^ 

arts,  with  the  excepni  Muspratl^ 

has  been  the  r^r^-^^f/^^V^^^ro  Venkagc, 
riage,  and  ob^natlng  alUl-x  ^ 

,,,,,  they  are  of  ^''^t.r-entirely 

the  conveyance  and  stowno« 
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preventing  the  injurious  effects  arising  from 
drinking  water  contaminated  witli  lead — it  is 
peculiai-ly  well  adapted,  as  it  is  not  in  the 
least  acted  upon  by  the  carbonic  acid  and  fixed 
,  air  which  in  some  waters  so  readily  attack 
.  lead.  Its  applicability  to  many  other  chemical 
]  purposes,  such  as  funnels,  syphons,  &c.,  and 
:f'or  strapping  for  diseased  joints,  stopping  for 
decayed  teeth,  balsam  for  cuts,  catheters, 
bougies,  and  stethescopes,  is  very  important, 
lln  electrical  processes  the  insulating  power 
of  gutta  percha  is  most  valuable.  Gutta 
percha  was  first  employed  as  a  cover  to  the 
wires  in  damp  tunnels,  and  its  perfect  success 
there  suggested  the  idea  of  laying  down  within 
its  protecting  folds  telegraphic  lines  between 
England  and  the  Continent. 

The  best  illustration  of  the  uses  of  this  re- 
markable substance  is  perhaps  furnished  by  a 
list  of  the  articles  now  made  by  the  Gutta 
Percha  Company  in  the  City  Eoad  : — Domestic, 
d-c. — Soles  for  boots  and  shoes ;  lining  for 
cistei-ns ;  picture  frames ;  looking-glass  frames ; 
ornamental  mouldings ;  bowls ;  drinking  cups ; 
jars;   soap  dishes;  ornamental  inkstands; 
vases ;  noiseless  curtain  rings ;  card,  fruit,  pin, 
and  pen  trays ;  tooth  brush  trays ;  shaving 
brush  trays ;  window  blind  cord ;  clothes  line ; 
nursing  aprons ;  colotured  material  for  amateur 
modeUing ;  ornamental  flower  stands  and  pots ; 
sheet  for  damp  walls  and  floors ;  drain  and 
soil  pipes ;  gutta  percha  domestic  telegraphs ; 
watering  tubes  for  gardens ;  hning  for  bonnets ; 
jar  covers ;  sponge  bags ;  watch  stands ;  shells ; 
I  foot  baths  ;  balsam  for  cuts,  chilblains,  &c. ; 
lighter  stands ;   water  and  gas  pipes.  Sur- 
gical— Splints ;  thin  sheet  for  bandages ;  steth- 
escopes ;  ear  trumpets ;  Hquid  gutta  percha 
:  for  wounds ;  bed  straps.  Chemical — Carboys ; 
'  vessels  for  acids,  &c. ;  syphons ;  tubing  for 
conveying  oils,  acids,  alkalies,  &c. ;  flasks ; 
bottles ;  lining  for  tanks  ;  funnels.  Manvfac- 
tiiring — Buckets;  mill  bands  ;  pump  buckets, 
valves,  clacks,  &c. ;  felt  edging  for  paper 
makers ;  bosses  for  woollen  manufacturers ; 
flax  holders ;  shuttle  beds  for  looms ;  washers ; 
bowls  for  goldsmiths ;  bobbins ;  covers  for 
rollers;  round  bands  and  cord;  breasts  for 
water  wheels ;   oil  cans,    For  offices,  &c. — 
Wafer  holders ;   inkstands ;  ink  cups ;  pen 
'  trays  ;  cash  bowls  ;  washing  basins  ;  tubes  for 
(  conveying  messages  ;    canvas  for  covering 
1  Tttooks,  &c. ;  architects'  and  surveyors'  plan 
I  cases.  Agricultural — Tubing  for  conveying 
1  liquid  manure  ;  hning  for  manure  tanks  ; 
(  driving  bands  for  thrashing  machines,  &c. ; 
t  traces;  whips  ;  buckets,  bowls,  &c.  Elcclricnl, 
(  Ac. — Covering  for  electric  telegraph  wire ;  in- 
•  Bulaling  stools;  battery  cells;  handles  for 
I  discharging  rods,  &c. ;  electrotype  moulds. 


Ornamental — Medallions ;  brackets  ;  cornices ; 
console  tables  ;  mouldings  in  imitation  of 
car\'ed  wood.  Uses  on  Shipboard — Sou' -wester 
hats ;  pilots'  hats  ;  life  buoys ;  buckets ;  pump 
buckets ;  speaking  trumpets  and  tubes ;  drink- 
ing cups  ;  powder  flasks  ;  fishing  net  floats ; 
sheathing  for  ships ;  waterproof  canvas ;  air- 
tight life  boat  cells ;  tubes  for  pumping  water 
from  the  hold  to  the  deck ;  round  and  twisted 
cords ;  lining  for  boxes  ;  tiller  ropes.  Mis- 
cellaneous— Suction  pipes  for  fire  engines ;  fire 
buckets ;  stable  buckets ;  hning  for  coflnins ; 
sounding  boards  for  pulpits ;  tap  feniles  ; 
communion  trays ;  tubing  for  ventilation ; 
hearing  apparatus  in  churches  and  chapels  for 
deaf  persons ;  cricket  balls ;  bouncing  balls  ; 
golf  balls  ;  fencing  sticks ;  portmanteaus  ; 
poUce  staves ;  life  preservers  ;  embossed  book 
backs ;  embossed  globes  and  maps  for  the 
bUnd;  railway  conversation  tubes;  miners' 
caps  ;  beds  for  paper  cutting  machine  knives  ; 
fringe  for  mourning  coaches  ;  fine  and  coarse 
thread ;  alarum  tubes  for  miiries,  &c. ;  of&cial 
seals,  &c. ;  envelope  boxes ;  bible  backs ; 
prayer  book  backs ;  powder  flasks  ;  box  lids. 

The  great  seal  of  Ireland,  attached  to  pa- 
tents and  similar  documents,  has  laitherto 
been  made  of  a  soft,  easily -melted  wax ;  but 
it  is  now  stamped  in  gutta  percha. 

An  ingenious  method  has  been  devised  by 
Dr.  Branson  of  Sheffield,  of  producing  en- 
graved plates  of  ferns,  sea-weeds,  &c.,  by 
means  of  gutta  percha.  The  ferns  are  pressed 
upon  a  carefully  prepared  sheet  of  this  ma- 
terial, while  warm  ;  and  the  delicate  markings 
are  left  in  in  taglio  or  cavity  on  the  gutta  percha 
surface.  A  cast  in  brass  may  be  taken  from 
this  intaglio ;  and  impressions  may  be  printed 
from  the  brass. 

The  advance  in  the  trade  in  gutta  percha 
has  been  astonishingly  rapid,  as  will  be  shown 
by  the  amount  exported  from  Singapore  to 
Great  Britain : — 

1844  ..        ..  230  lbs. 

1845  ..  22,000  lbs. 
184G      ..       .,     710,000  lbs. 

1847  ..       ..  1,200,000  lbs. 

1848  ..       ..  1,700,000  lbs. 

It  was  computed  that  300,000  trees  were 
destroyed  to  obtain  the  above  quantities. 

GUYA'NA,  GUAYA'NA,  or  GUIANA,  is 
the  north-eastern  portion  of  South  America, 
extending  from  the  banks  of  the  river  Orinoco 
southward  to  those  of  the  river  Amazon.  Few 
countries  on  the  surface  of  the  globe  can  be 
compared  with  it  for  luxiuiance  of  vegetation, 
which  shows  itself  especially  in  the  great 
number  of  indigenous  plants  and  the  largo 
forest  trees  which  cover  perhaps  not  less 
than  one-half  of  its  surface.    Timber,  furni- 
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ture--wood,  and  dye--wood  are  afforded  in  abun- 
dance. Indian  corn,  rice,  mandioca,  yams, 
sweet  potatoes,  arrowroot,  bananas,  pineapples, 
cocoa-nuts,  sugar,  coffee,  cotton,  tobacco, 
ginger,  pepper,  clover,  nutmegs — all  are  grown 
in  Guyana.  Wheat  does  not  thrive  well. 
Black  cattle  grow  to  a  greater  size  than  in 
Em-ope,  but  their  flesh  is  not  so  tender  nor 
of  so  fine  a  flavour.  The  wool  of  the  sheep 
is  converted  into  hair.  Among  the  ferocious 
animals  are  the  jaguar  and  couguar.  Other 
animals  are  the  armadillo,  agouti,  and  bear, 
sloth,  monkeys,  lizards,  iguana,  alligators, 
bats,  and  snakes.  The  birds  and  insects  are 
very  niimerous. 

In  that  portion  of  Guyana  which  belongs 
to  Great  Britain,  an  interesting  commercial 
feature  has  displayed  itself.  In  the  year  1846, 
about  seventy  creole  field  labourers  clubbed 
their  savings  together  to  buy  an  estate  on  the 
west  bank  of  the  Demerara  Eiver,  for  which 
they  gave  25,000  dollars  :  an  instance  which 
Governor  Light,  in  a  despatch  to  Earl  Grey, 
adduces  to  show  the  rismg  character  of  many 
of  the  working  population.  In  1838  there 
were  308  coffee  and  sugar  estates  in  cifltiva- 
tion ;  in  1846  the  number  had  fallen  to  251, 
owing  to  the  disasters  attending  the  sugar 
trade.  In  1846  there  were  641  vessels  entered 
the  port  of  Demerara,  with  a  tonnage  of 


107,820 ;  those  at  the  port  of  Berbice  were 
170,  with  a  burthen  of  2000  tons.  The  im- 
ports from  the  United  Kingdom  in  1849 
amounted  in  value  to  326,821^.  These  num- 
bers relate  to  British  Guyana.  Dutch  and 
French  Guyana  have  commerce  chiefly  with 
the  mother  countries. 

The  postal  arrangements  established  by 
England,  France,  and  HoUand,  with  the  three 
Guyanian  colonies,  are  all  managed  by  the 
Royal  West  India  Mail  Packet  Company,  and 
will  be  shortly  improved  by  the  new  contract 
entered  into  by  that  company. 

GYPSUM,  or  sulphate  of  lime,  is  a  mineral 
which  is  found  in  a  compact  and  crystallised 
state,  as  alabaster  [Alabastee]  and  selenite, 
or  in  the  form  of  a  soft  chalky  stone,  which 
in  a  very  moderate  heat  gives  out  its  water  of 
crystalUsation,  and  becomes  a  very  fine  white 
powder  extensively  used  under  the  name  of 
Plaster  of  Paris.  [Makdhe.] 

The  principal  demand  for  pure  white  gjT?- 
sum  is  by  the  Staffordshire  potters,  who  form 
their  moulds  mth  it.  Eine  blocks  of  gj-psum 
are  selected  for  making  alabaster  ornaments. 
The  plaster  stone  of  Paris,  mixed  with  water, 
forms  an  adhesive  cement  or  mortar  much 
used  in  building.  Coloured  stuccoes  for  walls 
are  made  of  gypsum,  ghee,  and  some  colouring 
matter. 
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HAARLEM.  In  the  southern  subm-bs  of 
this  fine  old  Dutch  city  are  the  famous  nur- 
sery  flower-gardens,  which  formerly  supplied 
a  great  part  of  Europe  -with  tulips,  hyacinths, 
and  other  flowers.  There  are  extensive  bleach- 
ing establishments  here,  which  formerly  sup- 
plied largo  quantities  of  linen  to  England, 
whence  the  article  came  to  get  the  name  of 
Holland,  as  coming  from  that  country.  Silk, 
cotton,  velvet,  ribands,  linen,  and  thread  are 
among  the  principal  manufactm-es. 

The  lake  of  Haarlem,  which  lies  south  east 
of  the  town,  is  14  miles  long,  10  broad,  and 
14  feet  deep,  between  Avater  and  mud.  The 
mud  of  the  lake  is  manufactured  into  valu- 
able bricks  called  clinkers.  The  project  of 
draining  this  lake  lias  been  briefly  advertoc 
to  under  Draining  ;  and  we  give  here  a  few 
additional  details  concerning  the  progress  of 
the  works.  Tlie  nrea  of  the  lake  is  between 
400,000  and  500,000  acres,  and  it  is  intended 
to  leave  not  more  than  700  under  water.  Tlie 
drainage  is  now  about  two-thirds  completed. 


The  area  of  the  lake  is  expected  to  sell  for 
above  7/.  per  acre,  subject  to  the  land-tax  of 
about  7s.  per  acre.  The  soil  is  a  peaty  loam, 
and  the  whole  is  to  be  kept  dry,  after  the  pre- 
sent operations  are  completed,  by  a  canal 
through  the  middle  and  smaller  inlets  into 
the  lake. 

HADDINGTONSHIRE.  Several  attempts 
have  been  made  to  introduce  manufactiu-es 
into  this  Scottish  county.    Pot-bariey  miUs, 
flax  mills,  cotton  mills,  paper  mills,  and 
stai-ch  works  have  been  tried  at  different 
times,  but  from  various  causes  they  have 
failed  ;  and  the  manufactures  at  present  car- 
ried on  in  the  county  nro  very  nnimportaut. 
A  good  deal  of  fishing  is  carried  on  near  tlie 
coast.    From  Haddingtonshire  the  improved 
svstem  of  agriculture  has  been  diffused  over 
Scotland,  and  this  county  continues  to  hold  a 
high  rank  in  respect  of  agriculture  and  pro- 
duce   The  smaller  fanns  are  on  the  roost 
productive  soils.  Wlicnt  is  the  principal  gram 
cultivated,  though  largo  crops  of  beans  and 
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-lats  ai'e  likewise  raised.   The  tui-nip  crops  are 
ory  large.    Barley  is  not  much  cultivated, 
ince  the  increase  of  pasture  land  the  breeding 
r  sheep  and  cattle  has  been  extended;  hut 
n-eeding  in  the  lowland  and  midland  districts 
s  carried  on  upon  a  very  limited  scale,  the 
nore  usual  practice  being  to  purchase  and 
itten  for  the  Edinburgh  market.    In  the 
^.ammermuir  district,  however,  the  breeding 
pf  live  stock  is  the  chief  business  of  the 
laarmer.    The  town  of  Haddington  carries  on 
k ,  considerable  trade  in  wool,  in  tanning,  and 
pa  preparing  hones  and  rape  cake  for  manm-e. 
'  t  is  also  one  of  the  largest  wheat-markets  in 
cotland. 

ij    HAGUE.    This  large  and  beautiful  Dutch 
Tity,  though  neither  manufacturing  nor  com- 
ercial  in  its  general  features,  is  prepaiing 
;■  the  Great  Exhibition  cai-ved  rosewood  fur- 
ture,  silver  embroidery,  chased  silver  cups, 
-ud  other  specimens  of  workmanship. 

HAINAULT,  is  a  very  fertile,  busy,  and 
rrosperous  province  of  Belgium.    The  chief 
rcops  are  wheat,  ije,  oats,  barley,  beans,  rape, 
aax,  hops,  and  potatoes ;  tobacco  and  chicory 
rce  also  grown.    Much  of  the  land  near  the 
'.-vers  is  laid  out  in  meadow ;  in  other  parts 
vefoil,  lucem,  and  sainfoin  are  cultivated. 
[  iorned  cattle,  horses  and  sheep  of  excellent 
ri-eed  are  numerous;  poultrj^,  game,  and  bees 
oound.    The  province  is  traversed  by  several 
ood  roads  and  numerous  canals,  by  which 
immunication  was  much  facilitated,  even  he- 
re the  maldng  of  railways  ;  and,  like  every 
lier  part  of  Belgiiun,  it  is  well  supplied  with 
is  new  and  rapid  means  of  transit.  Q'he 
'  mmerce  of  the  province  is  composed  of  its 
ried  industrial  products — glass,  porcelain, 
■tteiy,  salt,  spirits  distilled  from  grain,  beer, 
achinery,  wooUen  stuffs,  linen,  lace,  Brussels 
t-pets  (the  great  manufacture  of  which  is 
ToumayJ,  &c.     The  most  considerable 
•  I  tides  of  export  are  coal,  iron,  and  lime, 
lich  are  transported  by  canals  and  rail- 
ids  to  France  and  the  neighbouring  coun- 
■s.    Slates,  marble,  and  building  stone  are 
irried. 

Gharleroi  is  one  of  the  manufacturing 
TOR ;  glass,  salt,  sugar,  leather,  nails, 
Ij^^ollen  yarn,  &c.,  are  among  its  products, 
le  town  stands  in  a  most  extensive  coal 
Id,  which  gives  employment  to  10,000  men, 
d  yields  annually  3,000,000  tons  of  coal, 
le  number  of  smelting  furnaces,  iron  foun- 
les,  and  uaU  factories  in  the  surrounding 
frict  is  very  great.  At  ChimayaxQ  numerous 
weries,  iron  works,  and  coal  mines.  Zes- 
'  s^  is  a  place  of  much  trade ;  the  ncigh- 
uring  quarries  furnish  large  quantities  of 
ving  and  buildmg  stone.    There  are  salt 


refineries,  distilleries,  and  chicory-factories; 
and  there  is  much  trade  in  coal,  wood,  and 
oil.  There  are  many  other  large  manufac- 
tiuiag  towns  in  the  province,  several  of  which 
are  on  the  hst  of  those  who  will  contribute  to 
the  Industrial  Exhibition. 

HAIE;  HAIE -WOEKING.  The  hairy 
coverings  of  animals  ai-e  composed  of  long 
delicate  processes  of  a  horny  substance, 
which  grow  from  bulbs  situated  in  or  beneath 
the  skin.  Human  hair  is  more  or  less  flat- 
tened, so  that  a  transverse  section  presents  an 
elliptical  form,  or  sometimes,  from  one  side 
being  grooved,  has  the  shape  of  a  bean.  The 
hair  of  the  whiskers,  beard,  and  mustachios, 
and  in  general  all  short  curiy  hair  is  most 
flattened.  In  most  instances  flatness  and  cm-- 
liness  are  directly  proportionate,  and  both 
attain  their  maximum  in  the  crisp  wooUy 
hairs  of  the  negro,  which  are  sometimes  as 
much  as  two  thirds  broader  in  one  direction 
than  in  the  other.  Except  at  then-  base 
the  hairs  are  perfectly  solid,  and  in  most 
animals  their  substance  is  similar  through- 
out. The  hair  of  the  haad  is  sometimes 
known  to  have  attained  a  length  of  seven  or 
eight  feet. 

Hairs  are  very  elastic ;  they  admit  of  being 
stretched  nearly  one  third  of  their  length, 
and  regain  their  original  length  almost  com- 
pletely ;  in  proportion  to  their  size  they  are 
very  tough  and  firm.  In  chemical  properties 
hair  resembles  horn,  nails,  &c.  It  is  soluble 
in  water  at  a  very  high  temperature,  as  in  a 
Papin's  digester,  leaving  a  large  quantity  of 
oil  mixed  mth  sulphuret  of  iron,  and  some 
sulphuretted  hydrogen.  It  is  this  oil,  with 
the  sulphuret  of  iron,  which  gives  the  colour 
to  the  hair,  and  by  whose  absorption  grayness 
is  produced.  The  iron  is  most  abundant  in 
the  darkest  hair,  and  the  sulphur  is  the  in- 
gredient on  which  the  action  of  the  various 
black  dyes  for  red  or  gray  hair  depends. 

In  the  manufacture  of  hair  into  various 
articles  of  use  and  ornament,  the  hair  of 
diflTerent  animals  is  employed  ;  but  the  most 
singular  feature  connected  Avith  the  manufac- 
ture is  the  hair  harvest  in  France.  Young 
women  in  England,  who  have  beautiful 
tresses,  are  often  urged  by  poverty  to  part 
with  them  for  money  to  the  hair-workers  ;  but 
in  France  it  is  a  regular  system.  There  are 
hau-  merchants  in  Paiis,  who  send  agents  in 
the  spring  of  each  year  into  the  country  dis- 
tricts to  purchase  the  tresses  of  young  women, 
wlio  seek  to  obtain  an  annual  crop  with  the 
same  care  as  a  farmer  would  a  field  crop. 
The  agents  frequent  fairs  and  mai-kets ;  and 
have  with  them  a  stock  of  handkerchiefs,  mus- 
lins, ribbons,  &c.,  which  they  give  in  exchange 
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for  the  hair.     So  sensitive  a  harometer  is 
commerce,  of  slight  changes  in  the  value  of 
exchangeable  goods,  that  the  agents  know  the 
hair  of  a  pai-ticular  district  to  he  worth  a  few 
sous  more  per  pound  than  that  of  a  district 
thirty  or  forty  miles  away  :  a  fact  which  natu- 
rahsts  would  have  been  long  in  finding  out. 
It  is  estimated  that  200,000  lbs.  of  hair  is 
purchased  at  each  spring  harvest.    The  price 
paid  is  about  five  francs  per  lb.    The  agents 
send  the  hair  to  their  employers,  by  whom  it 
is  dressed  and  sorted,  and  sold  to  the  hau: 
workers  in  the  chief  towns  at  about  ten  francs 
per  lb.  That  which  is  to  be  made  into  perukes 
is  purchased  by  a  particular  class  of  persons, 
by  whom  it  is  cleaned,  curledj  prepared  to  a 
certain  stage,  and  sold  to  the  peruke  maker  at 
twenty  to  eighty  francs  per  lb.    The  peruke 
maker  gives  it  the  form  which,  as  is  well 
kno^Ti,  commands  a  very  high  price ;  a  peruke 
is  often  sold  for  double  its  weight  in  silver. 

In  respect  both  to  the  hair  itself,  and  to 
perukes  and  other  articles  made  of  hair, 
France  supplies  a  considerable  quantity  to 
England  and  the  United  States.  The  im- 
portations of  hair,  and  of  manufactured  goods 
in  which  hau:  is  the  only  or  chief  material, 
have  lately  been  to  the  value  of  about  20,000i. 

annually.  „  , 

Differences  are  observed  m  manufactm-es 
from  curly  or  from  straight  hair ;  the  former  is 
spun  into  a  Mnd  of  elastic  cord ;  while  the  latter 
is  woven  into  cloth  for  sieves,  or  damask  hair 
chair  bottoms.    The  ban:  here  spoken  of  is 
horse  ban-,  obtained  chiefly  from  the  tail,  it 
may  be  dyed  of  various  tmts.    The  mode  of 
wea^dng  horse  ban:  cloth  does  not  differ  essen- 
tially from  other  kinds  of  weaving :  there  are 
a  few  minor  adjustments  of  the  loom  neces 
sary,  to  accommodate  the  rigidity  of  the  ma 
lerial.    In  many  kinds  of  such  cloth  the  warp 
is  made  of  black  linen  thread  or  yarn.  The 
cloth  is  hot  calendered  after  weaving  to  give 
it  a  gloss.   The  manufacture  of  hau:  pencils 
is  noticed  in  a  later  article.    [Pencils.]  _ 

HALEB,  or  ALEPPO,  is  one  of  the  busiest 
cities  of  Syria,  or  of  the  east  generally.  Before 
the  earthquake  of  1822  Haleb  was  supposed 
to  possess  12,000  artisans,  and  was  celebrated 
for  its  gold  and  silver  lace,  its  manufactures 
of  silk  and  cotton  goods,  shawls,  &c.  It  car- 
ries on  a  great  caravan  trade  vnth.  Persia,  anc 
the  eastern  parts  of  Asia.  The  goods  destmed 
for  the  European  market  are  shipped  from 
the  port  of  Latakia.  Consuls  from  all  the 
commercial  states  of  Eiu-ope  reside  at  Haleb. 
The  inhabitants  of  the  district  around  Haleb 
only  cultivtite  the  land  in  the  mountainous 
districts,  which  produce  wheat  and  other  sorts 
of  com,  melons,  olives,  cotton,  tobacco,  figs. 


&c. :  the  level  parts  of  the  country  are  aban- 
doned to  the  Kurds  and  Arabs. 

HALIFAX  takes  a  high  rank  among  the 
clothing  towns  of  the  West  Eidmg.  The  chief 
articles  at  present  manufactured  at  Halifax 
are  worsted  stuffs,  including  shalloons,  tam- 
mies, calamancoes,  dm-oys,  everiastings,  mo-  . 
reens,  shags,  serges,  merinos;  also  baizes,  , 
naiTOW  and  broad  cloths,  and  kerseymeres.  \ 
Bombasins,  crapes,  and  other  fabrics,  com-  . 
posed  of  silk  and  worsted,  are  also  manufac- 
tured here,  and  the  cotton  trade  is  earned  on 
to  a  considerable  extent.    Halifax  has  jomed  ■ 
with  the  other  West  Riduig  towns  to  furnish 
a  combined  series  of  specimens  for  the  Great 
Exhibition :  a  mode  well  calculated  to  illus- 
trate the  resources  of  this  highly  interestmg 

district.  .     ^,  i.  ;« 

HAMBURG.  This  lai-ge  city,  the  most  f 
important  centre  of  commerce  in  Germany, 
is  the  mam  channel  of  commumcation  be- 
tween North  Germany  and  foreign  counti-ies. 
The  number  of  vessels  that  enter  from  the 
sea  is  about  4000  annually,  with  an  average 
tonnage  of  about  150  tons  per  vessel.  In 
1845  the  entries  from  the  sea  were  3990  ships, 

as  follows : —  | 
435  from  Transatlantic  ports  ;  | 
1566  from  British  ports  1 
1989  from  other  Em-opean  ports  •,  1 
and  these  numbers  will  afford  a  tolerably  cor- 
rect ratio  for  later  years.   Of  the  values  of  the 
commodities  imported  by  this  mass  of  shippmgij 
we  have  no  specific  returns ;  but,  taking  im- 
ports and  exports  together,  the  sea-borne  trade 
of  that  year  was  about  22i  millions  sterhng. 

The  imports  are  composed  cluefly  of  sugar,  *^ 
coflee  raw  and  manufactm-ed  cotton,  cotton- 
yarn,  tobacco,  hides,  dye-stuffs,  wine,  brandy, 
tea,  rum,  spices,  &c.  The  exports  comprise 
grain  of  aU  sorts,  wool,  seeds,  bark,  spelter, 
butter,  salt  provisions,  rags,  wooden  c  ocks, 
hnens,  all  Idnds  of  German  manufactures, 
Rhenish  wines,  &c.  Hambm-g  possesses 
about  600  ships,  including  a  few  steamers.. 
It  has  regular  steam  commumcation  mtli 
London,  Amsterdam,  &c. ;  steamers  daily 
ascend  the  Elbe  to  Magdebm-g. 

A  very  large  model  of  St.  Stephen's  Church, 
the  chief  chm-ch  in  Hamburg,  is  to  be  depo- 
sited  at  the  Great  Exhibition  ;  the  former 
church  was  destroyed  at  the  great  Hambi: 
fire  in  1842;  and  the  present  f -"cture  has 
been  built  from  the  designs  of  an  Pnglistt 
architect.  Some  beautiful  specimens  ot  ivo» 
cai-ving  are  said  to  have  been  prepai-ed 

HAMPSHIRE.    The  New  Forest  in 
county  has  varied  in  area  from  tmie  to  time 
a?  present  it  includes  04,000  acres,  and  is 


1005 


HAMS. 


HANSEATIC  LEAGUE.  1000 


piopeity  of  tlio  crown,  subject  to  rigLts  of 
riiiniiion  and  other  ancient  claims.  Mucli  of 
ihe  oak  and  iJ^ech  timber  for  the  navy  is  gro^vn 
licre.  Alice  Holt  Forest  also  contains  much 
valuable  timber.  The  northern  part  of  the 
county  is  natui-ally  very  unproductive,  and  till 

I  Avithiu  a  few  years  was  almost  entirely  covered 
\vith  a  brown  heath,  on  which  some  hardy 
forest  sheep  and  a  few  miserable  cattle  were 
reared,  and  contiived  to  pick  up  a  scanty  liv- 
ing; but  a  good  deal  of  heath  has  recently 
been  brought  into  cultivation.  South  of  tliis 
strict  the  chalk  prevails,  better  adapted  for 
isture  than  for  corn  culture.  In  the  valleys 
;iiul  along  the  lower  slopes  of  the  challc-hiUs 
Uie  soil  is  of  a  tough  tenacious  nature,  very 
tlifBcult  to  cultivate ;  but  it  can  be  made  to 
Aield  good  crops  of  beans,  wheat,  and  oats. 
1  lampshire,  although  it  cannot  be  compared 
^\•ilh  some  eastern  and  northern  counties  for 

I  agricultiural  improvements,  is  not  far  behind 
them  ;  and  there  are  some  farms  as  well 
managed  as  any  in  England.  The  farm-build- 
ings and  the  agricultural  implements  axe  gra- 
dually improving.  The  native  hogs,  which 
live  on  the  acorns  and  beech-mast  of  the  New 
I  orest,  although  the  flavour  of  their  flesh  may 
0  good,  are  coarse,  raw-boned,  flat-sided  ani- 
luals,  and  are  now  seldom  met  with.  The  im- 
Ki-oved  breeds  produced  by  crosses  of  the 
P.erkshire,  the  Sufiblk,  Essex,  and  Chinese 
-igs,  are  those  from  which  the  Hampshire 
aeon  is  usually  prepared.  The  excellence  of 
!  iis  bacon  is  mainly  due  to  the  care  ivith  which 
lie  curing  is  effected. 

Hampshire  cannot  be  deemed  a  manufac- 
uring  county;  although  there  are  several 
isthng  to\vns.  Alton  is  celebrated  for  its  ale 
weries,  and  for  the  liop-plantations  near  it. 
vt  Andover  the  chief  business  consists  iu 
Halting,  and  in  the  manufacture  of  siUc.  The 
Halting  and  com  trades  constitute  the  princi- 
pal business  of  Basingstoke.  At  Fareham 
onsiderable  trade  in  com  and  coal  is  carried 
11.  At  Fordingbridge  there  are  some  manu- 
ictures  of  sail  cloth  and  bed-ticldng.  Win- 
liester  depends  more  on  its  ecclesiastical  an- 
iquities  than  on  its  trade  and  commerce. 
'0RTS3I0UTH  and  Southampton  call  for  a  word 
f  notice  elsewhere. 

HAMS.  Hams  are  usually  prepared  from 
he  legs  of  pigs  ;  but  those  of  the  sheep  arc 
'■so  sometimes  prepared.  They  are  salted 
■tbfcr  by  immersion  in  the  pickle,  or  by  liaving 
alt  raUied  over  them.  A  little  powdered 
aU,petro  i.s  sometimes  rubbed  over  them  be- 
ore  salting ;  and  moist  sugar  or  treacle  is 
lequently  employed  for  flavouring.  About 
bree  weeks  are  required  for  wet-salting,  and 
our  for  dry-salting ;  mutton  hams  do  not  re- 


quire so  long.  Wlien  pi'operly  salted,  the 
liams  are  ready  for  smoking. 

There  were  11,751  cwts.  of  hams  imported 
in  1849  ;  and  10,208  cwts.  in  1850. 

HAND-GLASS  is  a  name  given  by  garden- 
ers to  a  portable  glazed  cover  which  they  place 
over  certain  plants  for  one  of  two  purposes ; 
either  to  screen  them  from  the  efi"ects  of  cold 
and  wet  without  depriving  them  of  much  light, 
or  to  maintain  ai'ound  them  an  atmosphere  of 
unifomi  humidity.  Bell-glasses  differ  from 
hand-glasses  in  no  respect  mth  regard  to  the 
purpose  they  are  intended  to  serve,  but  are 
blown  from  a  single  piece  of  glass  instead  of 
being  composed  of  many  pieces  fastened  to- 
gether. Glasses  of  this  description  are  prin- 
cipally used  to  assist  cuttings  of  plants  in  the 
process  of  striking  root,  or  newly  planted  indi- 
viduals in  establishing  themselves  in  the  soil. 

HANOVER.  The  mountains  in  the  south- 
ern part  of  this  kingdom  abound  in  mineral 
wealth,  and  are  covered  with  forests  of  red 
pine  and  fir,  with  some  oaks  and  other  timber. 
Agriculture  is  the  chief  source  of  subsistence 
to  the  inhabitants,  which  is  much  favoured 
by  the  facilities  for  exportation  when  the  har- 
vest is  abundant,  as  weU  as  by  the  ti-ansit 
trade,  and  the  consumption  of  the  neighbour- 
ing maiitime  towns.  In  the  marsh-land  the 
breeding  of  cattle  is  more  followed  than  agri- 
culture. The  county  produces  flax,  tobacco, 
hops,  fruit,  pulse,  potatoes,  &c.  Timber  i.s 
abundant,  and  considerable  quantities  ai-e  ex- 
ported. 

Manufactiures  are  not  canied  on  to  any  con- 
siderable extent.  Thread,  linens,  woollens, 
and  calicoes  are  manufactured  to  a  small  ex- 
tent. The  commerce  is  not  of  large  amount. 
The  principal  commercial  port  is  Embdcn ;  and 
Miinden,  at  the  junction  of  the  Werra  and  the 
Fulda,  has  an  active  trade  with  the  interior  of 
Germany. 

The  Hanoverian  produce  imported  into 
Great  Britain  in  1849  was  valued  at  185,287/. ; 
and  the  British  produce  and  manufactures 
exported  to  Hanover  150,927/. 

It  has  been  stated  that  the  manufacturers 
of  Hanover  have  not  received  from  their  sove- 
reign, in  respect  to  contributions  towaixls  the 
Industrial  Exhibition,  that  countenance  and 
assistance  which  most  continental  sovereigns 
have  afforded  in  their  respective  countries; 
and  that  the  specimens  transmitted  to  Eng- 
land will  be  hmitcd  by  this  cncumstance. 

HANSEATIC  LEAGUE.  This  was  a  yery 
remarkable  commercial  association,  which  took 
its  name  from  the  ancient  Gemian  word 
'  rianso,'  signifying  an  association  for  mutual 
support.  The  cities  of  Hamburg,  Lubeck,  and 
Bremen  were,  in  the  middle  ages,  the  deposi- 


1007      HAr.BOURS  OF  REFUGE. 


HARDNESS. 


1008 


tones  of  the  manufactures  of  Italy  and  Ger- 
many, -ivith  which  they  supplied  the  northern 
countries  of  Europe  in  exchange  for  then-  raw 
produce.     The  wealth  which  they  acqmred 
excited  the  envy  and  the  rapacity  of  the  prmces 
and  nobles  ;  the  imposition  of  new  and  the 
augmentation  of  old  tolls  were  great  impedi- 
ments to  trade,  which  was  lilcewise  rendered 
unsafe  by  numerous  banditti  and  pirates  who 
infested  the  roads  and  the  neighbouring  seas 
and  rivers.    Hamburg  and  Liibeck  concluded 
an  alliance  in  1241  by  which  they  engaged  to 
maintain  ships  and  soldiers  for  the  pm-pose  of 
protecting  their  commerce.  The  city  of  Bruns- 
■wick  joined  the  aUiance  in  1247.   In  course 
of  time  most  of  the  trading  towns  in  Em-ope 
jomed  this  association,  which  mcluded  London, 
Rouen,  Bordeaux,  St.  Malo,  Bayonne,  Mar- 
seille, Barcelona,  Seville,  Cadiz,  Lisbon,  Ant- 
werp, Danzig,  Dort,  Amsterdam,  Bruges,  Rot- 
terdam, Ostend,  Dunkkk,  Leghorn,  Messina, 
Naples,  Bergen,  Novgorod,  all  the  towns  on 
the  Baltic,  the  Elbe,  and  the  Weser,  Embden, 
Cologne,  and  other  towns,  to  the  number  of 
eighty-five.     Then-  principal  factories  were 
Bruges,  London,  Novgorod,  and  Bergen.  All 
the  towns  sent  deputies  to  a  congress  which 
usually  met  in  Liibeck.    The  Hanse  Towns 
became  so  powerful,  that  in  1348  they  de- 
feated the  kings  of  Norway  and  Denmark, 
•  deposed  Magnus,  king  of  Sweden,  and  gave 
his  crown  to  his  nephew  Albert ;  they  equipped 
in  1428,  40  ships  of  war  and  raised  12,000 
troops,  exclusive  of  seamen,  in  a  war  with 
Erick,  king  of  Denmark ;  and  in  the  same 
century  they  compeUed  Edward  IV.  to  restore 
all  then-  privileges  and  property  in  England, 
which  he  had  attempted  to  withhold.  That 
part  of  the  city  of  London  called  the  Steelyai'd 
was  their  exclusive  property,  and  Bishops- 
Gate,  one  of  the  principal  entrances  to  London, 
was  intrusted  to  them  to  guard.    But  when 
the  roads  and  seas  were  no  longer  insecure, 
when  America  was  discovered,  and  India  was 
reached  by  doubling  the  Cape  of  Good  Hope, 
tlie  Ilanscatic  League   gradually  dechned, 
and  at  the  last  general  assembly  at  Liibeck,  in 
1030,  the  deputies  from  the  several  cities  ap- 
peared merely  to  declare  their  secession  from 
the  League.    Hamburg,  Liibeck,  and  Bremen, 
formed  an  association  in  1041,  and  remained 
free  republics  till  December  1810,  when  they 
were  incorporated  with  the  French  empire, 
but  in  1813  they  were  again  separated  from 
France,  and  witli  Fraiikfort-nm-Main  are  now 
called  the  Free  Hanseatic  Cities  of  the  Ger 
manic  Confederation. 

HARBOURS  OF  REFUGE.  Among  the 
engineering  works  now  in  progress,  in  the 
southern  half  of  our  island,  tho  formation  of 


harbours  of  refuge  is  not  the  least  important. 
Numerous  as  are  our  ports,  harbom-s,  bays, 
and  tEStuai-ies,  fitted  to  receive  and  despatch 
merchant  shipping,  there  is  a  deficiency  of 
harbom-s  into  which  fleets  could  go  to  find 
shelter  during  a  storm,  and  which  would  serve 
as  general  places  of  rendezvous  for  shippmg. 

Dover  is  in  many  respects  one  of  the  mostim- 
portant  harbours  on  the  coast :  chiefly  from  its 
proximity  to  the  continent.   Yet  is  it  only  a 
tidal  harbour,  and  has  a  shallow  entrance  even 
when  the  tide  is  in.    Many  a  merchantman 
would  be  glad  to  avoid  the  perils  of  the  Good- 
win Sands  by  a  temporai-y  anchorage  in  Dover 
Harbour,  if  it  were  better  suited  as  a  refuge. 
In  1844  a  Government  Commission  was  ap- 
pointed to  consider  this  subject,  in  relation  to 
the  forming  of  harbours  of  refuge  for  mer- 
chant ships,  and  stations  for  war  ships.  The 
commissioners  recommended  extensive  works 
at  Dover,  Portland,  Seaford,  and  Hai-mch, 
with  this  object  in  view :  to  be  proceeded  with 
in  the  order  here  specified  if  all  could  not  be 
advanced  simultaneously.    The  recommenda  • 
tion  was  adopted,  in  its  mam  features,  by  the 
Government.  The  harbom-  of  refuge  at  Dover 
is  being  constructed ;  there  is  to  be  a  harbour 
of  520  acres  up  to  high  water  mark,  or  380 
acres  at  low  water ;  there  is  to  be  an  enti-ance 
00  feet  mde  on  the  south  side,  and  another 
150  feet  wide  on  the  east.    The  first  work  wfll 
be  a  pier,  running  out  from  the  point  called 
Cheeseman's  Head  into  seven  fathoms  wat«r; 
it  ^vill  protect  the  existing  haibom-  durmg 
south-west  gales,  and  will  form  the  first  hnk 
in  the  great  wall  of  masonry  which  will  en- 
close the  hai-bom-.    The  eastern  boundary  of 
the  harbom-  will  be  fai-  beyond  the  hmits  of 
the  present  inhabited  town  of  Dover  ;  the 
harbour  will  be  a  mile  and  a  quaiter  from 
east  to  west,  and  three  quarters  of  a  mile  from 
north  to  south.    The  existing  contract  for_a 
part  of  the  works  was  taken  in  July  1847; 
the  works  were  commenced  in  October  of  the 
same  year  ;  in  1848  the  masonrj-  was  carried 
out  270  feet  from  the  shore;  in  1849  this 
length  was  increased  to  400  feet;  m  1850  tho 
works  were  proceeding  steadily,  unUl  a  terrific 
storm  on  the  night  of  the  7th  of  October,  pro- 
duced very  disasti-ous  results  on  the  masonry 
and  scaffolding.    Much  of  the  subsequent 
labour  has  been  in  repair  of  this  disaster. 

The  operations  at  Portland  are  briefly  no- 
ticed in  another  article.  [Dorsetsfire-J 
See  also  the  article  Bbeakwateu. 

HARDNESS.    In  distributing  crystals  ana 
minerals  into  classes,  an  attempt  is  made  tj) 
determine  their  relative  hai-dncss.    Ihc  lol- 
lowing  are  the  gradations  from  soft  to  hard^-- 
Tfllc,  white  or  greenish ;  rock  salt  and  uo 
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crystallised  gypsum ;  calcareous  spar,  cleav- 
able  ;  fluor  spiu',  which  cleaves  perfectly  ; 
apatite,  from  >^alzbm-g ;  adulaiia ;  rock  crys- 
tal, ti-auspai-eut ;  topaz  ;    corundum,  from 
Bengal;  tliamond. 
HAEP.    This  is  one  of  the  most  ancient 
:  as  well  as  most  beautiful  of  all  musical  insti-u- 
;ments.    The  Welsh  ti-iple-stringed  harp  of 
J  the  present  day  extends  from  a  an  octave  be- 
1  low  the  fii-st.  hne  in  the  base,  to  g,  or  a  in  al  • 
ttissimo  on  the  right  side;  and  from  g,  the 
ifii'st  Una  in  the  base,  to  the  same  upper  notes 
c  on  the  left  side ;  the  middle  row  consists  of 
[the  semitones  of  the  outwai-d  rows.  Hence, 
1  if  the  outside  rows  be  tuned  in  the  diatonic 
s  scale  of  g,  each  paraUel  note  being  in  perfect 
r  unison,  the  notes  of  the  middle  row  ai-e  tuned 
semitone  higher. 

The  hai-p,  as  a  generally  useful  instrument, 
umay  be  said  to  date  its  existence  from  the  timo 
when  pedals  were  added  to  it,  by  the  invention 
ot  bebasUan  Erard.    With  these  it  is  possible 
to  modulate  into  all  keys,  and  to  execute  any 
music  smted  to  keyed  instruments.    In  the 
^single  action,  the  pede^k  raise  the  tone  of  everv 
sstrmg  half  a  note;  in  the  dome  action,  the 
mnstrument  is  tuned  in  c  flat;  and  by  filing 
t±he  pedals  in  the  first  groove  the  instrument 
s  at  once  transposed  into  c  natural :  whereas 
jy  fixmg  them  in  the  second  groove  it  is 
ransposed  another  semitone  higher,  mto  the 
vey  of  c  sharp.    The  compass  of  the  harp 
iius  improved  is  from  double  e  below  the 
jase  to  E  in  altissimo. 
HAEPSICHOED.    This  keyed  musical  in- 
tnunent,  m  form  the  same  as  the  grand 
I  aanoforte,  but  smaller,  was  strung  with  steel 
nd  brass  wu-es,  two  to  each  note ;  these  wer(> 
r  truck  by  jacks  armed  with  smaU  pieces  of 
uill,  acting  as  plectrums,  and  thus  made  to 
«nder  a  brilliant  but  somewhat  harsh  sound 
•holly  UDhl<e  that  produced  by  the  hammers 
t  the  pianoforte.    Slops,  swells,  and  double 
nv3  of  keys  were  occasionaUy  employed  to 
lodily  tlie  power  of  the  wires.    The  harpsi- 
lord  came  into  use  in  England  in  the  seven- 
;enth  centmy;  but  it  is  now  entirely  super- 
■  3ded  by  the  Pianofoete. 
HAEEOWS.   The  well-known  agricultural 
nplement,  the  harroiv,  which  is  drawn  over 
>e  land  when  tlic  seed  has  been  sown  after 

'^t  ^^*rJ^°"^^""^'      ^  ^et  full  of 

)ii£es.  The  hush-harrow,  which  is  drawn  over 

ae  T^"^-  ^^^'^  ^"^^  l-een  sown  by 

r  rom  I spikes,  but  has  thorns 
^f^'?^^  "'ishes  fitted  into  it. 

■ftltin^  *i  harrow  aro  constantly 

cent  in  those  of 

cent  introduction  is  Ul.y's  drag  harrow,  or 
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Scai-ifier  and  Cultivator;  it  has  two  smaU 
wheels  ui  front,  two  larger  behind,  and  fivo 
or  seven  tmes  or  spikes,  according  to  the  width. 
Smith's  Iron  Harrow  comprises  three  frames 
Imked  together  at  certain  spots,  and  having 
about  sixty  tines  or  spikes  arranged  in  such 
a  way  that  each  tine  leaves  its  scai-ified  mark 
or  line  in  the  ground  independent  of  the 
others.  Crosskill's  Norwegian  Haixow  is  used 
immediately  after  ploughing,  and  leaves  three 
or  four   inches  depth  of  finely  pulverised 
mould,  well  prepared  for  sowing ;  the  instru- 
ment acting  by  a  rotatory  motion  given  to  bai-- 
rels  loaded  with  spikes,  which  scratch  along 
the  groimd  as  the  machine  proceeds.  Nume- 
rous other  forms  are  frequently  brought  be- 
fore pubhc  notice. 

-  HAETSHOEN.  The  horn  of  the  common 
stag  contams  less  earthy  matter,  and  more 
gelatine,  than  other  bones,  and  is  on  this  ac- 
count very  useful  in  medicine.  It  is  kept  in 
the  form  of  shavuigs,  of  which  a  sufficient 
quantity  boUed  in  water  yields  a  jeUy  suitable 
to  convalescents,  which  may  be  flavom-ed  with 
lemon-juice  or  wine,  &c. 

The  hquid  which  is  called  82yirits  of  Harts- 
horn, and  which  is  obtained  from  hai-tshorn 
and  other  kinds  of  horn,  is  carbonate  of  am- 
monia combined  with  a  peculiar  oil 

HAETZ  FOEEST.  The  mineral  treasui-es 
ol  this  district  ai-e  noticed  under  Gekmany 
.  HAT  MANUFAGTUEE.    English  hats, 
m  the  present  day,  are  mostly  made  of  straw, 
wool  and  fur,  or  sillv.    The  first  ai-e  noticed 
under  Steaw  Plait.  Beaver  hats  of  the  finest 
quality  ai-e  made  with  lamb's  wool  and  the  fur 
of  EngUsh  rabbits.    To  form  the  body  of  the 
hat,  the  wool  and  rabbit's  fra  aa-e  separately 
hawed  in  the  manner  employed  for  freeing  cot- 
ton from  Its  seeds.    The  two  substances  aro 
next  bowed  together  until  they  are  intimately 
mixed;  after  which  the  mass  is  spread  evenlv, 
covered  with  an  oil-cloth,  and  pressed  to  the 
state  of  an  imperfectly  tangled  felt.  The  next 
process  is  to  cover  the  felt  with  a  triangular 
piece  of  damp  brown  paper,  and  then  to  fold 
It  m  a  damp  cloth  and  work  it  well  with  the 
hand,  pressmg  and  bending,  rolling  and  un- 
roUing  It,  until  the  interlacing  or  felting  is 
much  more  perfect,  and  the  mass  is  compact. 
The  felt  thus  prepared  is  next  taken  to  the 
wide  biim  of  a  boiler  charged  with  hot  water 
and  beer-grounds  and  a  small  quantity  of  sul- 
phuric acid;  it  is  wetted,  rubbed,  and  rolled, 
until  It  no  longer  contracts.    The  felt  is  next 
stifi-enod  with  shell-lac,  a  solution  of  which 
IS  apphed  by  means  of  a  brush  to  one  or  to 
botli  sides  of  the  felt;  after  which  it  is  heated 
in  a  stove,  and  by  this  means  the  wliolc  sub- 
stance becomes  dulv  impregnated  witli  tho 
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resin  :  this  renders  the  hat  nearly  waterproof. 
To  form  the  nap  of  a  hat,  one-half  or  thrco- 
fourths  of  an  ounce  of  beaver,  and  some  other 
less  costly  fur,  are  bowed  together  and  imper- 
fectly felted  in  the  manner  already  described, 
and  shaped  the  same  as  the  body  to  which  it 
is  to  be  applied ;  that  body  is  then  softened 
by  immersing  it  in  the  boiler,  when  the  nap 
is  applied  and  worked  as  in  felting,  until  the 
required  union  is  effected  between  the  two 
bodies. 

The  felt  thus  covered  is  brought  to  the  pro- 
per shape  by  working  it  on  a  wooden  block, 
and  is  then  dyed  black.  The  hat  is  softened 
by  steam,  the  crown  is  strengthened  by  placing 
in  it  a  disc  of  scale-board,  and  linen  is  pasted 
over  this.  The  nap  is  raised,  and  a  uniform 
direction  given  to  its  fibres  by  means  of  warm 
irons  and  hair  brushes.  The  last  processes 
are  binding  and  lining,  when  the  hat  is  ready 
to  be  worn.  In  the  low-priced  hats  of  the 
present  day,  commoner  wool  and  fm",  and 
smaller  quantities  of  each,  ai'e  used. 

Silk  hats  consist  of  a  cover  or  exterior  part 
made  of  sillc  plush,  which  is  laid  upon  a  foun- 
dation of  chip,  stiffened  hneu,  or  some  other 
light  materia],  previously  blocked  into  shape. 
The  so-called  Velvet  hats  and  Satin  hats  de- 
serve those  titles  only  so  far  as  the  plush  re- 
sembles those  materials.  The  plush  is  mostly 
woven  in  the  north  of  England.  Paris  hats 
are  for  the  most  part  made  in  England,  the 
silk  plush  being  imported  from  France,  where 
it  is  made  better  than  our  weavers  seem  able 
to  equal. 

The  hats  exported  in  1848  amounted  in 
number  only  to  8,768  dozens,  and  in  value  to 
27,455/. :  so  little  demand  is  there  abroad  for 
English  hats  ;  the  exports  are  almost  entirely 
to  our  own  colonies.  Sillc-plush  for  covering 
Paris  hats  was  imported  in  1850  to  the  extent 
of  138,909  lbs. 

HATCHING  APPARATUS.  The  method, 
strange  to  those  who  do  not  understand  it,  of 
hatching  chickens  by  artificial  means,  is  no- 
thing more  than  a  mode  of  applying  warmth 
to  the  eggs.  If  a  hen  for  any  reason  does  not 
'sit'  upon  her  brood,  an  artificial  mother  is 
sometimes  provided,  which  will  rear  several 
broods  at  once ;  it  is  a  board  or  box  lined  with 
soft  lambskin,  covered  ^vith  a  wicker,  and 
placed  near  a  heated  wall  in  such  a  way  that 
the  young  chicks  may  receive  wamith  sufficient 
for  their  tender  condition.  These  artificial 
mothers  are,  however,  only  a  sort  of  house 
for  chickens  newly  hatched  :  they  are  not 
hatching-machines.  The  Egyi^tians  have  long 
been  in  the  liabit  of  applying  heat  and  mois- 
ture artificially  to  tlie  hatching  of  chickens. 
Mr.  Buckuell  some  years  ago  invented  a  hatch- 


ing-machine under  the  somewhat  leai-ned 
name  of  the  Eccaleohion  ;  and  more  recently 
Mr.  Cantelo's  Hydrolncuhator  has  attracted 
public  attention.  In  this  apparatus  heat  is 
applied  to  the  upper  smface  of  the  eggs  as 
they  ai'e  ranged  in  layers.  A  current  of  warm 
water  flows  over  a  waterproof  cloth,  beneath 
which  tlie  eggs  ai'e  placed.  A  tank  of  water 
is  kept  continually  at  a  temperature  of  109° 
Fahr.,  with  the  surface  so  arranged  tbat  the 
heated  water  may  flow  over  the  waterproof 
cloth :  a  retm'U  pipe  being  so  placed  as  to 
connect  the  outer  end  of  the  cloth  with  the 
bottom  of  the  tank.  There  is  thus  a  continual 
flow  of  water  over  the  cloth,  at  one  imiform 
temperature.  The  eggs  are  placed  in  drawers 
having  perforated  bottoms,  with  a  layer  of 
wooUen  cloth  between;  the  upper  sm-face  of 
the  eggs  can  just  touch  the  under  sm-face  of 
the  warmed  waterproof  cloth ;  but  the  aiTange- 
ment  is  such  that  air  can  freely  circulate 
between  the  eggs  and  the  cloth.  The 
water  is  heated  by  slowly  burning  charcoal 
fii-es. 

Although  there  is  i^iuch  ingenuity  displayed 
in  this  apparatus,  it  seems  doubtful  whether 
the  method  will  be  a  commercially  prospe- 
rous one. 

HAVANNAH.    This  flomishmg  commer- 
cial town,  with  the  best  hai-bom-  in  the  West 
Indies,  or  perhaps  in  the  world,  has  been  al- 
ready mentioned  under  Cuba.  Its  magnificent 
harbour  is  capable  of  accommodating  1000 
ships  of  the  largest  size,  vessels  of  the  gi-eatest 
draught  coming  close  up  to  the  quays.  Among 
the  commercial  cities  of  the  western  hemi- 
sphere Havannah  ranks  mferior  only  to  New 
York,  and  for  a  long  period  it  engrossed  the 
whole  foreign  trade  of  Cuba.    The  principal 
ai-ticles  of  export  ai-e  sugar,  copper  ore, 
coffee,  raw   tobacco    and   cigars    of  tl.e 
best  quaht}',  molasses,  and   the  precious 
metals;  other  exports  are  mahogany,  cedar, 
rum,  cocoa,  cotton,  wax,  hides,  fruits  and  pre- 
serves, honey,  dye-stuffs,  &c.  In  consequence 
of  the  relaxation  of  the  English  tai-iff  in  1842, 
and  of  the  sugar  act  of  1846,  the  exports  are 
said  to  have  greatly  increased,  and  this  is  m 
part  proved  by  the  quantity  of  sugar  exported 
in  1847,  which  from  Havannah  and  ]\Iatan7.as 
amounted  to  1,004,490  boxes.    The  imports 
are  composed  of  flour,  corn,  provisions,  cotton 
goods,  wine,  linen,  hardware  and  metals,  sil-^ 
gold  and  silver  from  Mexico,  spices,  lepiH'''"! 
butter,  lai-d,  cheese,  fish,  deals,  cask-,  hoops, 
&c.    The  trade  of  Havannah  (>xJvnds  to  aU 
countries  of  Europe  and  Ame-'^ca,  but  chiclly 
to  Spain,  the  United  Stato*,  and  England,  in 
tlic  nine  months  from  Januaiy  to  September 
1850,  no  fewer  fl>an  1262  ships  entered  the 
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port  of  Havaniiijih,  vnth  a  tonnage  of  418,388 
tons. 

Hi\.VEE.    The  hai-bour  of  this  important 
French  seaport  consists  of  three  wet  docks, 
and  an  outer  port  separated  by  locks,  and  ca- 
pable of  containing  450  ships.  A  fourth  dock 
is  in  course  of  formation  for  steamers.  The 
fine  quays  which  border  the  docks  are  always 
lined  with  vessels,  and  present  great  activity 
of  hiisiness.    The  trade  of  Havre  produces  in 
ordinary  years  customs  duties  amounting  to 
about  a  million  sterhng,  representing  a  total 
movement  of  merchandise  to  the  value  of  over 
20,000,000Z.  Besides  vast  quantities  of  foreign 
and  colonial  produce  for  the  siipply  of  Paris 
and  the  north  of  France,  such  as  coifee,  sugar, 
spices,  the  imports  consist  of  raw  cotton  for 
the  manufactm'ing   districts  of  Eouen,  St. 
Quentin,  &c.,  of  indigo,  dyewopds,  tobaccq, 
rice,  hides,  timber,  iron,  tin,  tea,  &c.  The 
principal  exports  ai'e  sUks,  broadcloth,  cotton 
manufactures,  lace,  gloves,  shoes,  trinkets, 
plated  and  tin  wares,  perfumery,  vnne,  brandy, 
glass,  furniture,  books,  &c.  Above  450  vessels 
belong  to  the  port,  including  50  of  400  to  500 
tons  engaged  in  the  whale  fishery,  and 40  large 
and  small  steamers.    There  is  regtilar  com- 
munication by  powerful  steamers  with  Eouen, 
London,  Southampton,  Bayonne,  Hamburg, 
Lisbon,  &c.,  and  by  packet  ships  with  New 
York,  Bahia,  Vera  Cruz,  New  Orleans.  Small 
steamers  ply  to  Honfleur,  Caen,  Eouen,  and 
Paris.    The  manufactures  comprise  vitriol, 
potteiy,  lace,  paper,  oil,  carpenters'  topis, 
bricks  and  tiles,  ship  cordage,  tobacco,  fumi- 
■  ture,  &c.    There  are  also  several  sugar  refine- 
;  ries,  and  breweries.    Outside  the  town  and 
I  close  to  the  shore  there  are  five  ship-building 
:  yards,  which  have  constnicted  some  of  the 
i  best  sailing  vessels  and  swiftest  steamers  be- 
1  longing  to  France. 

HAY-MAKINQ  MACHINE.  The  grasses 
1  Tvhich  form  the  material  of  a  field  of  hay  ai-e 
( of  several  Icinds.  Tlie  sweei- scented  vernal 
( grass  gives  the  delightful  odour  to  newly  mown 
Ihay ;  the  cock's  foot  grass,  a  coarser  but  valu- 
t  able  lierbage ;  the  fox  tail  grass,  greatly  ro- 
llished  by  cattle  ;  the  meadow  fox  inil  grass, 
lliked  by  sheep  ;  the  meadow  fescue,  and  many 
c  pther  kinds.  AH  these  are  alike  cut  down  by 
tthe  mower's  scythe ;  which  is  a  long  thin  blade 
rof  steel,  well  tempered,  and  having  a  rim  of 
i  iron  along  the  back  to  within  a  few  inches  of 
ithe  point;  the  handle  is  of  wood,  and  is  ad- 
j  justed  at  a  particular  angle  to  the  plane  of  the 
t blade;  two  short  projecting  handles  are  fixed 
I  to  the  principal  handle,  to  facilitate  the  using. 
There  is  no  machine,  we  believe,  to  super- 
sede hand  labour  in  cutting  hay ;  and  there- 
fore the  so-called  hay  malung  machinos  must 
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be  understood  as  applying  to  a  later  proceg.?. 
Under  ordinary  circumstances,  the  cut  grass 
is  collected  into  heaps  by  rakes,  worked  by 
hand;  but  on  lai-ge  farms  a  horse  rake 
sometirnes  used  I  there  are  twenty  or  more 
teeth  or  tines,  which  are  drawn  over  the  field 
until  they  have  collected  as  much  as  the  in- 
terstices can  contain  ;  and  then  the  driver,  by 
lifting  up  a  pak  of  handles,  raises  the  teeth 
from  the  ground,  so  as  to  throw  out  the  con- 
tents of  the  rake.  The  hay  making  or  hay  ted- 
ding machine,  however,  turns  the  hay  over  and 
over  in  the  field;  it  is  chiefly  valuable  for 
meadow-hay,  which  requires  more  turning  and 
scattering  than  hay  from  clover  or  rye -grass. 
There  is  a  cylinder,  or  framework  of  wheels, 
with  rows  of  prongs  projecting  from  the  sur- 
face ;  the  cylinder  revolves  on  the  same  axis 
as  the  driving-Tyheels,  and  with  the  same  speed 
as  those  wheels.  As  the  cylinder  revolves, 
the  hay  is  caught  up  by  the  prongs,  and  tho- 
roughly tedded  or  spread  abroad.  Various 
minor  improvepients  have  from  time  to  time 
been  made  in  the  construction  of  these  ma- 
chines. 

HEAT.  The  fundamental  laws  of  heat,  so 
far  as  they  have  yet  been  discovered,  form  a 
veiy  subtle  and  difficult  department  of  science. 
Only  a  few  words  respecting  the  action  of  heat 
can  be  admissible  in  this  work. 

It  is  found  that  expansion,  fusion,  evapora- 
tion, thermo-electric  currents,  and  various  phy- 
siological phenomena,  are  efiects  of  heat  or  at 
least  accompany  its  absorption.  Besides  the 
solar  rays,  heat  may  be  produced  artificially 
by  any  means  which  propagate  agitations  in- 
ternally in  bodies  ;  hence  friction,  hammering, 
percussion,  sudden  condensation,  chemical 
combination,  and  electrical  dischai-ges  are  all 
proper  to  produce  or  rather  to  develops 
heat. 

The  spread  of  heat  throughout  a  liquid  is 
marked  by  curious  efiTects.  If  we  place  a 
heated  plate  on  the  surface  of  water  in  a  ves- 
sel, but  so  as  not  to  touch  the  edges,  a  ther- 
mometer placed  in  the  water  will  mdicate  little 
or  no  alteration  of  temperature  ;  and,  if  the 
bottom  of  a  vessel  of  water  bo  heated,  the  heat 
will  be  distributed  through  the  liquid  only  by 
currents  ascending  from  the  heated  part. 
Liquids  indeed  conduct  heat  very  slowly ;  apd 
it  is  only  by  the  rising  of  heated  particles  of 
water,  through  their  lightness,  that  a  vessel 
of  water  is  quickly  heated. 

The  agency  of  heat  in  promoting  chemical 
action  is  important  and  extensive ;  in  some 
cases  no  combination  can  take  place  witliout 
it,  and  in  others  it  greatly  facilitates  chemical 
combinations,  while  in  some  instances  it  de- 
composes compound  bodies,  and  resolves  them 
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either  into  simpler  or  elementary  forms  of 
matter.  In  the  solution  of  salt  in  water,  an 
increase  of  heat,  by  increasing  the  affinity 
between  the  solid  and  the  hquid,  increases 
the  solvent  power.  Heat  has  also  great  power 
in  modifying  as  weU  as  in  causing  chemical 
action,  and  different  degrees  of  it  produce  very 
opposite  effects  in  some  cases.  The  dilatation 
of  substances  by  heat  is  nearly  proportional 
to  the  increase  of  temperature,  except  when 
they  are  about  to  change  their  physical  or 
chemical  states  ;  thus  water  near  the  freezing 
point  expands  when  the  temperature  is  dimin- 
ished. The  following  table  gives  the  relative 
dilatation  of  different  solids  from  the  freezing 
to  the  boiling  point : — 


Glass  tube  .00083 

Crown  glass  .00089 

Platinum  .00003 

Palladium  .001 

Cast  Iron  .0011 

Steel  .0012 

Do.  tempered  .0013 

Gold  .0015 


Copper 

Brass 

SUver 

Tin 

Pewter 


.0017 
.0018 
.0020 
.0022 
.0023 


Grain  tm  .0025 
Lead  .0028 
Zmc  .0030 


Several  instruments  have  been  constructed 
to  measure  heat ;  the  most  important  of  which 
are  noticed  under  Pybometee  and  Thermo- 
meter. 

HEDGE.  Hedges  are  made  of  various  kinds 
of  shrubs  and  trees,  trained  so  as  to  throw 
out  numerous  branches  along  the  stem  from 
the  surface  of  the  earth  upwards ;  this  is  done 
by  judicious  prunmg  when  they  are  young. 
Holly,  which  bears  prickles  on  the  edges  of 
the  leaves,  is  on  this  account  by  far  the  best 
shrub  to  form  a  hedge ;  but  yew,  box,  thorn, 
hornbeam,  elder,  sweet  briar,  prickly  pear,  and 
privet  are  all  employed  for  hedges,  each  liaving 
its  particular  excellencies,  and  requiring  a 
particular  kind  of  culture.  There  is  a  metliod 
of  repairing  hedges  which  is  called  i^l^shing. 
It  consists  in  cutting  half  through  some  of 
the  stems  near  the  gi'ound,  and  then  bending 
the  upper  parts  down  in  a  liorizontal  or  ob- 
lique position,  keeping  them  so  by  means  of 
hooked  sticks  diiven  into  the  bank.  Thus  a 
live  hedge  is  made,  which  fills  up  the  gaps  in 
the  same  manner  as  a  dead  hedge  would  have 
done,  and  the  bent  stems  soon  throw  out 
shoots. 

HELENA,  ST.  This  lonely  island,  situ- 
ated in  the  Atlantic  Ocean,  1200  miles  west  of 
the  coast  of  Benguela,  in  South  Africa,  has 
one  of  the  healthiest  climates  under  the  tro- 
pics, and  is  found  beneficial  to  invaUds  from 
India  and  even  from  Europe.  Viewed  from 
the  sea,  the  island  appeai-s  barren  ;  but  the 
interior  is  covered  with  a  rich  verdure,  and  is 
watered  by  abundant  springs.   Horned  cattle, 


sheep,  and  goats  feed  on  the  rich  pastures. 
As  an  EngUsh  settlement  it  is  of  little  impor- 
tance ;  it  is  visited  by  ships  returning  from 
India,  who  there  take  in  fresh  provisions  and 
water. 

The  British  j)roduce  and  manufactm-es  ex- 
ported to  St.  Helena  in  1849  amounted  in  va- 
lue to  18,315/. 

HE'LIOSCOPE  is  the  name  given  to  a 
kind  of  telescope  adapted  for  making  observa- 
tions upon  the  sun  -without  the  eye  being  in- 
jured by  the  intense  brightness  of  the  solar 
rays.  A  coloured  glass  placed  before  the  lens 
nearest  to  the  eye,  in  a  telescope,  has  long 
been  the  means  used  to  prevent  such  injury. 

HE'LIOSTAT  is  an  msti-ument  employed 
in  making  experiments  on  hght.  The  instru- 
ment consists  of  a  plain  metallic  nurror,  from 
the  back  of  which  projects  a  rod  jjei-pendicu- 
larly  to  its  plane.  The  exti-emity  of  the  rod 
is  connected  with  the  index  of  a  clock,  the 
plane  of  whose  face  is  parallel  to  the  equator ; 
and,  as  the  index  is  tm'ned  by  the  wheel- work, 
the  motion  of  the  rod  causes  the  mirror  to 
turn  about  a  vertical  axis,  and  also  about  a 
horizontal  axis,  so  that  a  pencil  of  the  sun's 
hght  reflected  from  the  muTor  is  always  in  the 
same  position. 

HELLEBORE.  White  Hellebore,  a  valu- 
able medicine,  is  prepared  by  triturating  the 
roots  of  a  plant  of  the  same  name,  called  by 
botanists  the  Veratrum  Album.  There  are 
also  black  hellebore  and  oriental  hellebore,  both 
used  medicinally,  but  derived  from  plants  of 
different  genera  from  that  which  jields  the 
white. 

HEMP  ;  HEMP-SEED.  The  plant  whicli 
yields  this  most  valuable  fibre  is  the  Cannabis 
sativa,  nearly  allied  in  many  of  its  botanical 
features  to  the  nettle.  It  is  said  to  be  a  native 
of  Persia,  but  is  now  known  throughout 
northern  Em-ope.  The  hemp  plant  possesses 
a  remarkably  tough  kind  of  woody  tissue,  ca- 
pable of  being  manufactm'ed  into  canvas  and 
cordage ;  and  its  value  in  this  respect  has 
given  rise  to  manufactures  and  commerce 
of  great  magnitude.    [Rope-Making  ;  Sail- 

MAiaNG.] 

The  extraction  of  the  fibre  from  the  plant 
is  so  similai*  to  that  of  flax,  that  we  may  refer 
to  Flax  for  a  brief  description.  Hemp-seed 
is  made  to  jdeld  a  useful  oil  by  pressure  ;  and 
the  hemp  plant  is  useful  in  many  ways  for 
medicine. 

Neai-ly  all  our  hemp  is  prociu-ed  from  Rus- 
sia. During  the  war,  the  demand  was  so 
large  (for  ship's  cordage),  and  the  supply  so 
precai-ious,  that  the  pi-ice  sometimes  rose  to 
lis;,  per  ton;  in  recent  yeoi-s  the  avcrngo 
price  lias  been  about  one  quarter  this  amoimt. 
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The  quantities  of  hemp,  imported  in  the  last 
four  years  have  been  as  follow  : — 

1847       . .         811,565  cwts. 

181:8       ..         845,771  „ 

1849  ..       1,061,893  „ 

1850  ..       1,048,635  „ 

Of  these  quantities,  the  supply  from  Russia 
has  been  neaily  two  thirds. 

HENBANE,  is  one  of  the  species  of  the 
plants  belonging  to  the  hyoscyamus  genus.  The 
leaves  and  seeds  contain  a  powerful  principle 
called  hyoscyamia,  on  which  the  deadly  as  well 
as  the  medical  effects  of  henbane  depend. 

HERAULT,  one  of  the  departments  of 
France,  produces  corn  in  quantity  more  than 
sufficient  for  the  consumption.  There  is  a 
considerable  breadth  of  artificial  meadows ; 
and  lai-ge  crops  of  lucern,  sainfoin,  and  clover 
ai-e  grown.  For  quantity  of  -wine  produced, 
Herault  stands  at  the  head  of  the  wine  grow- 
ing departments  of  France,  the  annual  produce 
being  nearly  50  million  gallons.  The  red 
wines  of  St.  Georges,  St.  Christol,  and  St. 
Drezery,  the  muscadel  wines  of  Frontignan, 
Lunel,  and  Beziers,  and  the  white  wines  of 
Mai-seiUan  and  Pinet,  are  considered  the  best. 
Fruits,  especially  raisins,  olives,  almonds,  figs, 
and  chestnuts,  and  all  kinds  of  pulse  are 
grown.  The  mulben-y  is  cultivated  for  the 
production  of  silk ;  aromatic  and  medicinal 
herbs,  and  plants  used  for  dye  stuffs,  ai-e 
gathered.  The  principal  material  of  the 
woods  ai-e  the  chestnut  and  green  and  white 
oak.  The  industrial  products  comprise  woollen 
cloths,  silks,  hosiery,  calico,  muslin,  flannel, 
blankets,  brandy,  chemical  products,  pottery, 
tiles,  honey,  perfumes,  leather,  oil,  beer, 
paper,  &c.  There  are  also  numerous  dye 
houses,  and  establishments  for  the  rearing  of 
silkworms.  Ship  building  is  carried  on  at 
Cotte  and  other  towns  on  the  coast.  Mines 
of  coal  and  copper,  quarries  of  marble,  build- 
ing and  mill  stone,  slate,  gypsum,  and  granite 
are  wor]<ed.  A  vast  deal  of  salt  is  made  by 
evaporation  on  the  lagunes  and  on  the  shore 
of  the  Mediterranean,  this  department  being 
one  of  the  chief  sources  for  the  supply  of  that 
article  to  France.  The  exports  consists  of 
most  of  the  articles  enumerated,  but  chiefly  of 
wine,  dry  fraits,  and  brandy.  The  imports 
are  wool,  cotton  bales,  staves,  colonial  produce, 
raw  hides,  cork,  &c. 

HEREFORDSHIRE.  The  soil  of  this 
county  is  very  favourable  to  the  growth  of 
trees,  especially  the  apple  tree  and  oak.  In 
the  neighbourhood  of  towns  the  land  is  culti- 
vated chiefly  as  meadow  or  pasture.  The  high 
lands  are  generally  occupied  by  oak  coppices, 
■which  are  numerous  and  extensive ;  these  are 
felled  at  periods  of  from  16  to  20  years,  and 


fetch  a  price  of  from  18/.  to  20/.  an  acre.  In 
the  lower  lands,  crops  ai-e  raised  in  the  fol- 
lowing succession:  wheat,  turnips,  barley, 
clover,  and  peas  or  vetches.  Hop  yards  are 
common  in  the  middle  and  eastern  portions 
of  the  county.  Orchards  are  numerous,  and 
produce  large  quantities  of  cyder. 

Few  of  our  counties  possess  so  little  mine- 
ral wealth  as  Herefordshire;  nor  ai-e  its 
manufactures  or  general  commerce  consider- 
able. There  is  an  iron  foundry  and  a  litllo 
manufacture  of  gloves,  at  Hereford ;  and  mis- 
cellaneous manufactures  at  Bromyard,  Led- 
bury, Kington,  Leominster,  Ross,  and 
Weobly. 

HERRING  FISHERIES.  A  brief  notice 
of  the  herring  fishery,  as  a  department  of 
commerce,  is  given  under  Fisheries. 

HERTFORDSHIRE.  This  county  has  no 
minerals  of  any  value.  The  loams  are  gene- 
rally well  cultivated,  but  the  heavy  clays  are 
capable  of  much  improvement.  Wherever  the 
tmrnip  husbandry  prevails,  the  superiority  of 
the  crops  is  striking.  Wheat,  beans,  oats,  and 
fallows  are  the  only  varieties.  Clover  is  much 
less  in  quantity  than  might  be  desired.  The 
old  heavy  plough  with  four  horses  in  a  line 
may  still  be  seen.  The  county  is  remarkable 
for  its  high  banks  and  hedges  ;  in  many  of 
the  lanes,  where  two  carnages  could  scarcely 
pass  one  another,  it  is  diificult  for  a  man 
standing  on  a  waggon  to  see  over  the  hedge ; 
but  wherever  the  old  high  banks  have  been 
levelled,  and  neat  quick  hedges  have  been 
planted  in  theii'  stead,  the  ground  which  has 
been  gained  has  soon  paid  the  expense.  A 
species  of  rough  garden  husbandry  has  been 
introduced  on  the  best  soils  nearest  to  Lon- 
don for  the  growth  of  early  potatoes,  cab- 
bages, peas,  and  other  cuUnary  vegetables, 
which  are  succeeded  in  the  same  year  by  other 
crops,  the  whole  being  forced  by  an  abundance 
of  manure.  The  plough  is  used,  but  a 
great  portion  of  the  labour  is  done  by  tlie 
spade  and  the  hoe.  There  are  many  orchards 
chiefly  for  apples  and  cherries,  which  are  sold 
in  London. 

Vei7  Uttle  manufactm-ing  is  carried  on  in 
the  county.  The  country  around  Barnet  is 
celebrated  for  its  hay,  and  a  great  deal  of 
business  is  done  at  the  market.  At  Bishop's 
Stortford  a  great  deal  of  corn  is  accumulated, 
and  the  malting  trade  carried  on  to  a  great 
extent.  At  Hemel  Hempstead  the  females 
are  much  engaged  in  making  straw  plat,  and 
there  are  corn  and  paper  mills  in  the  neigh- 
bourhood. At  Hertford  a  good  deal  of  busi  ■ 
ncss  is  done  in  malting,  and  there  are  many 
corn  mills  on  tbo  Lea,  the  Mirarani,  and  the 
Beane.  At  Hitchin  much  straw-plat  is  made ; 
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there  are  some  breweries,  ancl  i^]so  a  silk  mill. 
At  Rickmansworth  there  are  several  j)aper 
and  flour  mills  near  the  town ;  and  some 
straw  platting  and  horsehair  weaving  is  carrjed 
oil.  There  is  considerable  tr£|,de  at  Ware  ; 
the  market  is  one  of  the  greatest  in  the  county 
for  corn.  At  Watford  there  are  coi^siderpible 
silk  mills,  and  also  a  paper  milk 

HESSE.  The  small  German  princip£|,lities 
under  this  name  do  not  occiipy  a  very  high 
rank  in  industry  or  commerce.  In  Hesse 
Oasscl  flax  and  timber  are  the  staple  articles  : 
tobacco,  hemp,  madder,  a  few  hops,  and  rape- 
seed  are  also  among  the  products.  The  yine 
is  ciiltivated  only  in  some  parts  of  Hanau. 
Garden  produce  of  excellent  quality  is  raised 
about  Cassel  ^nd  Hanau.  Hesse  abounds  in 
mineral  wealth,  producing  silver,  copper,  lead, 
iron,  quicksilver,  cobalt,  salt  (from  saline 
springs  and  In  great  quantities),  saltpetre, 
vitriol,  and  alum.  There  are  also  coals,  mar- 
ble, very  fine  white  alabaster,  porcelain,  pot- 
ter's clay,  and  pipe  clay,  &c.  The  manufac- 
tvfres  are  insufiicient  for  home  consumption. 
The  principal  are  linen,  mostly  coarse,  which 
is  exported  to  the  valup  of  300,000L  sterling 
annually;  fine  linen  is  made  in  Cassel  and 
Herzberg.  Cotton  spinning  is  pretty  general. 
Schmalkalden  manufactures  almost  all  the 
steel  and  iron  of  the  countiy ;  Grossalmerpde 
is  celebrated  for  its  crucibles,  which  are  ex- 
ported to  all  parts  of  the  world. 

In  Hesse  Darmstadt  the  chief  productions 
are  corn  of  all  kinds,  likewise  maize  and  spelt 
— wheat  and  rj^e,  flax,  hemp,  hops,  tobacco, 
pulse,  potatoes,  wines,  both  white  and  red, 
garden  vegetables  and  fruit,  and  timber. 
Mining  is  not  earned  on  to  any  great  extent: 
it  is  confined  to  copper,  iron,  coals,  salt,  and 
brown  coal.  Cobalt,  basalt,  lime,  sandstone, 
marble,  and  slate  are  found  in  different  parts 
of  the  grand  duchy.  The  chief  manufactures 
are  of  woollens,  cottons,  and  linen,  leather, 
and  hardware.  Wine  is  produced  chiefly  in 
Rhenish  Hesso.  The  most  considerable 
manufactuiing  and  trading  town  is  Offenbach, 
which  has  two  annual  fairs.  Mainz  is  the 
principal  place  for  the  transit  trade.  The  ex- 
ports consist  of  the  natural  productions  of 
the  country  and  of  some  manufactures. 

These  two  Hessian  principalities  will  con- 
tribute to  the  extent  of  the  resources  to  the 
Great  Industrial  Exhibition.  There  arc  two 
or  three  other  Hesses,  very  small  and  unim- 
portant. 

HEXACHORD,  was  a  name  given  by  the 
ancient  Greeks  to  a  lyre  of  six  strings ;  also 
to  a  scale  of  six  sounds.  The  tcnn  liexachorr 
was  also  applied  to  a  system  of  musical  scales 
now  disused. 


HIBISCUS.  Many  plants  of  this  genus 
yield  very  useful  fibre  for  rope  makipg  and 
similar  purposes ;  this  fibre  is  yielded  by  the 
bark.  The  hibiscus  caniiahiniis  is  cultivated 
everywhere  in  India  in  the  rainy  season  for 
this  purpose ;  and  its  fibre  is  often  imported 
int'P  Europe,  as  a  substitute  for  hemp.  In 
the  island  of  Tahiti  rope  and  string  are 
inanufactured  from  the  bark  of  the  hibiscus 
iiUaceous,  Mdiich  is  also  made  into  matting  of 
a  white  colom*,  and  of  different  degrees  of 
fineness.  Almost  all  the  species  possess  sufii- 
cient  tenacity  of  fibre  to  be  used  for  cordage, 
whips,  (fee.  They  also  abound  in  mucilage, 
which  renders  them  serriceable  as  ai'ticies  of 
diet ;  the  calyces  are  often  employed  in  malnug 
tarts,  and  a  decoction  of  them,  sweetened  and 
fermented,  is  used  in  the  West  Indies  as  a 
cool  and  refresliing  ch-ink.  The  seeds  of  the 
hibiscus  abehnoschus  are  said  to  be  added  to 
coffee  in  Ai'abia,  and  are  in  Lidia  employed  as 
a  cordial  medicine. 

HICKORY.  This  tree  is  appUed  to  many 
useful  jom-poses  in  North  America.  The  wood 
is  coarse  grained,  very  heavy,  exceedingly 
tough  and  strong,  aud  red  at  the  heai-t ;  but  it 
is  not  very  dm-able.  It  is  employed  for 
the  shafts  and  springs  of  cairiages,  for 
large  screws  for  presses,  for  bows,  chair 
backs,  whip  handles,  wooden  cogged  wheels, 
cask-hoops,  and  a  variety  of  other  pm-poses., 
It  is  one  of  the  most  economical  kinds  of 
wood  fuel.  The  nuts  of  a  species  called  the 
pecan  hickoiy,  are  eaten  in  Noi-th  America; 
and  so,  to  some  extent,  are  those  of  most  of 
the  species. 

HINDOO  MANUFACTURES.  Under 
East  India  Cojipany  vre  have  glanced  at  the 
commercial  relations  which  exist  between 
India  and  other  countiies.  We  have  here  to 
spealc  of  the  native  skill  of  the  Hindoos.  It 
is  evident  from  the  most  ancient  Sanskrit 
works,  as  well  as  from  the  testimony  of  the 
Greeks  who  visited  the  country,  that  the  use- 
ful and  fine  arts  had  attained  a  considerable 
degree  of  perfection  among  the  Hindoos  in 
very  early  times.  The  Ramayana  (a  Sanskrit 
manuscript  of  great  antiquity)  contains  nume- 
rous ijroofs  of  the  progress  they  had  made  in 
Avorking  metals.  The  art  of  smelting  iron 
ore  aud  of  manufacturing  steel  is  undoubtedly 
of  great  antiquity  ;  and  their  skill  in  the  manu- 
facture of  gold  and  silver  ornaments  is  evi- 
dent from  the  descriptions  of  the  Ramayana. 
The  degree  ofperfection  to  which  the  Hindoos 
carried  the  art  of  wea\-ing  in  ancient  as  well 
as  modem  times  is  well  known.  Their  country 
has  always  been  distinguished  for  the  number 
anil  excellence  of  the  substances  which  it 
contains  for  dyeing  colours,  aud  the  beauty 
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and  brilliancy,  as  well  as  durability,  of  their 
coloui's  were  as  celebrated  among  the  Greeks 
and  Eomans  as  among  ourselves.  Silk  was 
probably  manufactured  in  India  in  very  early 
times.  The  art  of  obtaining  intoxicating 
hquors  by  distillation  is  mentioned  in  the 
Eamayana  and  the  laws  of  Manu. 

In  painting  the  Hindoos  have  not  attained 
much  proficiency:  their  artists  dtaw  with 
great  accui'acy,  but  they  have  no  Imowledge 
of  perspective.  With  regard  to  music  their 
instruments  are  numerous ;  but  their  compo- 
sitions ai'e  confined  to  a  few  simple  melo- 
dies. 

With  respect  to  the  present  state  of  the 
arts  among  the  Hindoos,  IBishop  Heber  re- 
marks, '  Nor  is  it  true  that  in  the  mechanic 
aiis  they  are  irifeiior  to  the  general  run  of 
European  nations.  Where  they  faU  short  of 
us  (which  is  chiefly  in  agricultural  instru- 
ments and  the  mechanics  of  common  Ufe),  they 
ai'e  not,  so  far  as  I  have  understood  of  Italy 
and  the  South  of  France,  surpassed  in  any 
great  degree  by  the  people  of  those  countries. 
Their  goldsmiths  and  weavers  produce  as 
beautiful  fabrics  as  our  own ;  and  it  is  so  far 
from  time  that  they  are  obstinately  wedded  to 
then"  old  patterns,  that  they  show  an  anxiety 
to  imitate  our  models,  and  do  imitate  them 
very  successfully.  The  ships  built  by  native 
artists  at  Bombay  are  notoriously  as  good  as 
any  which  sail  from  London  or  Liverpool. 
The  carriages  and  gigs  which  they  supply  at 
Calcutta  are  as  handsome,  though  not  so 
durable,  as  those  of  Long  Acre.  In  the  little 
town  of  Monghyr,  three  hundred  miles  from 
Calcutta,  I  had  pistols,  double-barrelled  guns, 
and  different  pieces  of  cabinet  work  brought 
down  to  my  boat  for  sale,  which  in  outward 
form  nobody  could  detect  to  be  of  Hindoo  ori- 
gin; and  at  Delhi,  in  the  shop  of  a  native 
wealthy  jeweller,  I  found  brooches,  ear-iingSj 
snuff  boxes,  &c.,  of  the  latest  models,  and 
ornamented  with  French  devices  and  mot- 
toes.' 

Architecture. — The  architecture  of  the  Hin- 
doos has  hitherto  been  little  studied  by  pro- 
fessional men.  On  examining  the  Hindoo 
■works  of  construction,  or  edifices  erected 
above  ground,  we  can  hai'dly  avoid  being 
struck  by  the  prevalence  of  pyramidal  masses 
and  forms,  as  exhibited  in  pagodas  or  towers. 
The  Egyptian  structures  of  this  land  bear  a 
much  closer  resemblance  to  natural  or  rudely 
constructed  prototypes  than  do  those  of  the 
Hindoos.  The  gopuras,  or  pagoda  towers 
erected  over  tlie  gateways  leading  to  temples 
are  indeed  pyramidal  in  theii  general  form, 
but  infinitely  more  complex  than,  not  the 
pyramidal  alone,  but  anything  else  wo  meet 


with  in  Egyptian  architecture.  Neither  do 
they  terminate  in  a  point  or  mere  platform, 
but  have  generally  a  great  deal  of  ornanient 
bestowed  on  then-  suminit,  which  sometimes 
assumes,  not  inelegantly,  the  form  of  a  crown. 
Besides  this,  they  differ  froin  the  pyramid  in 
being  of  far  loftier  proportions.  Of  a  domical 
termination,  if  not  exactly  a  dome,  we  have  an 
example  in  the  great  pagoda  at  Tanjore, 
wliich  is  considered  one  of  the  finest  speci- 
mens of  the  kind  in  India. 

HINGE.  Hinges  are  constructed  in  a 
great  variety  of  forms ;  btlt  in  most  of  the 
commoner  kinds  the  action  is  that  of  a  hollow 
cyhnder  working  round  a  fixed  central  pin. 
In  CoUinge's  patent  hinges,  which  are  pecu- 
harly  adapted  for  hanging  lai'ge  heavy  doors 
and  gates,  the  principal  rubbing  action  is  be- 
tween a  hollow  cap  and  an  accurately  tm'ned 
sphere,  formed,  as  it  were,  upon  the  end  of 
the  pin,  a  cavity  being  provided  for  the  recep- 
tion of  a  supply  of  oil  to  lubricate  the  rubbing 
surfaces.  Mr.  Eedmuhd  is  the  inventor  of  the 
rismg  hinges  so  frequently  used  for  hanging 
room  doors  in  houses  of  superior  character.  In 
ordinary  door  hinges  the  hollow  cylinder  which 
works  round  the  axis  or  central  pin  is  divided 
transversely  into  two  or  more  portions  ;  but 
in  the  rising  hinges,  instead  of  the  hollow 
cyhnder  being  divided  transversely  at  right 
angles,  it  is  divided  by  spiral  or  ratlier  helical 
lines.  The  result  of  this  contrivance  is,  that 
when  the  door  is  opened  it  is  lifted  up  a  httle 
from  the  floor  by  the  shding  upon  one  ano- 
ther of  the  inchued  helical  surfaces  ;  so  that, 
although  the  door  may  shut  very  close  to  the 
floor,  it  rises,  when  opened,  to  a  suflicieut 
height  above  the  floor  to  allow  its  lower  edge 
to  clear  the  carpet.  Other  forms  of  hinges 
are  very  numerous. 

HISPANIO'LA,  known  also  under  the 
names  of  SAINT  DOMINGO  and  HAITI,  is 
one  of  the  larger  islands  of  the  West  Indies, 
and  is  the  most  fertile  of  the  whole.  At  the 
end  of  the  last  century  Hispaniola  was  noted 
for  its  extensive  plantations  of  sugar,  coffee, 
and  cotton,  but  they  have  now  almost  entirely 
disappeai-ed,  except  those  of  cofi'ee,  which  are 
much  reduced.  The  principal  commel'cial 
wealth  of  the  island  is  derived  from  tlie  forests 
which  cover  the  greatest  pai't  of  the  moun- 
tains. The  timber  consists  chiefly  of  maho- 
gany trees  and  different  tinds  of  dye-woods. 
The  capital,  Port-au-Prince,  has  considerable 
commerce  with  the  United  States  and  with 
.Jamaica. 

H0J3AET  TOWN.  A  few  details  concern- 
ing the  commerce  and  industry  of  Hobart 
Town  will  be  found  under  Van  Dlemen's 
Land. 
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HOE  ;  HORSE-HOE.  The  hoe  is  an  in- 
strument used  in  gardens  and  fields  for  loos- 
ening the  earth,  and  destroying  the  weeds  be- 
tween plants.  It  has  various  forms.  The 
most  common  hoe  consists  of  a  blade  or  flat 
piece  of  iron,  with  an  eye  in  which  an  handle 
is  inserted  at  an  acute  angle  with  the  plane  of 
the  blade.  This  hoe  is  used  by  striMng  the 
edge  of  it  down  into  the  ground,  and  the  earth 
is  moved  by  drawing  the  handle  towards  the 
workman.  Another  hoe  has  the  handle  at  a 
very  obtuse  angle,  and  is  used  by  pushing  it 
forvvai'd  and  cutting  oif  the  weeds  an  inch  or 
less  under  the  surface  of  the  ground.  Hoes 
are  made  of  different  sizes  and  shapes,  accord- 
ing to  the  work  which  is  to  be  done.  When 
the  earth  is  to  be  stirred  between  plants 
which  are  very  near  each  other,  the  hoe  is 
narrow  and  pointed,  so  that  the  smallest  weed 
may  be  taken  out  close  to  the  grooving  plant. 
When  the  distance  is  considerable,  the  hoe  is 
wide,  and  sometimes  compounded  of  several 
hoes,  in  order  to  stir  a  greater  mdth  of  earth 
at  once. 

One  of  the  greatest  improvements  in  prac- 
tical agriculture  has  been  the  introduction  of 
the  hoe  into  the  field  for  every  kind  of  crop, 
consequent  on  the  sowing  of  seeds  in  parallel 
rows.  Hand-hoeing  not  having  been  found 
sufficiently  expeditious  on  a  large  scale,  a  hoe 
has  been  invented  of  a  larger  form,  to  be 
drawn  by  a  horse.  The  rows  have  in  conse- 
quence been  widened,  and  this  has  introduced 
the  horse-hoeing  husbsindry,  which  half  a  cen 
tury  ago  was  thought  so  important  a  discoveiy 
as  to  receive  the  name  of  the  New  Husbandly, 
from  its  great  improver,  Jethro  Tull.  The 
simple  horse-hoe  is  an  instrument  with  a 
beam  hke  a  plough,  and  two  stilts  or  handles, 
but  much  Ughter;  in  this  beam  is  inserted, 
instead  of  a  coulter,  the  end  of  an  iron  hoe,  of 
the  proper  breadth  to  stir  the  whole  surface 
between  the  rows.  A  small  wheel  is  gene- 
rally added  to  keep  the  hoe  at  a  proper  depth 
in  the  sod.  Many  varieties  of  horse-hoes  have 
been  invented  of  more  or  less  complicated 
forms ;  but  the  object  of  them  all  is  the  same, 
viz.,  to  stir  the  ground  between  the  rows,  and 
destroy  the  weeds  as  fast  as  they  appear.  The 
horse -hoe  is  now  chiefly  used  in  the  cultiva- 
tion of  peas,  beans,  potatoes,  cabbage,  turnips 
and  can-ots.  * 

One  recent  variety  of  this  instrument  is  the 
Uxbridge  Expanding  Horse-hoe,  made  of 
wrought  iron.  There  are  two  small  wheels 
behind,  one  in  front,  two  handles,  and  seven 
hoes.  These  hoes  are  aiTanged  in  a  peculiar" 
manner.  The  frame  to  which  the  lioes  arc 
fixed  is  expansive,  tliat  is,  its  outside  bars  are 
moveable  farther  or  nearer  apart;  and  by 


adjusting  these  bars,  the  cutting  edges  of 
the  hoes  are  made  to  present  difierent  an- 
gles, according  as  circumstances  may  re- 
quire. 

HOFWYL.    The  name  of  this  estate  will 
always  have  an  industrial  interest  connected 
with  it,  on  account  of  the  educational  institu- 
tion of  Mens,  de  Fellenberg.    It  is  situated 
in  a  valley  about  three  leagues  from  Berne,  in 
Switzerland,  and  consists  of  a  number  of  dis- 
tinct buildings  sun-ounded  by  about  250  acres 
of  land.    The  founder  had  for  his  object  the 
improvement  of  the  condition  and  character 
of  all  classes  of  society  by  means  of  an  educa- 
tion adapted  to  their  respective  wants.  To 
eflect  this,  he  divided  the  institution  into 
classes,  of  which  the  higher,  the  sons  of 
wealthy  parents,  paid  a  large  yearly  sum ;  the 
second  class,  a  smaller  sum ;  and  the  lowest 
class  were  received  without  pajinent.  All 
were  instructed  in  agriculture,  and  the  trades 
connected  therewith,  all  of  which  were  prac- 
tised on  the  estate.   All  the  classes  also  were 
instructed  in  the  usual  branches  of  school 
education,  and  the  lower  class  in  the  sciences 
connected  with  agriculture;  but  these  were 
carried  farther  in  the  second  class,  and  the 
highest  class  had  a  still  wider  range.  The 
upper  class  was  commenced  in  1808,  the  lowest 
was  added  in  1810,  and  the  middle  class  was 
not  introduced  till  1830.    Eellenberg  was  en- 
tliusiastic,  and  succeeded  in  imparting  much 
knowledge  to  his  pupils,  of  whom  he  had 
usually  about  100  who  paid  stipends,  and  100 
who  were  boarded,  clothed,  and  educated  for 
their  labom\    Fellenberg  died  in  1844,  la- 
mented and  respected.     The  school  is  stUl 
carried  on,  and  has  about  40  scholars  of 
the  first  class,  and  70  of  the  second,  majiy 
scholars  of  these  classes  being  Enghsli ;  of 
tlie  third  class  the  number  is  still  continued 
at  100.    It  was  Fellenberg's  wish  to  have  his 
institution  adopted  by  the  state,  but  this  has 
not  been  done. 

HOG.  The  commerce  and  consumption 
of  these  animals,  and  the  useful  pm-poses  to 
which  they  are  applied,  ai-e  noticed  imder 
Pigs. 

HOGSHEAD.  This  ancient  measure  of 
liquids,  not  being  mentioned  in  the  Act  of 
1825,  cannot  now  be  considered  as  having  any 
legal  existence,  although  it  is  familiarly  used. 
The  hogshead  of  wme  was  2  wine  barrels,  or 
G3  old  wine  gallons ;  the  London  hogshead  of 
ale  was  IJ  ale  barrels,  or  48  ale  gallons ;  the 
London  hogshead  of  beer  was  beer  ban-els, 
or  54  beer  gallons;  and  the  ale  and  beer  hogs- 
heads for  the  rest  of  England  was  l  .J  baiTols. 
or  51  gallons.  All  Excise  measurements 
being  now  made  in  gallons,  the  term  hogs- 
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dead  remains  in  use  only  as  the  name  of  a 
large  cask. 

HOLLAND.  Although  we  are  in  the  habit 
of  giving  this  name  to  a  kingdom,  it  is  in 
strictness  the  name  of  one  of  the  provinces  of 
the  Netherlands.  Under  this  restiicted  mean- 
ing, Holland  may  be  described  as  being  flat, 
and  in  many  parts  below  the  level  of  the  sea, 
against  which  it  is  protected  by  the  sandy 
downs  on  the  west  coast,  and  by  stupendous 
dykes  built  along  the  shores  of  the  Zuider- 
zee, the  Haarlem-meer,  and  the  banks  of  the 
principal  rivers.    The  country  is  traversed  by 
canals  in  all  directions.    A  raDroad  passing 
from  Rotterdam  through  the  Hague,  Leyden, 
Haarlem,  Amsterdam,  Utrecht,  and  thence  to 
Rotterdam,  incloses  a  very  important  part  of 
the  province.  Gardens  and  orchards  are  care- 
fully cultivated;  some  barley,  oats,  peas,  beans, 
mustard,  and  other  seeds  are  the  chief  crops 
in  the  northern  pai-t  of  the  province ;  in  the 
southern  part  more  corn  is  produced.  But 
pastm-age  prevails  much  more  than  arable 
cultivation :  the  produce  of  the  dairy  fanns, 
butter  and  cheese,  constituting  the  chief 
wealth  of  the  landholder.    The  drained  dis- 
tiicts  called  polders  have  been  before  noticed 
[Flajtdees]  ;  as  well  as  the  great  drainage 
of  Haarlem  Lake.    [Draining  ;  Haablem.] 
Flowers  are  cultivated  in  the  tract  between 
.  Alkmaar  and  the  Hague,  but  especially  about 
.  Haarlem.     Hemp,  flax,  and  madder  are 
I  grown.    Wood,  both  for  construction  and  for 
1  fuel,  is  scarce.    The  manufactures,  which  ai-e 
«  chiefly  carried  on  in  the  towns,  ai-e  important ; 
Ithey  are  hnen,  paper,  woollen  cloths  (for 
'Which  Leyden  is  famous),  silk,  leather,  to- 
Ibacco,  sugar,  &c.     The  gm  distiUeries  of 
:  Schiedam  are  very  extensive,  and  have  been 
Hong  celebrated.  Large  quantities  of  fine  lime 
£  are  made  from  the  sheUs  gathered  on  the  coast 
c  of  the  German  Ocean.    The  fisheries  on  the 
e  coasts  are  important,  and  most  industriously 
pplied. 

Besides  the  two  most  notable  commercial 
ttowns  [AsiSTERDAM ;   Haarlem]  there  are 
oother  busy  spots.    From  Edavi  the  export 
tirade  in  sweet  milk  cheese  is  important;  the 
c  chief  industrial  products  are  salt  and  fish  oil. 
LHddcr  is  notable  for  the  great  Heldcr-Dyke, 
wwhich  protects  the  extremity  of  north  Holland 
nfrom  the  fury  of  the  storms  to  which  it  is  ex- 
osed,  and  is  one  of  the  most  astonishing 
onuments  of  Dutch  industry,  perseverance, 
.  d  slull.    It  is  nearly  0  mUea  in  length,  iO 
eet  broad  on  the  snmmit,  along  which  there 
IS  a  good  road ;  it  presents  to  the  sea  a  slant 
side  of  200  feet,  incUned  at  an  angle  of  40°, 
the  whole   constructed   of   granite  blocks 
brought  from  Norway.  Naarden  forms  the  key 


of  all  the  water  communication  of  Holland, 
and  is  important  for  the  defence  of  Amster- 
dam, with  which  it  is  connected  by  a  fine 
canal.    Zaanden  has  a  most  singular  appear- 
ance ;  it  seems  to  consist  of  a  hne  of  wnd- 
miUs,  some  of  which  are  of  gigantic  size,  and 
have  houses  attached  to  them,  extending  along 
the  Zaan,  and  forming  a  street  nearly  5  nules 
in  length.    The  number  of  these  mills  is  va- 
riously stated,  but  it  seems  to  amount  to 
about  700;  they  are  applied  to  the  various 
purposes  of  grinding  corn,  draining  the  land, 
sawing  timber,  making  paper,  grinding  to- 
bacco into  snuff,  crushing  rapeseed  to  express 
the  oil,  grinding  colours  for  painters,  grinding 
stones  into  sand  for  the  floors  of  the  Dutch 
house^vife,  and  grinding  the  volcanic  substance 
called  trass  into  dust  in  order  to  form  a  ce- 
ment, which  hardens  under  water  and  is  much 
used  in  Holland.    Gonda  has  tobacco  pipe 
factories  that  give  employment  to  6000  men, 
brickworks  ("the  clay  for  the  supply  of  which 
is  taken  from  the  bed  of  the  Yssel),  rope 
walks,  gin  distilleries,  and  breweries.  Gonda 
numbers  also  among  its  industrial  products 
woollen  cloth  and  sailcloth ;  it  is  famous  as  a 
cheese  market.     Schiedam  has  glass  works, 
rope  walks,  white  lead  works,  above  200  dis- 
tilleries for  the  manufacture  of  gin,  for  which 
it  is  universally  celebrated.    It  has  a  large 
trade  in  pigs,  30,000  of  which  are  said  to  be 
annually  fattened  on  the  grains  from  the  dis- 
tilleries. 

A  few  of  the  towns  of  Holland  will  be  repre- 
sented at  the  Great  Exhibition. 

HOLLY.  The  common  holly  or  Ilex  aqui- 
folium  is  chiefly  valued  as  an  ornamental  tree, 
but  its  fine-grained,  heavy,  compact  timber  is  • 
used  for  a  great  number  of  useful  purposes, 
especially  by  the  turner  and  mathematical  in- 
strument maker.  The  berries  are  poisonous. 
HOLYHEAD.  [Menai  Beidges.] 
HONDURAS.  British  Honduras,  in  cen- 
tral America,  owed  its  origin  to  Mahogany 
cutters.  Mahogany  trees  of  great  size  and 
beauty  grow  in  this  colony ;  and  the  first  esta- 
bhshment  of  the  EngUsh  in  this  quarter  was 
made  by  mahogany  cutters  from  Jamaica,  in 
the  17th  century.  Logwood  is  also  largely 
grown  and  cut;  and  the  Enghsh  cutters  of 
these  woods  had  many  contests  with  the 
Spaniards,  before  they  were  permitted  to  settle 
finally  in  their  new  colony. 

Most  of  the  mahogany  and  logwood  trade 
of  Honduras  is  conducted  by  five  or  six  firms, 
established  at  Belize.  The  cutters  are  em- 
ployed by  these  firms ;  and  these  firms  also 
ship  the  wood  to  other  countries.  The  colony 
took  British  produce  and  manufaotm-es  in  tho 
year  1849,  to  the  amount  of  about  200,000^. 
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HOE  ;  HORSE-HOE,  The  hoe  is  an  in- 
strument used  in  gardens  and  flelds  for  loos- 
ening the  earth,  and  destroying  the  weeds  be- 
tween plants.  It  has  various  forms.  The 
most  common  hoe  consists  of  a  blade  or  flat 
piece  of  iron,  with  an  eye  in  which  an  handle 
is  inserted  at  an  acute  angle  with  the  plane  of 
the  blade.  This  hoe  is  used  by  striking  the 
edge  of  it  down  into  the  groiind,  and  the  earth 
is  moved  by  drawing  the  handle  towards  the 
workman.  Another  hoe  has  the  handle  at  a 
very  obtuse  angle,  and  is  used  by  pushing  it 
forward  and  cutting  olf  the  weeds  an  inch  or 
less  under  the  surface  of  the  ground.  Hoes 
are  made  of  different  sizes  and  shapes,  accord- 
ing to  the  work  which  is  to  be  done.  When 
the  earth  is  to  be  stirred  between  plants 
wliich  are  very  near  each  other,  the  hoe  is 
narrow  and  pointed,  so  that  the  smallest  weed 
may  be  taken  out  close  to  the  growing  plant. 
When  the  distance  is  considerable,  the  hoe  is 
wide,  and  sometimes  compounded  of  several 
hoes,  in  order  to  stir  a  greater  width  of  earth 
at  once. 

One  of  the  greatest  improvements  in  prac- 
tical agriculture  has  been  the  introduction  of 
the  hoe  into  the  field  for  every  kind  of  crop, 
consequent  on  the  sowing  of  seeds  in  parallel 
rows.  Hand  hoeing  not  having  been  found 
sufliciently  expeditious  on  a  large  scale,  a  hoe 
has  been  invented  of  a  larger  form,  to  be 
drawn  by  a  horse.  The  rows  have  in  conse- 
quence been  widened,  and  this  has  introduced 
the  horse-hoeing  husbandry,  which  half  a  cen 
tmry  ago  was  thought  so  important  a  discovery 
as  to  receive  the  name  of  the  New  Husbandry, 
from  its  great  improver,  Jethro  Tull.  The 
simple  horse-hoe  is  an  instiiiment  with  a 
beam  lilie  a  plough,  and  two  stilts  or  handles, 
but  much  hghter;  in  this  beam  is  insei'ted, 
instead  of  a  coulter,  the  end  of  an  iron  hoe,  of 
the  proper  breadth  to  stir  the  Avhole  surface 
between  the  rows.  A  smaU  wheel  is  gene- 
rally added  to  keep  the  hoe  at  a  proper  depth 
in  the  soil.  Many  varieties  of  horse-hoes  have 
been  invented  of  more  or  less  complicated 
forms ;  but  the  object  of  them  all  is  the  same, 
viz.,  to  stir  the  ground  between  the  rows,  and 
destroy  the  weeds  as  fast  as  tliey  appear.  The 
horse -hoe  is  now  chiefly  used  in  the  cultiva- 
tion of  peas,  beans,  potatoes,  cabbage,  tiu-nips 
and  can-ots. 

One  recent  variety  of  this  instrument  is  the 
Uxbridge  Expanding  Horse-hoe,  made  of 
wrought  iron.  There  are  two  small  wlieels 
beliind,  one  in  front,  two  handles,  and  seven 
hoes.  These  hoes  are  arranged  in  a  peculiar 
manner.  The  frame  to  which  the  liocs  arc 
fixed  is  expansive,  that  is,  its  outside  bars  are 
moveable  farther  or  nearer  apart;  and  by 


adjusting  these  bars,  the  cutting  edges  of 
the  hoes  are  made  to  present  different  an- 
gles, according  as  circumstances  may  re- 
quire. 

HOFWYL.  The  name  of  this  estate  will 
always  have  an  industrial  interest  connected 
with  it,  on  account  of  the  educational  institu- 
tion of  Mons.  de  Fellenberg.  It  is  situated 
in  a  valley  about  three  leagues  from  Berne,  in 
Switzerland,  and  consists  of  a  number  of  dis- 
tinct buildings  sun-ounded  by  about  250  acres 
of  land.  The  founder  had  for  his  object  the 
improvement  of  the  condition  and  chai-acter 
of  all  classes  of  society  by  means  of  an  educa- 
tion adapted  to  their  respective  wants.  To 
effect  this,  he  divided  the  institution  into 
classes,  of  which  the  higher,  the  sons  of 
wealthy  parents,  paid  a  large  yearly  sum ;  the 
second  class,  a  smaller  simi ;  and  the  lowest 
class  were  received  without  pajTnent.  All 
were  instructed  in  agriculture,  and  the  trades 
connected  therewith,  all  of  which  were  prac- 
tised on  the  estate.  All  the  classes  also  were 
instructed  in  the  usual  branches  of  school 
education,  and  the  lower  class  in  the  sciences 
connected  -with  agriculture;  hut  these  were 
carried  farther  in  the  second  class,  and  the 
highest  class  had  a  still  wider  range.  The 
upper  class  was  commenced  in  1808,  the  lowest 
was  added  in  1810,  and  the  middle  class  was 
not  introduced  till  1830.  Fellenberg  was  en- 
thusiastic, and  succeeded  in  imparting  much 
knowledge  to  his  pupUs,  of  whom  he  had 
usually  about  100  who  paid  stipends,  and  100 
who  were  boarded,  clothed,  and  educated  for 
their  labour.  FeUenberg  died  in  1844,  la- 
mented and  respected.  The  school  is  still 
carried  on,  and  has  about  40  scholars  of 
the  first  class,  and  70  of  the  second,  majiy 
scholars  of  these  classes  being  English ;  of 
the  third  class  the  number  is  still  continued 
at  100.  It  was  Fellenberg's  wish  to  have  liis 
institution  adopted  by  the  state,  but  this  has 
not  been  done. 

HOG.  The  commerce  and  consumption 
of  these  animals,  and  the  useful  purposes  to 
which  they  are  applied,  ai-e  noticed  imder 
Pigs. 

HOGSHEAD.  This  ancient  measure  of 
liquids,  not  being  mentioned  in  the  Act  of 
1825,  cannot  now  be  considered  as  ha-vdng  any 
legal  existence,  although  it  is  familiarly  used. 
Tlie  hogshead  of  wine  was  3  mne  barrels,  or 
63  old  ynne  gallons ;  the  London  hogshead  of 
ale  was  1  i  ale  barrels,  or  48  ale  gallons ;  the 
London  liogshead  of  beer  was  IJ  beer  ban'cls, 
or  54  beer  gallons ;  and  the  ale  and  beer  hogs- 
heads for  the  rest  of  England  was  IJ  baiTols, 
or  51  gallons.  AU  Excise  measurements 
being  now  made  in  gallons,  the  term  hogs- 
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dead  remains  in  use  only  as  the  name  of  a 
large  cask. 

HOLLAND.  Although  we  are  in  the  habit 
of  giving  this  name  to  a  kingdom,  it  is  in 
strictness  the  name  of  one  of  the  provinces  of 
the  Netherlands.  Under  this  restricted  mean- 
ing, Holland  may  be  described  as  being  flat, 
and  in  many  parts  below  the  level  of  the  sea, 
against  which  it  is  protected  by  the  sandy 
downs  on  the  west  coast,  and  by  stupendous 
dykes  buUt  along  the  shores  of  the  Zuider- 
zee, the  Haarlem-meer,  and  the  banks  of  the 
principal  rivers.    The  country  is  traversed  by 
canals  in  all  directions.   A  raUroad  passing 
li-om  Rotterdam  through  the  Hague,  Leyden, 
Haarlem,  Amsterdam,  Utrecht,  and  thence  to 
Rotterdam,  incloses  a  very  important  part  of 
the  province.  Gardens  and  orchards  are  care- 
fully cultivated ;  some  barley,  oats,  peas,  beans, 
mustai-d,  and  other  seeds  are  the  chief  crops 
in  the  northern  pai-t  of  the  province ;  in  the 
southern  pai-t  more  corn  is  produced.  But 
pastm-age  prevails  much  more  than  arable 
cultivation :  the  produce  of  the  dairy  farms, 
butter  and  cheese,  constituting  the  chief 
wealth  of  the  landholder.    The  dramed  dis- 
tiicts  called  polders  have  been  before  noticed 
[Flandees]  ;  as  weU  as  the  great  di-ainage 
of  Haarlem  Lake.    [Deaining  ;  Haaelem.] 
Flowers  are  cultivated  in  the  tract  between 
Alkmaai-  and  the  Hague,  but  especially  about 
Haai-lem.     Hemp,  flax,  and  madder  are 
grown.    Wood,  both  for  construction  and  for 
fuel,  is  scarce.    The  manufactures,  which  are 
chiefly  carried  on  in  the  towns,  are  important  ; 
they  are  Unen,  paper,  wooUen  cloths  (for 
wluch  Leyden  is  famous),  sUk,  leather,  to 
ibacco,  sugar,  &c.     The  gin  distiUeries  of 
'  Schiedam  are  very  extensive,  and  have  been 
long  celebrated.  Large  quantities  of  fine  lime 
are  made  from  the  shells  gathered  on  the  coast 
of  the  German  Ocean.    The  fisheries  on  the 
coasts  ai-e  important,  and  most  industriously 
pHed.  ^ 

Besides  the  two  most  notable  commercial 
towns  [ibiSTEEDAM;   Haarlem]  there  are 
"Other  busy  spots.    From  Sdam  the  export 
trade  in  sweet  mUk  cheese  is  important;  the 
cliief  industrial  products  are  salt  and  fish  oil. 
HeUlcr  is  notable  for  the  great  Heldcr-Dyke, 
whicli  protects  the  extremity  of  north  Holland 
from  the  fury  of  the  storms  to  which  it  is  ex- 
posed, and  is  one  of  the  most  astonishing 
'■monuments  of  Dutch  industry,  perseverance, 
and  skill.    It  is  nearly  0  miles  in  length,  40 
ioet  broad  on  the  snmmit,  along  which  there 
IS  a  good  road ;  it  presents  to  the  sea  a  slant 
Bide  of  200  feet,  inclined  at  an  angle  of  40°, 
I!k      ^''^^^'^   constructed   of   granite  bloclis 
»^brought  from  Norway.  Naardcii  forma  the  key 


of  all  the  water  communication  of  Holland, 
and  is  important  for  the  defence  of  Amster- 
dam, with  which  it  is  connected  by  a  fine 
canal.    Zaanden  has  a  most  singular  appear- 
ance ;  it  seems  to  consist  of  a  line  of  wind- 
mills, some  of  which  are  of  gigantic  size,  and 
have  houses  attached  to  them,  extending  along 
the  Zaan,  and  forming  a  street  nearly  5  miles 
in  length.    The  number  of  these  mills  is  va- 
riously stated,  but  it  seems  to  amount  to 
about  700;  they  are  apphed  to  the  various 
purposes  of  grinding  corn,  draining  the  land, 
sawing  timber,  making  paper,  grinding  to- 
bacco into  snufi',  crushing  rapeseed  to  express 
the  oU,  grinding  colom-s  for  painters,  grinding 
stones  into  sand  for  the  floors  of  the  Dutch 
house;vife,  and  grinding  the  volcanic  substance 
called  trass  into  dust  in  order  to  form  a  ce- 
ment, which  hardens  under  water  and  is  much 
used  in  Holland.    Gonda  has  tobacco  pipe 
factories  that  give  employment  to  6000  men, 
brickworks  ('the  clay  for  the  supply  of  which 
is  taken  from  the  bed  of  the  Yssel),  rope 
walks,  gin  distiUeries,  and  breweries.  Gonda 
numbers  also  among  its  industrial  products 
wooUen  cloth  and  sailcloth ;  it  is  famous  as  a 
cheese  market.    Schiedam  has  glass  works, 
rope  walks,  white  lead  works,  above  200  dis- 
tilleries for  the  manufacture  of  gin,  for  which 
it  is  universally  celebrated.    It  has  a  large 
trade  in  pigs,  30,000  of  which  are  said  to  be 
annually  fattened  on  the  grains  from  the  dis- 
tilleries. 

A  few  of  the  towns  of  Holland  wiU  be  repre- 
sented at  the  Great  Exhibition. 

HOLLY.    The  common  holly  or  Ilex  aqui- 
folium  is  chiefly  valued  as  an  ornamental  tree, 
but  its  fine-grained,  heavy,  compact  timber  is  ■ 
used  for  a  great  number  of  useful  purposes, 
especially  by  the  turner  and  mathematical  in- 
strument maker.    The  berries  are  poisonous. 
HOLYHEAD,    [Menai  Beldges.] 
HONDURAS.    British  Honduras;  in  cen- 
tral  America,  owed  its  origin  to  Mahogany 
cutters.    Mahogany  trees  of  great  size  and 
beauty  grow  in  this  colony ;  and  the  first  esta- 
blishment of  the  EngUsh  in  this  quarter  was 
made  by  mahogany  cutters  from  Jamaica,  in 
the  17th  century.    Logwood  is  also  largely 
grown  and  cut;  and  the  EngUsh  cutters  of 
these  woods  had  many  contests  mth  the 
Spaniards,  before  they  were  permitted  to  settle 
finally  in  then:  new  colony. 

Most  of  the  mahogany  and  logwood  trade 
of  Honduras  is  conducted  by  five  or  six  firms, 
estabUshed  at  Belize.  The  cutters  are  em- 
ployed by  these  firms ;  and  tliese  firms  also 
ship  the  wood  to  other  countries.  The  colony 
took  British  produce  and  manufactures  in  the 
year  1840,  to  the  amount  of  about  300,000/. 
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The  eipoiis  frona  Honduras  are  larger  than 
the  imports  ;  they  consist  of  Inahogany,  log- 
wood, rosewood,  hides,  tortbiseshell,  fustic, 
cochineal,  indigo,  sarsaparilla,  and  cocoa-nuts. 
In  1848  no  less  thail  eight  million  cuhic  feet 
of  mahogany  were  exported. 

HONEY  is  a  fluid  or  semi-fluid  suhstance, 
the  materials  of  which  are  collected  hy  diflTer- 
ent  Icinds  of  hees,  in  Europe  chiefly  by  the 
hive-bee,  and  solely  by  the  tieuter  or  workihg 
bees,  from  tlie  nectariferous  glands  in  the  cilp 
or  chalice  of  flowers.  It  cahnot  be  said  to  be 
a  purely  vegetable  production,  for,  after  beirlg 
coUected  by  the  proboscis  of  the  insect,  it  is 
transmitted  to  that  distension  of  the  oesopha- 
gus termed  the  crop,  sucking  stohiach,  or  honey 
bag,  where  it  is  elaborated,  and  again  dis- 
gorged, to  be  de|)osited  in  the  cell  of  the 
honey-comb.  It  undergoes  less  change  when 
the  bees  are  very  yoiirig,  rerUainmg  nearly 
wliite,  and  is  then  denominated  vu-gin  honey. 
At  all  timds  it  retains  qualities  derived  from 
the  land  of  plant  whence  it  has  been  procilred ; 
as  is  manifest  not  only  by  the  peculiar  odour 
of  the  honey,  but  by  the  eflects  which  follow 
the  use  of  honey  obtained  from  certain  plants. 

Honey  is  sweet,  fauitly  aromatic,  granular, 
soluble  in  water,  and  capable  of  undergoing 
the  vinous  fermentation. 

The  finest  honey  in  Em-ope  is  Said  to  be 
that  of  Narbonne,  whicli  is  supposed  td  derive 
its  excellence  from  the  rosemary  wliich  grows 
in  the  noiglibourhood.  When  honey  is  taken 
from  the  hoiiey-comb  it  is  fluid,  but  graduaUy 
thickens  by  age ;  and  in  cold  weather  a  fii'm 
Eind  solid  mass  of  honey  forms. 

Honey  is  used  As  a  shbstitute,  sometinles 
for  sugar  aiid  sometimes  for  butter.  Honey 
is  an  ingredient  in  the  useful  medicine  Oxymcl 
of  Squills.  Mel  horacis  is  borate  of  Soda 
inixed  witli  honey ;  mal  rosw  is  inade  of  holiey 
and  red  rose  petals ;  oxymd  simplex  consists 
of  clarified  honey  boiled  iii  dilute  acetic  acid. 
When  fermented,  honey  water  obtains  tlie 
name  of  mead,  and  is  in  fact  honey  wine,  which 
is  tlie  nariie  given  to  itin  Gerinany  {Iwnigwein). 
Mead  was  formerly  drunk  to  a  considerable 
extent  in  England,  and  in  most  paiis  of 
northern  Europe.  Ileal  mead  or  Metheghn  is 
a  fermented  wine ;  but  many  di-inks  made 
from  honey  are  little  else  than  honey  water  or 
lu/dromul.  Such  is  the  shilcne  of  Kussia, 
which  consists  of  honey  mixed  -mlh  boiling 
water  and  boiling  milk,  and  seasoned  with 
pepper. 

HONITOJ^  LACE.  [Lace  MANUFActimE.] 
HOl'S,    This  useful  plant,  the  Jliimiihis 
liipiiliis  of  Linnaius,  is  extensively  cultivated 
for  the  flowers  or  seed-vessels,  which  give  fla- 
vour and  pennanence  to  beer  by  being  boiled 


with  the  wort  in  brewing.  Hops  were  inll-o- 
duced  into  England  from  Flanders  aboUt  the 
year  1524.  The  most  extensive  plantations 
are  in  Kent,  Sussex,  and  Herefordshire ;  but 
they  are  also  cliltivated  in  Worcestershire, 
Wiltshh-e,  Hainpshh-e,  Glo-cestershire,  Sur- 
rey, and  several  other  counties. 

The  hoji  is  a  slender  cUmbing  plant,  which 
rfciquires  a  very  rich  meUow  soU  and  cai-eful 
cultivation.  The  soil  of  a  hop  garden  iiiust 
be  rich  to  a  considerable  depth,  or  made  so 
artificially.  The  young  plants  are  raised  m 
beds,  atld  may  be  raised  from  seed ;  but  it  is 
more  usual  to  plant  the  young  shoots  which 
rise  from  the  bottom  of  the  stems  of  old 
plants.  The  varieties  most  festgemed  are  the 
Grape  Hbp,  the  White  Vine,  and  the  Golden 
Hoj).  The  young  plants  ai-e  placed  in  groups 
of  three  each,  about  six  inches  asunder,  in 
tlie  midst  of  prepai'ed  masses  of  soil  about  a 
yard  asunder.  A  watering  with  liquid  manure 
greatly  assists  then*  taking  root,  and  they  soon 
begin  to  show  bines.  A  stick  three  or  four 
feet  long  is  then  stuck  in  the  middle  of  the 
three  plants,  and  the  bines  ai-e  tied  to  this 
stick  with  twine  or  the  shreds  of  Eussia  nlats, 
till  they  lay  hold  and  twine  round  it.  During 
theii?  growth  the  gi'ound  is  well  hoed  and 
forked  up  aroUnd  the  roots,  and  some  of  the 
fine  iriouid  is  thrown  ai-ound  the  stems.  In 
favourable  seasons  a  few  hops  may  be  picked 
from  these  young  plants  in  the  autumn,  but 
in  general  there  is  nothing  the  fii-st  year. 
Early  in  November  the  ground  is  carefully- 
dug  with  the  spade,  and  the  earth,  bein  r 
turned  towards  the  plants,  is  left  so  all  the 
winter. 

In  the  second  yeai',  eai-ly  in  spring,  the  hil- 
locks around  the  plants  are  opened  and  ilu^ 
roots  examined.  The  last  year's  shoots  ar.> 
cut  ofi"  within  an  inch  of  the  main  stem,  an  1 
all  the  suckers  quite  close  to  it.  A  pole  abo 
twelve  feet  long  is  then  firmly  stuck  into  t ' ; 
ground  neai"  the  plants;  to  this  the  bines  r.i  ■ 
led  and  tied  as  they  shoot,  till  they  have  taken 
hold  of  it.  The  ground  being  well  hoed  an.l 
the  earth  raised  round  the  plants,  the  produce 
this  year  SviU  average  4  cwt.  per  acre  if  the 
season  is  favom*able.  In  September  the  flower 
containing  the  seed  will  be  of  a  fine  straw  co- 
lom",  tiu'niug  to  a  bro\vn  ;  it  is  then  in  perfec- 
tion. No  time  should  now  be  lost  in  picking 
them.  The  hops  when  jjicked  are  dried  on  a 
hair  cloth  in  a  kiln.  They  are  then  laid  in 
heaps  on  the  floor,  where  they  undergo  a  very 
slight  heating.  As  soon  as  this  is  obsei-ved, 
they  are  bagged.  This  is  done  by  pressing 
them  into  lai-ge  bags  suspended  below  a  hole 
in  the  floor ;  when  sewed  close  and  tight,  tho 
bag  is  stored  in  a  diy  place  till  tho  hops  are 
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■wanted  for  sale.  The  crop  of  the  third  yeai" 
wiil  average  8  cwt.  per  acre,  but  will  in  some 
cases  reabh  15. 

The  occupation  of  hop-pickirig  is  a  reinark- 
able  one.  There  is  not  available  labour 
enough  in  Kent  and  the  other  hop  districts  to 
pick  all  tlie  hops  in  the  requisite  time ;  and 
hundi-eds  of  poor  persons  arrive  from  other 
pdi'ts  'of  the  country,  to  sdjourii  for  a  few  days 
or  weeks  in  the  hop  disti-icts,  dming  which 
time  tliey  are  einployed  in  picking  the  hops. 

The  poles  are  an  expensive  article ;  those 
of  chestnut  are  the  most  durable,  and  also  the 
dearest.  They  shoilld  be  put  into  a  shed  du- 
iing  mhter ;  or  else  be  placed  on  end  in  the 
foiTn  of  a  cone,  leaning  against  each  other. 

Besides  the  use  of  hops  in  brewing,  they 
produce  a  bitter  infusion  and  a  tincture  which 
are  valuable  in  medicine  fdi:  cdmplaiiits  in  the 
stomach. 

The  hutnber  of  acres  of  Hops  ill  England 
in  1849  was  42,798  ;  the  weight  of  hops 
charged  with  duty  was  16,650,915  lbs.,  the 
■duty  bh  which  was  145,693?;    In  that  year 
274,811  lbs.  of  hojps  were  exported.    The  ei- 
■  cise  duty  on  British  hops  is  18s.  8d.  per  cwt., 
i  and  5  per  cent,  additional ;  the  customs  duty 
'  on  imported  foreign  hops  is  45i.  per  cwt.  The 
produce  in  1848  arid  in  1850  was  Very  miich 
larger  than  in  1849  ;  in  the  former  year 
the  duty  was  394,923;.,  and  in  the  latter 
426,194Z. 

HOEN.    This  musical  wirid-ihstrument  is 
of  very  aiicieiit  origin,  and  of  various  forms. 
The  French  horn  is  a  tube  of  about  ten  feet, 
very  naTi-ow  at  top,  widening  considerftbly  at 
the  bottom,  and  bent  in  rings  for  the  coilve- 
nience  bf  the  performer.    It  is  not  provided 
•  with  holes,  as  the  flute,  (fee. ;  the  production 
of  the  val-ious  sounds  depending  Upon  the  lips 
of  the  player,  the  more  or  less  pressure  of  his 
brealh,  and  the  insertion  of  the  hand  in  the 
bell,  or  wide  end,  of  the  instrument.  Crooks 
and  shifting  pieces  are  provided  to  adjust  the 
;  instrument  to  different  keys  or  fundamental 
1  ndtes.    The  Bugle  Horn  is  a  tube  of  three 
I  feet  ten  inches  in  length,  doubled  up  in  a 
:  small  compass.    The  Keyed  Bugle,  or  a  BUgle 
1  horn  with  keys,  is  that  now  in  common  use, 
t  the  scale  of  which  comprehends  about  two  oc- 
>  tavea;  with  the  semitones.  The  Cornopean  and 
tthe   C'nrnet  tt-Pistons  are  improved  modern 
f  forms  of  tliis  instrument.    The  .iliisslah  Ilofn 
I  is  an  unbent  brass  tube,  conical  in  shape,  of 
^  various  dimensions  :  the  deepest  toned  is  eight 
t  feet  long,  and  nine  infches  in  diameter  at  the 
'  wide  end,  and  the  highest  is  two  inches  arid  a 
^  half  in  length  by  one  at  tlie  wide  end.  The 
'■  former  gives  a,  an  octave  below  the  first  space 
'  in  the  base ;  the  latter  gives  e,  the  third  itddi- 


tional  line  above  the  treble.  Some  of  these 
horns  have  keys,  producing  one  or  two  semi- 
tones, but  generally  every  note  has  its  separate 
horn  ;  and  a  band  of  Eussian  Horns  counts 
almost  as  many  individuals  as  diatonic  notes 
in  a  scale  of  between  four  and  five  octaves.  The 
English  Horn,  or  Corno  Tnglese,  is  a  deep- 
toned  oboe,  of  lai'ge  dimensions,  somewhat 
bent,  the  lower  end  very  open,  and  is  to  the 
oboe  what  the  Ipasset  horn  is  to  the  .claiinet, 
or  what  the  viola  is  to  the  violin.  Tlie  tone 
of  this  instrument  is  extremely  pathetic,  and 
bytheltahans  is  thought  so  much  to  resemble 
the  human  voice,  that  they  sometimes  call  it 
the  voce  imana. 

HOEN  MANUEACTUEE.  The  horns  of 
the  ox,  antelope,  goat^  and  sheep  may  be  de- 
scribed as  a  number  of  conical  sheaths  inserted 
into  one  another,  the  innermost  of  which  lies 
upon  the  vascular  meriibrane  whicli  covers 
the  bony  core.  The  tip,  or  that  portion  of 
the  point  of  the  horn  which  projects  beyond 
the  core,  is  very  dense,  and  the  several  layers 
of  which  it  is  j3omposed  are  scai'cejy  distin- 
guishable ;  while  towards  the  base  the  layers 
may  be  readily  distinguished,  owing  to  then- 
successive  terminations  foi-ming  prominent 
rings.  There  are  many  points  of  resemblance 
between  tlie  substance  of  horns,  nails, 
claws,  hoofs,  scales,  hair,  feathei:s,  and  even 
skin. 

The  principal  Iriiids  of  horn  employed  in 
manufactming  operations  are  those  of  oxisri. 
The  first  process  is  to  reriiove  the  bony  cdre 
or  pith,  which  is  accomplished  by  steeping 
the  horns  in  water  for  several  weeks,  by 
wliich  operation  the  membrane  which  lies  be- 
tween the  core  and  the  homy  sheath  is  so 
destroyed  oi-  softeiied  by  putrefaction  that  the 
cores  may  be  easily  extracted.  Thtise  are  ap- 
plied to  many  useful  purposes.  The  soUd  tip 
of  the  horn  is  sawn  off  with  a  frame-saw,  and 
is  employed  for  making  knife-handles,  lim- 
brella-handles,  the  tops  of  whips,  buttons,  and 
various  other  articles.  The  reniainder  of  the 
horn,  which  is  employed  for  purposes  for 
whicli  thin  lamiutc  are  required,  may  cither 
be  left  entire  or  sawn  into  two  or  more  leiagths, 
according  to  the  use  to'  which  it  is  to  be  ap- 
plied. When  divided,  the  lower  part,  or  that 
next  the  root  of  the  horn,  is  frequently  em- 
ployed for  making  combs  ;  while  the  portion 
wliich  has  formed  the  riliddle  6f  the  horn  is 
used  for  lanterns  arid  for  dthfer  fifticles  wliere 
a  thin  plate  of  horn  is  required.  To  pl-cpare 
the  horn  for  use  it  is  softened  !n  boiling  water; 
and,  while  hot  frorii  this  operation,  it  is  held 
in  tlie  flame  of  a  fire  until  it  acquires  about 
the  temperature  of  molting  lead,  and  becomes 
so  soft  as  td  be  semi-fluid.    Th6  slitting  is 
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performed  while  it  is  in  the  semi-fluid  state,  by 
a  strong  pointed  knife  resembling  a  pruning- 
knifo  ;  and,  by  the  application  of  two  pairs  of 
pincers,  one  to  each  edge  of  the  slit,  the  cyUn- 
der  or  cone  of  horn  is  opened  until  it  is  nearly 
flat.  Several  such  pieces  are  then  exposed  to 
pressure  between  alternate  plates  of  iron  until 
they  are  flattened.  The  thin  sheets  of  iron 
are  then  scraped,  rubbed,  and  polished. 

The  various  articles  made  of  horn  require 
manufacturing  processes  differing  in  different 
cases.  The  making  of  combs  is  noticed  else- 
where. [Comb-Cutting.]  Umbrella  handles, 
snuff-boxes,  knife-handles,  bell-pulls,  drawer- 
knobs,  &c.,  are  made  by  softening  the  horn  to 
such  a  degree  that  it  may  be  pressed  into 
moulds.  Horn  is  easily  dyed  of  various  co- 
lours ;  but  in  this  counti-y  it  is  usually  coloured 
of  a  rich  reddish  brown,  and  spotted  to  imitate 
tortoiseshell,  by  a  mixtiure  of  pearl-ash,  quick- 
lime and  litharge,  or  red  lead,  with  wat^r  and 
a  little  pounded  di'agon's  blood. 

No  part  of  the  refuse  of  the  horn  manufac- 
ture is  without  its  value.  When  exposed  to  a 
decomposing  heat  in  close  vessels,  horn  pro- 
duces a  large  quantity  of  the  gaseous  com- 
pound which  forms  the  base  of  prussic  acid, 
on  which  account  hoofs  and  horn  cuttings  are 
in  great  request  among  the  manufacturers  of 
Prussian  blue,  and  of  the  beautiful  yellow 
prussiate  of  potash.  The  clippings  of  the 
comb-maker  and  of  the  lantern  maker  are 
also  used  as  manure. 

HORSE  SHOES.  This  invaluable  animal, 
the  horse,  subserves  many  useful  purposes  to 
man,  after  his  career  as  a  beast  of  burden  is 
at  an  end.  The  hair  of  the  tail  and  mane  is 
much  employed  for  Aveaving  into  a  tough 
cloth,  and  for  other  purposes.  [Haib  Manu- 
facture.] The  hide  is  tanned  into  a  valuable 
kind  of  leather ;  the  hoof  is  useful  as  a  horny 
material ;  and  various  parts  of  the  dead  ani- 
mal are  employed  as  materials  in  different 
manufactures. 

Horse  Shoes  are  implements  on  which  much 
attention  have  been  bestowed.  Nature  has 
given  to  the  foot  of  the  horse  a  certain  degree 
of  expansive  or  spreading  power,  which  lessens 
tlie  shock  received  by  placing  the  foot  sud- 
denly to  the  ground ;  but  the  material  of  the 
hoof  is  such  that  friction  -will  gradually  wear 
it  away  ;  and  the  difficulty  arises,  how  to  pro- 
tect the  hoof  from  wear  without  destroying  or 
rendering  nugatory  the  elasticity  of  the  hoof. 
Various  contrivances  are  employed  in  rude 
countries  to  shield  the  hoof;  a  covering  of 
strong  ox-leather,  a  wrapper  of  woven  strips 
of  tough  fibres,  a  wisp  of  sti-aw  fastened  with 
a  cord — all  are  used  in  various  countries. 

The  ordinary  English  horse  shoe  is  (or 


ought  to  be)  made  of  the  best  iron ;  and  small 
pieces  of  steel  are  occasionally  attached  to  a 
part  which  is  more  than  usually  worn.  The 
\vidth  and  thickness  vary  according  to  the 
strength  and  age  of  the  horse,  the  purpose  for 
which  he  is  employed,  and  the  particular  opin- 
ions of  the  person  who  has  the  direction  of 
shoeing  the  horse.  The  horse  shoe  is  formed 
from  a  bar  of  iron  about  an  inch  and  a  quarter 
wide  and  three  quarters  of  an  inch  in  thick- 
ness ;  and  is  forged  into  its  proper  form  by 
two  men.  The  shoe  is  fastened  on  by  eight 
or  nine  nails,  to  receive  which  holes  are  made 
in  the  iron.  A  sunken  groove  is  also  forged, 
to  admit  the  heads  of  the  nails :  this  groove 
is  forged  by  the  hammer.  It  has  been  pro- 
posed to  give  the  necessary  grooved  surface 
by  drawing  the  bar  of  iron  between  two  rol- 
lers whose  surfaces  have  pins  and  ridges  in- 
serted, by  which  the  groove  and  the  nail  holes 
are  made ;  it  has  also  been  proposed  to  cast 
the  horse  shoes  in  plaster  moulds,  and  after- 
wards aimeal  them.  The  shoes  are  fastened 
to  the  foot  by  ch-iving  nails  into  the  hoof ,  but 
as  this  has  a  tendency  to  break  away  the  sub- 
stance of  the  hoof,  modes  have  been  devised 
for  fastening  with  sandals  and  straps  ;  none  of 
these  contrivances,  however,  have  been  perma- 
nently successful.  Eor  heavy  draught  horses 
two  points  or  projections  stand  out  from  the 
back  of  the  shoe  and  are  turned  downwards  ; 
these  assist  the  animal  in  obtaining  a  sm-e 
footing.  Horse  shoes  vary  from  twelve  ounces 
to  seven  pounds  weight,  according  to  the  ser- 
vice required  of  them. 

Within  the  ca-sity  of  a  horse's  hoof  is  a 
wedge-shaped  substance  called  the  frog.  Far- 
riers used  to  shoe  horses  in  such  a  way  as  to 
shield  tliis  from  the  ground ;  but  it  is  now 
believed  that  Natm'e  intended  this  substance 
to  assist  the  movements  of  the  animal,  by  its 
elasticity. 

The  subject  of  the  proper  shoeing  of  the 
horse,  in  relation  to  the  anatomy  of  the  foot, 
has  been  treated  with  much  clearness  by  Mr. 
Clarendon  of  Dubhn,  in  his  '  Treatise  on  the 
Foot  of  the  Horse ; '  this  forms  a  sequel  to 
another  work  on  the  '  Powers  of  the  Horse ; ' 
and  both  ai-e  intended  to  show  the  means  by 
which  the  structm'e  of  the  horse  may  point 
out  tlie  best  modes  of  practically  appljing  tlio 
muscular  power.  The  result  of  modern  en- 
quiries has  been  to  show  that  the  horse  shoe 
ought  not  to  be  rigid ;  that  it  ought  to  allow 
the  frog  of  the  foot  to  come  into  action.  Mr. 
Bracy  Clark  lias  invented  a  shoe  with  a  joint 
at  the  toe ;  the  design  being  that  it  should 
open  at  each  step,  witli  that  joint  as  a  centi-e. 
Mr.  Rogers'  horse  shoe  has  a  slit  near  the 
front,  which  gives  a  yielding  elasticity  some- 
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thing  like  that  of  a  steel  pen.   Another  horse 
shoe  has  been  invented  mth  two  joints,  one 
on  either  side.    Mr.  Turner  has  devised  a 
mode  of  nailing  the  shoe  on  one  side  only,  so 
as  to  leave  an  expansive  action  to  the  foot. 
;  Mr.  Clarendon  has  patented  a  shoe,  in  which 
i  elasticity  is  afforded  by  a  singular  contrivance; 
I  the  shoe  does  not  differ  much  from  others  in 
;  shape,  and  is  nailed  near  the  point  in  the  usual 
1  way ;  but  all  the  otlier  nail  holes  are  made 
I  large  enough  to  admit  of  a  spreading  action 
I  of  the  foot.    Specimens  of  this  horse  shoe 
1  will  he  sent  to  tbe  Exhibition. 

HOSIERY  MANUFACTURE.  The  prin- 
cipal seat  of  this  manufacture  in  England  is 
in  the  three  counties  of  Leicester,  Nottingham, 
and  Derby.  In  the  first  of  these,  worsted 
liosiery  foims  the  principal  branch  of  the 
manufactm-e,  while  in  Nottinghamshire  the 
material  chiefly  used  is  cotton,  and  in  Derby- 
sljire  sUk  goods  are  mostly  made. 

The  stocking-frame,  by  means  of  which 
this  manufacture  is  carried  on,  is,  next  to  the 
common  wai-p  and  weft  loom,  the  oldest  ma- 
cliine  in  existence  applicable  to  textile  fabrics. 
It  was  invented  about  the  close  of  the  16th 
century  by  the  Rev.  WiUiam  Lea,  of  St.  John's 
CoUege,  Cambridge,  but  a  considerable  time 
elapsed  before  the  produce  of  this  frame  took 
tlie  place  of  the  trunk  hose  then  worn  by  aU 
who  could  afford  such  an  article  of  dress.  For 
this  reason  Mr.  Lea  settled  at  Rouen,  in  Nor- 
mandy, where  his  manufacture  was  carried  on 
under  the  patronage  of  Henri  IV. ;  but  the 
assassination  of  the  king  and  the  political 
troubles  brought  on  by  that  event  caused  the 
abandonment  of  Mr.  Lea's  establishment,  and 
that  gentleman  shortly  after  died  in  a  state  of 
poverty  at  Paris.  From  the  time  of  its  first 
invention  the  stocking-frame  has  not  received 
a  any  considerable  improvement  in  respect  to 
i  its  principle ;  but  the  details  have  been 
i;improved  by  a  long  series  of  patented  in- 
Tventions. 

The  principal  seat  of  the  cotton  hosiery 
rmanufacture  abroad  is  at  Chemnitz,  in  Saxony, 
*-where,  owing  to  the  low  rate  of  wages,  goods 
a  are  made,  with  yams  imported  from  Lanca- 
s  shire,  at  prices  which  have  excluded  Enghsh 
u  goods  from  many  foreign  markets. 

The  hosiery  or  frame-work  manufacture  is 
iia  peculiar  Irind  of  interlacing.  Instead  of 
t  being  a  series  of  cross  threads  woven  in  a 
Moom,  it  is  a  series  of  loops  or  links,  so  con- 
rnected  as  to  possess  both  strength  and  elasti- 
e  city  in  a  remarkable  degree.  It  is  a  continuous 
t  thread  which  is  thus  linked  around  itself;  in 
a  a  way  which  hears  a  good  deal  of  resemblance 
'  to  many  kinds  of  ladies'  netting  and  crochet 
» work.  The  article  made  in  the  stocking  frame 


is  not  a  stocking,  but  a  piece  of  knitwork  cloth, 
which  is  afterwai-ds  sown  up  into  the  form  of 
a  stocking  by  needle  and  thread.  Hence,  there 
are  three  kinds  of  operatives  engaged ;  ihe 
ivinders,  who  put  the  thread  into  or  on  the 
machine ;  the  frame-work  /mitters,  who  work 
the  thread  up  into  a  knitted  fabric ;  and  the 
seamers,  who  make  the  stockings  out  of  the 
pieces  thus  produced.  The  winders  are  gene- 
rally children,  who  can  each  wind  thread 
enough  for  half  a  dozen  machines ;  the  knit- 
ters are  men,  women,  and  youths,  who  hire 
both  the  winders  and  the  seamers  ;  and  the 
seamers  are  women.  Some  of  the  stocking- 
frames  ai-e  owned  by  the  frame-work  knitters ; 
some  are  let  out  to  the  men  by  the  owners,  at 
so  much  per  week  for  each  frame ;  while  other 
persons  ai'e  the  renters  of  what  is  termed  a 
'  shop  of  frames,'  containing  eight  or  ten 
frames ;  these,  with  standing-room  to  work  in, 
they  let  to  the  workmen,  at  so  much  per  frame 
per  week.  The  master  manufacturer  gives 
out  his  thread,  and  the  workman  returns  this 
thread  in  the  form  of  stockings,  the  work  be- 
ing paid  for  at  so  much  per  dozen  pair. 

We  have  spoken  only  of  hosiery,  but  many 
other  articles  besides  stockings  are  made  of 
this  linked  fabric.  Gloves,  waistcoat-pieces, 
mitts,  pantaloons,  drawers,  braces,  webs,  com- 
forters, caps,  jackets,  leggings,  and  various 
other  articles — are  made  neaxly  in  the  same 
way,  and  of  the  same  material.  The  processes 
for  worsted,  cotton,  and  silk  are  nearly  analo- 
gous ;  those  for  silk  requiring,  however,  the 
greatest  care.  Some  progress  has  been  made 
towards  the  manufacture  of  hosiery  by  means 
of  steam-power ;  but  the  extreme  lowness  of 
wages  in  this  department  of  labom*  has  hitherto 
kept  it  nearly  in  the  position  of  hand-loom 
work. 

It  is  pleasing  to  find  that  Ireland  is  gra- 
dually advancing  in  this  as  in  many  other 
branches  of  manufacture.  At  Balhriggan 
there  is  a  hosiery  manufacture,  from  which 
specimens  of  cotton  hosiery  are  to  be  sent  to 
the  Great  Exhibition,  of  a  degree  of  fineness 
such  as  has  never  perhaps  been  equalled;  one 
dozen  pairs  of  ladies'  full  sized  stockings  will 
weigh  only  nine  ounces.  Cotton  stockings  of 
a  peculiar  kind  of  open  work  are  also  manu- 
factured in  the  same  town. 

The  exports  of  stockings  in  1850  amounted 
to  the  following  quantities : — 

Cotton   234,163  dozen  pairs. 

Silk   4,482     „  „ 

Worsted   119,873      „  „ 

HOT-BED;  HOT-HOUSE.  A  hot-bed  is 
a  heap  of  fresh  stnhle  litter  in  a  state  of  fer- 
mentation, upon  which  a  glazed  box  is  placed 
for  the  cultivation  of  certain  plants  requiring 


1035        HOT-BED ;  HOT-HOUSfi. 

heat  and  moisture  in  greateir  (JU^ntity  tlian 
tiiose  ageiits  exist  in  the  external  aii-.  For  the 
growth  oif  cucumbers  and  melons,  raisiiig  seeds 
of  tender  annuals,  and  of  other  plants,  either 
culinary  or  ornamental,  hot-beds  are  advan- 
tageously employed.  They  may  be  formed 
of  various  substances,  such  as  totting  dung^ 
tan,  leaves,  or  a  mixture  of  these  with  moist 
litter ;  in  short,  any  substance  capable  of  pro- 
ducing and  retaining  fermentation,  and  which 
will  admit  of  being  built  up  so  as  to  suipport 
a  frame  with  sashes. 

A  hot-house  is  a  structure  in  which  exotic 
plants  are  cultivated  under  circumstances 
approximating  as  closely  as  possible  to  those 
under  which  they  natm-ally  exist;  or  it  is  used 
for  accelerating  the  production  of  flowers  and 
feuits  of  either  indigenous  or  exotic  plants. 
Hot-houses  appropriated  to  the  latter  pur- 
poses are  very  frequently  termed  forcing- 
houses.  . 

The  pruaciples  fey  winch  the  construction 
of  hot  houses  must  be  governed  have  reference 
to  the  three  great  agents  in  vegetation— /teai, 
moisture  and  light.  There  must  be  means  for 
varying  all  these  to  a  wide  extent.  With  re- 
gard to  the  means  of  supplying  artificial  heat, 
the  old  system  of  using  brick  flues  is  now  ra- 
pidly being  superseded  by  tbat  of  hot  water. 
The  glass  for  admittmg  ligbt  to  hot-houses  is 
found  to  be  better  fitted  for  its  object  if  it  has 

a  slight  green  tint.  ;      ,     ,>  re 

Hot-houses  may  be  classed  under  four  dii- 
ferent  heads,  namely,  the  dry  stove,  the  damp 
stove,the  hark  stove,  and  the  forcing  house.  The 
Dry  Stove,  as  the  name  implies,  is  used  for 
the  cultivation  of  plants  whicb  do  not  r^qun-Q 
much  water  :  such  as  the  difl-erent  species  of 
Cacti,  some  Euphorbias,  and  other  succulents 
of  like  habits.   The  temperatm-e  of  such  a 
house  during  the  winter  months  should  never 
exceed  55°  of  Fahr.  The  Damp  Stove  requu-es 
treatment  of  an  opposite  description.  Instead 
of  being  kept  dry  hke  the  last,  its  atmosphep 
should  be  always  excessively  humid,  except  ip. 
the  winter  season  ;  the  temperature  is  made 
to  vary  from  66°to  70°  according  to  the  season 
The  beflutiful  Palm  House  at  Kew  may  be  re 
garded  as  a  damp  stove.    The  Baric  Stove, 
when  it  is  of  large  dimensions,  consists  ot  a 
pit  in  the  middle  of  the  house,  sm-rounded  by 
a  brick  wall,  leaving  as  much  room  round  the 
sides  as  will  form  a  passage  to  walk  in.  The 
pit  is  filled  with  bark,  and,  after  being  allowed 
to  sink  a  little  and  ferment,  the  pots  contain- 
ing the  plants  are  plunged  more  or  less  deep 
as  prudence  may  suggest.  The  Forcing  House 
is  a  contrivance  of  frames  and  pits,  heated 
with  dung,  to  accelerate  the  growth  and  matu 
ration  of  flowers,  fruits,  and  vegetables. 
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iliei-e  dte  also  hoi  walls,  oi  wiills  ivith  flues 
in  thehi,  cdiislructed  in  cold  cbuniries,  in 
order  to  aflbird  warmth  to  trees  placed  against 
them.  One  fiirnace  is  allowed  foi-  heating 
about  40  feet  of  wall,  tliat  is,  ^0  feet  on  each 
side  of  the  place  where  the  fire  is  situated. 
The  fliies  oh  either  side  are  ihade  to  take  four 
courses,  or  two  retm-hs ;  the  first  com-se  being 
a  little  above  the  surface  of  the  ground,  and 
the  upper  or  ^  feet  below  the  coping.  In- 
stead of  flues,  hot -water  pipes  might  be  intro- 
ciiiced  into  the  cavity  of  a  coriimon  hollow  wall, 
a  httle  above  the  level  of  the  boirder. 

HOUSE.    The  houses  of  this  country  have 
undergone  iiiany  changes  of  forhi  and  cou- 
stritctibh.    Tbree  cehtiii^ies  ago  thby  were 
constructed  in  a  very  differeiit  manner  from^ 
the  houses  of  the  prijseiit  centmy.    The  cliief 
niaterials  were  wood  and  jilaster,  and  a  com- 
ihon  but  pecuhai-  feature  was  tlie  projecting 
upper  floors,    The  iiiternal  ai-rangeinent  was 
adajpted  to  the  wants  of  that  day,  and  the  ex- 
ternal architecture  liad  often  a  pictm-esque 
appearance.   After  the  great  fire  of  London 
the  advantage  of  building  m  cities  with  brick 
or  stone  became  so  apparent,  as  well  as  the 
adoption  of  some  regularity,  that  a  _  great 
change  took  place  in  house-buildmg  in  the 
metropolis,  which  extended  by  degrees  to  the 
houses  wMcii  were  from  time  to  time  rebuilt 
throughout  the  country.    In  this  gradual 
change  have  almost  entirely  disappeared  the 
projecting  floors  mth  large  bow  mndows,  the 
wooden  galleries  round   the  quadrangular 
courts,  the  boldly  projecting  diipping  eaves, 
and  the  liigh-pitclied  roofs  mth  their  large 
windows.    In  London  and  other  large  towns, 
the  basement  story  is  for  the  most  part  built 
below  the  level  of  the  ground,  the  earth  being 
excavated  for  that  purpose ;  this  floor  usually 
contains  the  kitchen  and  the  rooms  for  the 
use  of  the  domestics,   Enghsh  houses  are  ni 
general  well  provided  with  means  for  carrying 
ofi"  water  and  all  impmities  which  require  to 
be  removed  from  the  premises ;  that  is,  the 
better  houses  in  the  lai-ge  towns  are  so  pro- 
vided ;  but  many  improvements  must  be  yet 
introduced  before  the  same  can  be  said  of  the 
mass  of  dwelhngs.   The  houses  of  the  poorer 
classes  are  too  often  neghgenUy  constructed. 
In  their  construction,  economy,  convenience, 
and  a  wholesome  ventilation,  should  be  mainly 
kept  in  view,  and  these  may  be  united  with  as 
much  picturesque  beauty  as  the  nature  of  the 
materials  wiU  admit  of  without  increasing  the 

expense.  . 

The  English  and  Scotch  cottages  ditloi  m 
their  external  appearance  and  arrangement. 
The  best  English  cottages  of  recent  construc- 
tion are  built  of  brick  and  covered  with  slat«. 
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IThe  use  of  these  materials  has  changecl  the 
rchai-acter  of  this  class  of  dwellings.    In  many 
■  cottages  the  chilnhey-stack  forms  the  princi- 
[  pal  hearing  of  the  floors  and  roof.  The  Scotch 
i  cottage  has  not  only  a  different  appearance 
;when  coiflpai-ed  with  the  Enghsh,  but,  from 
iits  being  so  much  mder,  it  admits  Of  two 
:  apartments  being  formed  on  the  ground  floor ; 
tthis  is  also  a  matter  of  necessity,  as  they  ate 
;  seldom  raised  more  than  one  story.    The  ma- 
iteriai  for  the  walls  is  most  comnionly  stone; 
ttiie  roof  is  large  and  heavy  in  appeai-ance, 
i  and  has  hut  a  small  projection  beyond  the 
1  -frails  ;  the  gable  walls  also  run  Up  frequently 
;  above  the  roof,  forming  a  parapet,  which  is 
•  sonietinies  notched  sO  as  to  resernble  steps,  or 
I  has  a  battlement  appeai-ance.    As  the  French 
;  and  Italians  of  the  middle  classes  do  not 
.  geiierally  Uve  in  separate  houses  like  the  Eng- 
i  lish,  but  on  floors  containing  a  series  of  rooms, 
i  it  follows  that  the  arrangement  of  their  houses 
I  differs  from  that  of  the  English.    The  stak- 
I  case,  as  in  pubUc  chambers,  is  common  to 
I  each  floor.    The  rooms  communicate  -with 
1  each  other,  and  generally  with  a  passage  or 
1  balcony  on  one  side ;  chimneys  Eire  rare,  stoves 
i  being  most  commonly  used  to  teat  the  rooms. 
:  French  and  Italian  houses  are  mostly  built  of 
:  rough  stone  and  stuccoed  ;  the  floors  are  sel- 
i  dom  boarded,  being  paved  with  glazed  tiles  or 
1  unglazed  bricks.    The  Spanish  houses  axe 
'  very  spacious  ;  they  have  lai;ge  courts  in  the 
i  interioi",  and  are  formed  with  galleries  round 
the  inside  of  the  quadrangular  com'ts :  fami- 
lies occupy  the  separate  floors.    The  houses 
in  many  parts  of  Germany  approach  neai-er 
to  the  English  in  their  arrangement  than  the 
French  and  Italian  houses.    In  many  places 
|j ;  the  houses  are  a  framework  of  wood,  and  the 
II 1  interstices  are  filled  with  iinbaked  bricks,  and 
are  plastered  with  clay.    The  city  arcliitectiu'e 
of  Piussian  houses,  both  in  its  effect  and  ar- 
rangement, resembles  the  architecture  of  Ita- 
han  and  French  houses,  except  that  the  roofs 
i    are  covered  with  sheet-iron  painted  with  vivid 
'.  colours,  mostly  green  and  red.    The  windows 
1  are  double. 

Many  details  connected  with  the  building 
>  of  houses  will  be  found  scattered  under  vari- 
'  ous  headings  in  this  woilc.  With  regard  to 
t  the  present  state  of  things  in  this  country,  one 
(  of  the  most  interesting  social  features  is  the 
i  attention  now  being  made  to  the  construction 
i  of  healthy  dwellings  (at  a  moderate  rent)  for 
t  the  working  classes. 

HOWITZER,  is  a  short  but  broad-mouthed 
c  cannon.    It  is  employed  to  project  solid  and 
I  k  hollow  shot,  loaded  shells,  carcasses,  and  case 
I  •<  Shot,  either  in  the  point-blank  direction  or  at 
I  I  angles  of  elevation,  which  hitherto  have  not 


exceeded  fifteen  degrees.  It  is  used  against 
troops  in  the  field,  in  the  attack  of  redoubts 
oi'  villages,  and  both  in  the  attack  and  defence 
of  regular  fortresses.  About  the  year  1820, 
Colonel  Paixiians,in  t'rance,  constriicted  what 
Were  denominated  canons  obusiers,  for  the 
purjiose  of  projecting  sohd  or  hollow  shot  of 
great  diameter :  and  in  1824  and  1836  the 
late  General  Millar,  in  this  country,  executed 
for  the  like  purpose  iron  shell-guns,  or  naval 
howitzers  as  they  ai-e  called,  whose  cdlibres 
are  lO  inches  and  8  inclaes  respectively. 
Besides  these,  24-pounder  and  iS-poiinder 
howitzers  are  employed  in  the  British  ser- 
vice. 

liUDDEESFIELD,  is  one  of  the  most 
notable  of  the  West  Riding  towns.  The  ma- 
nufactures of  Huddersfield  and  the  adjacent 
villages  are  principally  woollens  and  waist- 
coatings  ;  indeed  fancy  productions  in  which 
wool  is  mixed  mth  silk  or  cotton  now  form 
a  vei7  large  department  of  the  industry  of  the 
town.  The  cotton  manufactures  are  also  car- 
ried on,  though  not  to  a  very  great  extent.  In 
1765  a  commodious  cloth-hall  was  erected  for 
the  buyers  and  sellers  of  the  Huddersfield 
manufactures  by  Sir  John  Kamsden.  The 
trade  derives  great  advantages  from  its  inland 
navigation,  by  means  of  the  Eamsden  and 
tluddersfield  canals,  both  eastward  and  west- 
ward, and  by  the  railways  which  now  connect 
it  with  the  neighbom-ing  towns. 

At  the  Industrial  Exhibition,  Huddersfield 
will  display  specimens  of  all  the  leading  pro- 
ducts of  the  town. 

HUDSON'S  BAY  COMPANY;  This  re- 
markable trading  company  obtains  its  name 
from  the  great  inland  sea  which  lies  westward 
of  Labrador  in  North  America.  The  countries 
which  inclose  Hudson's  Bay  on  all  sides  con- 
stitute by  far  the  greatest  portion  of  the  Bri- 
tish dominions  in  North  America.  The  ai-ea 
cannot  be  given,  as  considerable  tracts  of  the 
coast  are  still  unknown,  but  it  probably  does 
not  fall  much  short  of  3,000,000  squai-e  miles. 
This  immense  country  may  be  divided  into 
four  natural  regions.  The  most  eastern  is 
the  Sterile  iJcf/tojj,  which  lies  along  the  shores 
of  the  sea;  and  extends  far  inland.  The  se- 
cond or  Wooded  Ecf/lon,  extendis  on  both  shores 
of  James's  Bay,  and  along  the  southern  shores 
of  Hudson's  Bay,  as  far  westward  as  Capo 
Churchill;  It  is  generally  well  wooded,  and 
produces  fur  bearing  animals.  Beyond  this 
is  the  Savannah  Region,  which  extends  to  the 
foot  of  the  Rocky  Mountains,  and  northward 
to  the  Lal;e  of  Athabasca  and  the  Peace  River: 
its  Hurfaoe  stretches  out  in  extensive  plains, 
intei-sected  only  by  the  beds  of  several  rivers, 
which  are  considerably  below  the  plains.  Tlie 
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fourth  region,  the  Mackenzie  Vallerj,  compre  - 
hends the  countiy  hetwoen  the  Sterile  Eegion 
and  the  Eocky  Mountains,  north  of  Lake 
Athabasca. 

The  present  wealth  of  the  country  consists 
in  its  animals,  especially  rein-deer,  musk-ox, 
moose-deer  or  elk,  other  kinds  of  deer,  hears, 
wolves,  wolverines,  foxes,  heavers,  otters, 
racoons,  and  several  smaller  animals.  Iron, 
copper,  and  lead  ai-e  known  to  exist,  though 
not  yet  worked  to  any  extent ;  and  coal  has 
been  found  at  various  places,  Vancouver's  Is- 
land being  one.  The  settlements  of  the  Hud- 
son's Bay  Company  are  divided  into  two  dis- 
tricts ;  the  southern  comprehends  the  settle- 
ments on  the  west  coast  of  Labrador,  together 
with  the  more  numerous  estabUshments  in 
the  countries  inclosing  James's  Bay,  and  as 
far  as  the  banks  of  the  Albany  Eiver.  The 
principal  depot  is  at  Moose  Fort,  near  the 
mouth  of  Moose  Eiver.  The  northern  dis- 
trict comprehends  all  the  others  as  far  north 
as  Fort  Good  Hope  on  the  Mackenzie  Eiver, 
north  of  the  Polar  Circle.  Its  chief  settle- 
ment is  York,  on  the  Hayes  Eiver. 

The  circumstances  which  led  to  the  esta- 
blishment of  a  trading  company  in  these  re- 
gions have  been  noticed  under  Fues  ;  FtTR 
Teade.  Vancouver  Island,  on  the  coast  of 
the  North  Pacific  Ocean,  was  granted  by  the 
British  government  to  the  Hudson's  Bay  Com- 
pany in  August  1848. 

HULL.    This  seaport  is  the  greatest  ship 
ping  emporium  on  the  east  coast  next  to  Lon- 
don.   The  exports  formerly  were  chiefly  wool, 
woolfells,  and  leather ;  its  imports,  wine  and 
timber.    At  present  the  coastmg  trade  is  one 
of  its  chief  branches  of  profit.    It  lias  also  an 
extensive  commerce  with  the  Baltic,  with  the 
north  of  Germany,  Holland,  and  Denmark. 
The  Greenland  fishery  owed  its  revival,  about 
1766,  and  its  subsequent  importance,  to  the 
mercantile  enterprise  of  Hull.    The  facilities 
of  communication  between  HuU  and  the  inte 
rior  of  the  kingdom  are  numerous  ;  the  Ouse, 
Trent,  Ah-e,  and  C  alder,  all  communicate  with 
the  Humber,  and  these  means  of  internal 
communication  are  extended  by  the  York,  New- 
castle and  Berwick  Eailway,  the  York  and 
North  Midland  Enilway,  and  the  Hull,  Selby 
and  Leeds  Eailway.    The  prosperity  of  Hull 
has  been  greatly  increased  by  the  progress  of 
steam- navigation,  and  it  may  be  considered  as 
the  second  great  centre  of  this  mode  of  transit 
on  the  eastern  coast. 

There  are  large  docks  and  extensive  quays 
The  number  of  sailing  vessels  registered  at 
Hull  in  1848,  was  462  (64,051  tons).  The 
number  of  steam-vessels  was  28  (5658  tons) 
The  manufactures  of  Hull  ai-e  varied.  The 


expressing  and  refining  of  oil  from  linseed  is 
efi'ected  by  wind-nulls  and  steam-miUs  ;  the 
residue  of  the  seed  is  prepared  as  food  for 
cattle.  There  is  a  large  sugar-house,  a  soap 
manufactory,  several  white-lead  works,  ship- 
builders' yards,  turpentine  and  sail-cloth  ma- 
nufactories, extensive  ropewalks,  and  several 
breweries.  There  are  also  two  large  joint- 
stock  cotton  mills. 

HuU  is  the  great  port  of  the  Hmnber,  and 
the  outlet  for  the  vast  produce  of  the  district 
watered  by  that  river  and  its  tributaries.  HuU 
is  especially  the  port  at  which  Baltic  timber, 
Eussia  hemp,  and  Belgium  flax  are  imported ; 
and  at  which  the  Lancashire  and  Yorkshire 
manufactures  are  exported  to  the  continent  of 
Europe. 

At  the  ensuing  Exhibition,  the  HuU  manu- 
factures, of  oil,  oU-cake,  tar,  turpentine,  &c., 
will  be  illustrated.  There  wUl  also  be  every 
variety  of  English  and  foreign  wood  in  the 
form  of  books,  showing  the  grain,  qualitj',  and  [ 
perhaps  the  bark,  with  the  name  of  each  en- 
graved or  sculptured  on  the  back :  and  a  com- 
plete series  of  the  imports  of  the  port,  which 
wUl  be  arranged  by  the  local  committee,  and 
will  give  a  statistical  accoimt  of  the  quan- 
tity of  each  imported  dining  a  series  of 
years. 

HUMIDITY  is  that  property  of  a  substance 
by  which  it  communicates  to  a  body  in  contact 
with  it  some  of  a  hquid  which  it  may  have 
absorbed.  The  humidity  of  the  atmosphere  is 
caused  m  a  great  measure  by  the  evaporation 
of  water  from  the  seas,  lakes,  &c.,  of  the  eai'th ; 
and  the  quantity  of  moistm-e  which  a  volume 
of  an:  is  capable  of  containing  depends  upon 
the  temperature.   Dr.  Dalton  found  by  expe- 
riment that  a  body  of  earth  one  foot  in  depth, 
when  saturated  with  moisture,  contains  seven 
inches  in  depth  of  water,  and  that  it  may  lose 
one-fom-th  or  one-half  of  that  quantity  without 
becoming  incapable  of  supporting  vegetation. 
The  efiects  of  humidity  on  the  dimensions  of 
bodies  are  vaiious :  when  a  waterj-  vapour  pe- 
netrates between  the  twisted  fibres  of  cordage 
which  are  vegetable  materials,  the  cordage 
sweUs  out  transversely,  and  thus  becomes 
shortened ;  while  cords  made  of  animal  siib- 
stances  become  relaxed  by  humidity  and  in- 
crease in  length.    Most  salts  absorb  water, 
and  thereby  increase  in  weight. 

HUNGAEY.  The  produce  and  manufac- 
tures of  this  interesting  countrj'  are  briefly 
glanced  at  in  connection  with  the  Empn-e  of 
which  it  forms  a  part  [Austria]. 

HUNTINGDONSHIEE.  Only  a  small 
portion  of  the  county  is  unproductive.  Peat 
is  found  in  many  pai'ts.  The  fanns  are  mosUy 
of  considerablo  extent.   The  expense  of  cul- 
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t  tivation  on  the  fen-land,  when  it  is  once  cbainecl, 
l  is  small  in  proportion  to  the  produce.  Paring 
:\and  hurning  the  surface  is  the  general  prac- 
ctice.  Rape  seed  is  sown,  which  is  fed  off  with 
>  sheep  the  first  year,  and  left  to  ripen  its  seeds 
I  the  next.  The  straw  of  the  rape  is  humed  on 
I  the  land,  after  the  seed  has  heen  thrashed 
cout ;  and  this  is  all  the  manure  required  to 
{produce  a  good  crop  of  wheat.  Oats,  harley, 
aand  heans  are  also  grown.  Mustard-seed  is 
2grown  to  some  extent,  and  in  good  soils  gives 
aa  good  return.  On  the  borders  of  the  Ouse 
aand  Nene  are  some  very  rich  meadows.  A 
igreat  part  of  the  county  is  still  in  pasture,  al- 
t  though  much  has  heen  broken  up  and  con- 
vverted  into  arable  land.  In  the  marshy  parts 
^'willows  grow  rapidly,  and  are  profitable,  al- 
t  though  not  ornamental.  Although  Stilton  is 
i  in  this  county,  and  it  is  asserted  that  the 
c  cheese  which  bears  that  name  was  originally 
rmade  there,  none  of  that  Idnd  is  now  pro- 
educed  in  any  of  the  dairies  ;  all  such  cheeses 
jare  made  in  Leicestershire  and  Lincoln- 
s  shire. 

Huntingdon,  the  chief  town,  has  a  conside- 
rrable  trade  in  wool  and  corn.  At  St.  Ives, 
throwing  and  malting  are  carried  on,  but  there 
a  are  no  manufactures.  There  are  a  few  other 
t  towns,  but  none  of  manufacturing  impor- 
t  tance. 

HUSBANDRY.  The  land  in  England  con- 
ssisted  originally  for  the  most  part  of  woods, 
aand  of  extensive  pastures,  in  which  sheep  and 
0  cattle  were  bred,  which  constituted  the  chief 
'■wealth.   A  very  small  proportion  of  the  soil 
was  cultivated ;  and,  while  the  population  was 
thin,  there  was  no  difiiculty  in  obtaining  land 
jpwhich  had  never  before  been  broken  up,  and 
'  which  with  little  trouble  or  manuring  produced 
moderate  crops  of  corn.    When  the  husband- 
men began  to  congregate  in  villages  for  mu- 
tual defence,  the  best  land  nearest  to  the  habi- 
tations was  cultivated,  and  the  common  pas- 
tures fed  the  cattle  without  much  trouble  or 
expense.    Manure  was  seldom  made  ;  four 

I '-times  the  seed  was  an  average  corn  crop ;  and 
rfields  were  fallowed  every  second  year.  Wheat 
vwas  little  cultivated ;  barley,  rye,  and  oats  were 
•  the  principal  produce.  Many  hogs  were  fed 
on  acorns  and  beech-mast  in  the  woods.  Bread 
:  made  of  rye,  barley,  peas,  or  beans,  was  the 
f  food  of  the  labourers  who  were  attached  to  tlie 
ssoil.  The  immediate  tenants  of  the  lord  cul- 
t  tivated  a  portion  of  the  lands  which  they  held 
f  for  their  own  use,  and  let  the  remainder  to 
s smaller  tenants,  who,  although  born  free,  were 
I'Httle  above  tlie  condition  of  tho  labourers, 
i>  and  lived  niucli  in  the  same  manner.  Tho  live 
s  Stock  was  frequently  hired  from  the  landlord. 
C  Oxen  di'ew  the  ploughs  ;  horses  carried  the 


produce  to  mill  and  market;  and  the  imple- 
ments were  of  the  rudest  kind. 

From  these  beginnings  various  systems  of 
husbandry  have  brought  the  land  of  this 
country  into  the  state  briefly  noticed  under 
the  names  of  the  counties  and  the  chief 
crops. 

HYDRACIDS  are  such  acids  as  contain 
hydrogen  instead  of  oxygen  as  the  acidifying 
power :  hydrobromic  and  hydrochloric  acids 
are  examples.  Their  acidity  is  in  general 
very  strongly  marked.  All  the  hydracids  are 
gaseous,  and  are  easily  combined  with  water, 
forming  solutions  which  possess  the  well- 
known  and  strongly  marked  properties  of 
sourness,  acting  upon  carbonate,  and  redden- 
ing vegetable  blue  colours.  They  are  all  arti- 
ficial products.  They  have  not  hitherto  been 
of  much  value  in  the  arts. 

HYDRATES,  are  compounds  which  con- 
tain water  in  definite  proportion,  but  which 
do  not  assiune  the  crystaUine  form.  Thus, 
when  water  is  added  to  potash,  it  may  fonn 
with  it  either  water  of  solution,  water  of  crys- 
tallisation, or  water  which  constitutes  it  an 
hydrate ;  and  it  is  observable  that,  while 
water  of  solution  has  comparatively  little  afii- 
nity  for  the  substance  ■with  which  it  is  com- 
bined, water  of  erystaUisation  has  more,  and 
water  with  which  the  body  constitutes  an  hy- 
drate has  the  greatest  affinity  of  all. 

HYDRAULIC  MACHINES.  The  ai't  of 
constructing  docks,  quays,  or  any  buildings 
whose  foundations  are  laid  under  water,  is 
denominated  hydraulic  architecture;  and  all 
machines  in  which  water  is  employed  as  a 
mo'ving  power,  or  by  which  water  is  put  in 
motion,  may  be  termed  hydraulic  machines. 
No  countries  in  Europe  possess  more  advan- 
tages with  respect  to  naval  power  than  Great 
Britain  and  Ireland.  The  islands  and  head- 
lands on  their  coasts  form  excellent  natural 
ports ;  and  these,  where  necessary,  have  been 
converted  into  secure  harbours  by  every  means 
which  the  science  of  the  hydraulic  engineer 
could  devise.  The  Breakwater  at  Plymouth, 
the  lighthouses  which  have  been  raised  in  the 
ocean,  and  the  vast  docks  at  the  principal 
sea-port  towns,  are  so  many  practical  exam- 
ples which  render  the  British  Isles  a  com- 
plete school  for  the  study,  in  detail,  of 
every  subject  connected  with  this  branch  of 
art. 

Hydraulic  architecture  chiefly  now  involves 
the  construction  of  masses  of  masonry  whoso 
foundations  are  laid  in  the  beds  of  rivers  or 
rcstuarieSjOrinthatof  tho  sea,  such  as  the  piers 
of  bridges,  quays,  jetties,  and  breakwaters; 
also  the  formation  of  artificial  harbours  an^ 
docks  for  shipping,  and  locks  at  tho  falls  oa 
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rivers  or  canals.  In  the  articles  Breakwater, 
Bridge,  Canal,  Dock,  Harbour,  &c.,  these 
matters  have  been  briefly  touched  upon. 

Hydimdic  machinery  has  been  brought  to 
its  present  efficient  state  by  many  successive 
improvements.  It  may  be  remarked  however 
that,  on  account  of  the  high  degree  of  perfec- 
tion which,  within  a  few  years  past,  the  steam 
engine  has  attained,  the  employment  of  hy- 
di'aulic  machines  for  raising  great  quantities 
of  water,  or  as  first  movers  with  respect  to 
extensive  works  of  any  kind,  has  of  late  con- 
siderably diminished.  Yet,  where  the  circum- 
stances are  favourable,  as  when  a  supply  of 
water  for  working  the  machine  can  be  readily 
obtained,  the  latter,  from  being  less  expensive 
in  theu'  constriictioii,  are  still  preferred  to  the 
former. 

The  prmcipal  hydraulic  machihes  which  ai-e 
in  use  for  domestic  or  general  pui-jposes  are 
the  Si]}hon^  the  Screib  of  Archimedes,  the  va- 
rious kinds  of  Pumps,  the  Hydraulic  Press, 
and  Wheels  turned  by  water.  For  the  first 
two  see  SiPHok  and  Screw  Propeller.  The 
others  will  be  now  briefly  described. 

The  common  pump  is  a  machine  for  taisulg 
water  by  the  pressure  of  the  atmosphere.  It 
consists  of  a  cylindrical  body,  or  barrel,  from 
the  lower  part  of  which  a  tube  descends  into 
the  water  contained  in  the  well  or  reservoh. 
In  the  mteiioi^  of  tlie  cylinder  is  a  moveable 
piston,  surrounded  with  leather,  in  order  that 
it  may  be  water-tight,  yet  capable  of  moving 
up  and  down  with  freedorti.  The  piston  is 
perforated,  and  the  orifice  is  covered  above  by 
a  valve  which  opens  upwards :  a  similar  valve 
at  the  bottom  of  the  cylinder  or  barrel  covers 
the  upper  extreniity  of  the  tube  which  leads 
to  the  well.  The  piston  being  raised  by  means 
of  the  handle,  the  air  contained  in  the  tube 
tends  by  its  elasticity  to  occupy  the  lower  pai-t 
of  tlie  cyUlader,  which  it  enters  by  forcing  up 
the  last-theutiohed  valve ;  and  its  elasticity 
diminishes  ih  consequence  of  its  occupying  a 
greater  space  than  before.  Hence  the  ah 
exerts  on  the  surface  of  the  water  within  the 
tube  a  less  presstu-e  than  that  which  the  ex- 
ternal air  exerts  vipoti  the  water  id  the  well  ; 
and  the  water  conscquctitly  rises  in  the  ttibo 
to  a  certain  height.  The  valve  then  falls  over 
the  orifice,  and,  the  piston  being  depressed, 
the  air  containect  between  it  and  thd  bottom 
of  the  cylinder  will  be  condensed ;  in  which 
state  it  will  force  up  tlio  piston  vhlve,  and 
escape  at  tlio  tof)  of  the  pump.  The  valve 
then  falls ;  and,  if  the  pistoH  bo  again  ele- 
vated, the  water  will  rise  higher  in  tlie  tube, 
for  the  same  reason  as  before.  The  operation 
of  raising  and  depressing  the  piston  being  re- 
peated a  few  times,  the  water  will  at  length 


enter  into  the  cylindei*  through  the  valves ; 
after  which  it  wiU,  at  each  stroke  of  the  pis- 
ton, be  forced  through  the  spout. 

The  lifting  pump  is  frequently  similar  in 
construction  to  the  common  pump  above  de- 
scribed ;  but  the  lower  valve  is  always  below 
the  surface  of  the  water  in  the  reservoir,  and 
the  pistbn  is  so  when  depressed  to  the  bottom 
of  the  cylhider  or  balrel.  On  raising  the 
piston,  the  water  above  it  is  hfted  up,  aad  the 
pressm'e  of  the  external  atmosphere  forces 
the  water  of  the  reservou*  to  enter  into  the 
cyUnder.  Then,  by  successive  depressions 
and  elevations  of  the  piston,  the  water  is  at 
length  raised  to  the  tojp  of  the  pump,  and  dis- 
charged by  the  spout. 

The  fofcing  pump  is  one  in  which  the 
water,  when  taised  in  the  barrel,  is  diiven 
tlu'ough  an  orifice  in  its  side  by  the  depres- 
sion of  the  piston,  which  is  solid,  or  without  a 
perforation ;  it  is  also,  in  general,  provided 
with  ail  ah'-vessel,  into  which  the  water  is 
forced,  and  whence,  by  the  elasticity  of  the 
condensed  ah,  it  is  made  to  issue  tlirough  a 
pipe  iliserted  in  the  upper  exti-eniity. 

In  the  chain  pump  a  chain,  cariying  a  num- 
bei'  of  flat  chcular  pistons,  passes  round  a 
wheel  at  the  upper,  and  sometimes  also  at  the 
lower  extreniity;  each  piston,  as  it  goes  over 
the  wheels,  being  in  part  received  in  the  inter- 
vals between  the  radii.  The  wheel  being  put 
in  motion,  the  pistons  descend  in  a  haii-el  on 
one  side,  and  enter  from  below  into  another 
on  the  ascending  side,  when  pushing  the 
water  before  them,  tliey  raise  it  into  the  re- 
servoh',  from  whence  it  escapes  by  a  pipe. 
Pumps  of  this  kind  are  frequentiy  fixed  in  in- 
chnsd  poSitioiis ;  and  it  is  when  the  inchna 
tion  of  the  barrel  is  about  24  degrees,  tlio 
distance  of  the  pistons  from  one  another  being 
equal  to  their  diameter,  that  the  greatest 
quantity  of  water  is  raised. 

The  Ilydraulic  Press  was  invented  by  Sir. 
Bramah,  and  is  a  machine  of  very  great  power 
in  compressing  bodies  or  lifting  weights  ;  or, 
again,  in  drawuig  up  trees  by  the  roots,  or 
piles  from  tiie  beds  of  rivers.  There  is  an 
iron  cjdinder  in  which  a  piston  works.  At  the 
bottom  of  the  former  is  inserted  a  tube,  whose 
aperture,  under  the  piston,  is  covered  by  a 
valve.  The  other  end  of  tiic  tube  communi- 
cates with  a  small  forcing  pump,  by  wliicli 
water  is  driven  through  the  said  valve  into  the 
lower  part  of  the  cyUnder,  where  its  hydrosta- 
tical  action  is  exerted  to  raise  up  the  piston. 
Now  suppose  the  diameter  of  the  cylinder  to 
be  10  inches,  and  tiiflt  of  tiie  piston  in  the 
fol-cing  pump  to  be  one  quarter  of  an  inch, 
then  the  projiortion  between  the  surfaces  of 
the  pistons  will  bo  that  of  1000  to  1 ;  and,  (JQ 
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!  the  principle  of  the  equal  pressui'e  of  fluids  in 
every  cUrection,  the  force  with  which  the  lar- 
:ger  piston  is  raised  beai's  the  same  proportion 
;  to  the  i-esistance  against  the  lower  surface  of 
;  that  in  the  forcing  pump. 

The  largest  and  finest  hydraulic  presses 
never  consti'ucted,  were  those  made  by  Messrs. 
uEaston  and  Amos,  and  employed  in  raising 
ithe  ponderous  tubes  of  the  Britannia  Bridge. 
IThe  ram  or  larger  piston  is  22  inches  in 
adiameter ;  the  cyhnder  in  wliich  it  worked  is 
'JD  feet  long  by  six  inches  thickness  of  metal ; 
aand  one  of  the  castings  for  making  the  largest 
1  press  requii-ed  21  tons  of  melted  iron. 

In  ivater  wheels,  water  is  made  to  act  as  a 
moving  power  against  wheels  by  its  weight,  its 
momentum,  or  by  both  combined.    In  the 
'drst  case  the  wheel  is  iDrovided  with  a  number 
of  buckets,  or  troughs,  into  wliich  the  water  is 
•■•eceived  neai-  the  level  of  the  axle  of  the 
ivrheel;  the  vessels  thus  filled  becoming  hea- 
riier  than  those  on  the  other  side,  the  wheel 
<3  made  to  revolve  by  that  excess  of  weight 
l  aerely.    But  if  the  water  fall  into  the  troughs 
i  rom  a  channel  on  a  level  with  the  top  of  the 
il^heel,  or  at  least  above  the  axle,  the  wheel 
nail  revolve  both  by  the  weight  and  by  the 
i.iomentum  which  the  water  acquires  by  its 
itill.    This  is  called  an  overshot  wheel.   If  the 
ower  part  of  the  wheel  be  placed  in  a  stream 
■.  f  water  which  is  made  to  act  on  float-boards 
vxed  on  the  circumference,  the  machine  has 
l:ae  name  of  an  vndershot  wheel.  Lastly,  when 
liae  wheel  is  placed  in  a  sort  of  channel,  or  race, 
-  i  it  is  called,  which  is  formed  between  two 
rejections  of  masonry  below  the  bed  of  the 
I  oper  portioR  of  the  stream,  and  so  as  to  coin- 
<le  very  nearly  with  the  lower  quadrant  of 
wheel's  circumference  on  that  side,  the 
i  ter  descending  from  the  stream  upon  float- 
lards,  or  troughs,  and  thus  acting  both  by  its 
omentum  and  weight,  the  machine  is  called 
breast  wheel.    It  has  been  determined  by 
pcriment  that  the  effect  of  the  wheel  is  the 
eatcst  when' its  velocity  is  about  half  the 
locity  of  the  stream ;  and  it  is  asserted  that 
e  efBcacy  of  an  overshot  wheel  is  more  than 
[muble  that  of  an  imdershot  wheel  of  equal 
magnitude. 

*A  remarkable  application  of  water  power 
s  been  recently  made  in  the  United  States, 
^,  work  tlie  printing  press  of  a  daily  paper  in 
■||t  -»ton.     Througli  a  two  inch  lead  pipe,  a 
•earn  of  water  is  introduced  into  a  meter, 
lich  only  occupies  twenty-four  squan;'  inclies. 
le  fall  of  water  between  the  Boston  reser- 
,  ir  and  this  meter  is  about  a  hundred  feet. 
||  lis  two-inch  stream  will  discharge  eighty 
lions  of  water  each  minute,  and  in  passing 
■ough  the  meter  will  give  a  motive  power 
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equal  to  what  is  called  three -horse  power. 
This  is  more  than  sufiicient  for  driving  the 
press. 

HYDROFLUORIC  ACID.    The  properties 
of  this  acid  (which  is  a  compoimd  of  fluorine 
and  hydrogen)  are,  that  it  is  fluid,  clear,  co- 
lourless, and  volatile ;  and,  when  it  escapes 
into  the  air,  which  it  does  at  about  00°,  it 
forms  with  the  moisture  of  it  white  fumes. 
Its  vapour  is  extremely  pungent  and  irritating, 
and  it  acts  strongly  on  vegetable  blues.  It 
acts  upon  and  decomposes  glass  with  great 
faciUty,  on  account  of  its  affinity  for  the  silica 
which  it  contains.  And  hence  it  has,  to  a  cer- 
tain though  not  to  a  very  great  extent,  been 
employed  to  engrave  on  glass. 
I     HYDROFUGAL  MACHINE.  Under 
I  Deying  Machine  a  description  is  given  of 
certain   contrivances,    by  which   drying  is 
effected  through  the  agency  of  centrifugal 
force,  engendered  during  the  rapid  rotation  of 
the  articles  to  be  chied.    In  France  much 
progress  has  lately  been  made  in  applying 
similar  machines  to  other  purposes  ;  and  the 
name  of  hydrofugal  machines  has  been  pro- 
posed as  applicable  to  them.     Sugar  hag 
been  clarified  by  rotating  in  such  a  machine. 
Beer  has  been  cooled  by  a  similar  rotation. 
Attempts  have  been  made  to  produce  a  sufli- 
ciently  low  temperature  by  this  means  to  per- 
mit the  formation  of  ice ;  but  these  have  not 
hitherto  succeeded.    In  Alsace  a  hydrofugal 
machine  is  employed  in  making  starch ;  the 
starch  particles  are  separated  from  the  other 
components  of  flour  by  the  centrifugal  action. 
It  is  also  conceived  that  this  machine  may  be 
advantageously  employed  in  classifying  and 
sorting  different  qualities  or  sizes  of  grain, 
seed,  or  ores  ;  since  the  heaviest  particles  are 
driven  farthest  fi-om  the  centre  of  the  ma- 
chine. 

HYDROGEN.  This  remarkable  gas  is  the 
lightest  of  all  Icnown  bodies.  It  may  be  ob- 
tained in  several  modes,  but  it  is  usually  pro- 
ctu-ed  by  the  decomposition  of  water,  by 
causing  some  siibstance  to  act  iipon  it  which 
has  affinity  for  its  oxygen  and  none  for  the 
hydrogen,  so  that  this  element  is  separated, 
and  asumes  the  clastic  or  gaseous  state. 
Hydrogen  is  colouriess,  inodorous,  insipid, 
and  it  has  resisted  all  attempts  which  have 
been  made  to  condense  it  by  tlie  united  agency 
of  cold  and  prossm-e.  100  cubic  inches  weigh 
only  2.15  grains.  This  gas  extinguishes 
flame  by  itself;  but  when  it  raeots  with  a  sup- 
porter of  combustion,  as  oxygen,  it  burns 
readily,  and  with  a  continuous  but  feeble 
ffame,  and  much  heat.  Wlion  mixed  with 
oxygen,  a  taper  causes  immediate  and  loud 
explosion  attended  with  the  formation  of 
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water  by  the  combination  of  the  gases.  When 
mixed  with  oxygen  gas,  and  the  mixture  gra- 
dually burned  into  a  small  jet,  intense  heat  is 
generated.  When  a  very  small  jet  is  bm-ned, 
the  flickering  nature  of  the  flame  causes  mu- 
sical sounds  when  a  tube  of  glass  or  metal  or 
even  of  paper  is  held  over  it. 

Hydrogen  unites  with  all  other  elementary 
gaseous  bodies,  and  forms  with  them  com- 
pounds of  vast  importance  and  utility :  thus 
with  oxygen  it  forms  water;  with  nitrogen, 
ammonia ;  with  chlorine,  hydrochloric  or  mu- 
riatic acid ;  with  fluorine,  hydrojluoric  acid ; 
with  bromine,  hydrobromic  acid ;  with  carbon 
it  forms  the  fire-damp  of  coal  mines,  the 
liquid  wop/t^/ta,  and  the  sohd  caoutchouc,  accord- 
ing to  the  proportions  and  the  mode  of  com- 
bination. 

It  is  needless  to  expatiate  on  the  utility  of 
hydrogen  in  the  arts  and  manufactures,  since 
scarcely  any  process  goes  on  without  its  pre- 
sence and  immediate  action. 

HYDRO 'METEE.  The  principle  of  the 
hydrometer  is  this: — When  a  body  is  im- 
mersed in  a  fluid  it  loses  as  much  of  its 
weight  as  is  equal  to  the  weight  of  that  por 
tion  of  the  fluid  which  it  displaces.  Hence,  if 
the  same  body  be  immersed  successively  in 
two  different  fluids,  the  portions  of  weight 
which  it  will  thereby  lose  mil  be  directly  pro- 
portional to  the  specific  gravities  of  those 
fluids.  The  body  in  this  case  is  supposed  to 
be  specifically  heavier  than  the  fluid.  If  it  be 
lighter  it  will  float  upon  the  surface,  so  that 
its  tendency  to  descend,  or  its  weight,  will 
then  be  entirely  counteracted  by  the  fluid; 
from  which  it  appears  that,  when  a  body  floats 
upon  the  surface  of  a  fluid,  the  weight  of  the 
portion  of  fluid  displaced  is  equal  to  the  entire 
weight  of  the  body.  Now,  since  the  weight  of 
the  fluid  displaced  by  a  floating  body  is  con- 
stant (being  always  equal  to  the  weight  of  the 
body),  whatever  may  be  the  density  of  that 
fluid,  it  is  obvious  that  if  wo  can  determine 
how  much  of  the  body  is  immersed  we  may 
immediately  deduce  the  specific  gravity  of  the 
fluid ;  because,  when  the  weight  is  constant, 
the  specific  gravity  varies  inversely  as  the 
bulk. 

Upon  this  principle  is  constructed  the  well  • 
known  instrument  called  Sykes's  Hydrometer, 
which  is  now  employed  in  the  collection  of 
the  spirit  revenue  of  Great  Britain.  It  con- 
sists of  a  thin  brass  stem  about  six  inches  in 
length,  passing  through  and  soldered  to  a  hol- 
low ball  of  the  same  material,  and  about  one 
inch  and  a  half  in  diameter.  To  the  inferior 
extremity  of  the  stem,  from  which  the  hollow 
ball  is  about  one  inch  distant,  a  permanent 
near-shaped  weight  is  attached ;  so  that,  when 


the  instrument  is  placed  in  a  fluid,  the  other 
extremity  may  float  perpendicularly  to  the 
surface.  There  are  also  ten  weights  of  dif- 
ferent magnitudes,  nine  of  which  are  circular, 
and  one  in  the  form  of  a  parallelepiped.  By 
the  successive  application  of  these  weights  the 
instrument  may  be  sunk  so  as  to  obtain  the 
complete  range  of  specific  gravity,  from  that 
of  piu-e  alcohol  to  that  of  distilled  water. 

See  further  imder  Alcohometeb  and  Spe- 
cific Gravity. 

HYDEOSTATIC  BED.  [Aenott  Bed- 
stead.] 

HYDEOSTATICS.  The  laws  of  hydros- 
tatics and  hydrodynamics,  or  the  pressure  and 
motion  of  flnids,  belong  to  the  physical  sci- 
ences, and  not  to  the  object  of  the  present 
volume.  The  practical  apphcations  of  those 
laws  ai-e  noticed  under  Hydraulic  Machines 
and  other  headings. 

HYGEO'METEE.  This  is  an  instrument 
serving  to  determine  the  quantity  of  aqueous 
vapour  in  the  atmosphere  or  other  gas  under 
examination.  M.  De  Luc  employed  for  this 
purpose  a  thin  slip  of  whalebone,  the  con- 
tractions of  which  indicated  the  vai-iations  of 
moistm-e ;  and  De  Saussm'e  had  recourse  to  a 
human  hair,  by  means  of  which  he  con- 
structed a  far  more  delicate  instrument. 
Leslie's  hygrometer  consists  of  a  glass  tube, 
bent  so  as  to  form  two  equal  branches  parallel 
to  one  another,  and  each  terminating  a 
hollow  ball,  in  which  is  inti-oduced  sulphuric 
acid  colom-ed.  One  of  the  balls  is  covered 
with  cambric,  which  is  kept  constantly  moist 
by  water  from  a  neighbouring  vessel ;  and  the 
evaporation  of  the  water,  by  cooling  that  ball, 
allows  the  air  in  the  other,  by  its  superior 
elasticity,  to  depress  the  acid  in  the  tube  be- 
low. This  depression,  being  measured  by  a 
convenient  scale,  affords  an  indication  of  the 
relative  dryness  of  the  atmosphere. 

All  these  instiniments  have  however  beoii 
neai-ly  superseded  by  the  hygrometer  invenl.\l 
by  the  late  Professor  Daniell.  It  consists 
two  thin  glass  balls  one  inch  and  a  quarter  in 
diameter,  connected  by  a  glass  tube  about  7 
inches  in  length.  The  tube  is  bent  in  tw.-' 
places  at  right  angles,  so  as  to  form  tlnv  - 
ai-ms  of  unequal  length,  the  longest  of  wliic'" 
contains  a  small  thermometer,  whose  bulb  de- 
scends into  the  lower  of  the  two  glass  balls. 
This  ball,  after  being  filled  about  two-thirJs 
-ivith  rether,  is  placed  over  a  spirit-lamp  until 
the  vapour  of  the  ffither  has  expelled  the  con- 
tained air  through  a  capillaiy  tube  which  '-^ 
left  open  for  the  purpose,  and  afterwards  li  ' 
metically  sealed.  The  other  ball  is  thou 
covered  with  a  piece  of  muslin,  and  the  instru- 
ment thus  adjusted  is  placed  upon  a  stand, 
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3)  which  is  attached  a  small  thermometer,  in- 
icating  the  temperatm-e  of  the  external  air. 
V/hen  about  to  be  used,  a  small  jiortion  of 
;:ther  is  poured  upon  the  muslin,  which,  by 
ivaporating,  lowers  the  temperature  of  the 
:.lass  ball,  and  thereby  occasions  a  rapid  con- 
esnsation  of  the  sethereal  vapour  contained 
•idtliin  the  instrument.  The  condensation  of 
lae  vapour  within  the  tube  produces  a  conti- 
nuous evaporation  from  the  surface  of  the 
't  ther  in  the  lower  ball,  whereby  the  tempo - 
lature  of  the  included  fether  is  continually 
duced  untU  a  deposit  of  moisture  from  the 
uirrounding  atmosphere  is  observed  to  take 
iace  upon  the  exterior  of  the  glass.  At  this 
lastant  the  inner  thermometer,  which  always 


,  indicates  the  temperature  of  the  ccthcr,  is  ob- 
served, and  thus  the  dew  point,  or  that  at 
which  the  precipitation  of  atmospheric  mois- 
ture takes  place,  is  determined  with  consider- 
able accui'acy. 

As  an  illustration  of  the  facts  brought  out 
by  the  use  of  the  hygrometer,  we  may  state 
that  in  Great  Britain  the  mean  evaporation 
per  minute  from  each  square  inch  of  the 
surface  of  water,  one  inch  deep,  is  0.01155 
grains. 

HYPONITROUS  ACID.  This  liquid  at 
common  temperatures  is  green,  but  at  0°  it  is 
colourless ;  it  is  very  volatUe,  so  that  when  ex- 
posed to  the  air  it  is  rapidly  converted  into  an 
orange  vapoiu-. 
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1  ICE-HOUSE.  One  of  the  simplest  modes 
"  ■  preserving  ice  consists  in  enveloping  it  in 
;great  quantity  of  straw,  above  the  surface  of 
:e  ground,  in  such  a  position  that  moisture, 
hriich  is  even  more  injurious  than  heat,  may 
■fain  off  freely.  But  to  preserve  ice  in  larger 
;,iaiitity  and  for  a  longer  period,  and  to  obtain 

cool  temperature  for  meat  and  fish,  an  ice- 

nise  is  requisite. 

"Such  an  ice-house  maybe  simply  a  large 
lllar,  with  hoUow  or  double  walls,  floor,  roof, 
.  .d  doors,  and  fm-nished  with  a  trapped  drain 
.  allow  the  escape  of  such  water  as  may  be 
educed  by  a  pai-tial  thaw,  without  admitting 
i.>y  air.  Mr.  Loudon  gives  a  ground  plan  and 
•  otion  of  a  complete  ice-house  of  approved 
nstruction,  of  the  inverted  conical  shape, 
!h  an  arched  roof,  which  it  is  j)roposed  to 
"ver  ynVn  two  or  three  feet  of  earth,  or  more 
hot  chmates,  over  which  he  suggests  the 
opriety  of  training  ivy,  for  the  sake  of  ex- 
iding  solar  heat.    In  this  design  a  small 
mp  is  shown  communicating  mth  a  well  in 
;  drain  of  the  ice-house,  for  the  purpose  of 
•sing  the  thaw-water  for  drinking  or  other 
?.    Dr.  Ure,  in  his  '  Dictionary  of  Ai-ts,' 
OS  a  section  of  a  similar  structm-e,  but  with 
id  walls  and  a  conical  roof  of  timber,  whicli 
ly  be  simply  thatched,  or  covered  with  brick- 
rk  and  thatched,  and  which  should  have  a 
Iter  round  it  to  collect  and  conduct  to  a 
tance  all  rain  that  falls  upon  it,  that  the 
cumjacent  ground  may  be  kept  dry.  Many 
ler  forms  of  ice  house  have  been  jiroposed 
difl'orent  wi-iters. 

rCE  TRADE.  A  remarkable  traffic  has 
•ung  up  within  the  last  few  years;  viz., 


the  transport  of  ice  from  America  to  various 
parts  of  the  world.  In  the  East  Indies  the 
artificial  formation  of  ice  has  been  long 
cai'ried  on,  as  the  only  means  of  cooling  be- 
verages and  food.  The  ground  near  Hoogley, 
about  40  miles  from  Calcutta,  is  formed  into 
shallow  troughs;  into  these  troughs,  on  a 
layer  of  straw,  are  placed  pans  of  porous 
earthenwai-e.  Shortly  before  midnight  in  the 
■\vinter  months,  and  when  the  wind  happens  to 
be  blowing  from  the  north-west,  a  Uttle  water 
is  poured  into  each  vessel  or  pan ;  and  if  all 
the  cu-cumstances  are  favourable,  a  film  of 
ice  is  found  in  each  pan  on  the  following 
morning;  and  this  ice  is  collected  and  stored 
with  the  utmost  care.  The  selling  price  of 
this  ice  at  Calcutta  is  about  sixpence  per 
pound;  but  the  Calcutta  inhabitants  were 
sm-prised  by  the  arrival,  in  1833,  of  a  ship 
from  the  United  States,  laden  entirely  -with 
ice,  which  was  offered  for  sale  at  three-pence 
per  pound,  and  was  understood  to  yield  a 
good  profit  even  after  paying  all  the  expences 
of  a  long  voyage.  Since  then  the  price  has 
been  much  lowered;  and  ice  has  become  a 
regular  article  of  shipment  from  America. 

This  remarkable  trade  is  in  the  hands  of 
the  Wenham  Lake  Company.  Tlio  company 
purchased  a  lake  of  pure  water,  and  the  sur- 
rounding land,  at  Wenham,  about  18  miles 
from  Boston;  they  built  storehouses,  and 
formed  a  railway  from  Wenham  to  Boston. 
The  lalio  is  very  deep,  and  is  supplied  solely 
by  springs,  which  issue  from  its  bed.  During 
winter  the  ice  which  forms  on  it  is  very  thick-, 
clear,  and  compact.  When  the  ice  is  about 
a  foot  thick,  a  number  of  men,  horses,  and 
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machines  are  set  to  work.    The  surface  is 
first  swept  scrupulously  clean  ;  an  ice-planc  is 
drawn  over  it,  to  cut  away  a  layer  of  loose  or 
imperfect  ice;  an  ice-plough  is  drawn  over  it, 
to  cut  a  groove  across  the  lake ;  and  other 
machines  are  successively  employed,  until  the 
ice  is  removed  from  the  lake,  in  solid  blocks 
Aveighing  from  one  to  two  cwts.  each.  They 
take  two  acres  of  lake  sm-face  into  operation 
at  one  time;  this  will  yield,  at  the  average 
thickness,  about  two  thousand  tons  of  ice; 
and  forty  men,  assisted  by  twelve  horses,  will 
cut  and  stow  four  hundred  tons  of  this  in  a 
day.    The  company's  store-house,  near  the 
lake,  is  built  of  wood,  and  has  double  walls 
two  feet  apart:  the  intervening  space  being 
filled  with  saw-dust:  twenty  thousand  tons  of 
ice  can  be  stored  in  this  building  at  one  time. 
The  company  bring  the  ice  to  Boston  on 
their  own  railway,  and  thence  transmit  it  to 
various  parts  of  the  world.  Large  store-houses 
have  been  formed  in  many  parts  of  the  United 
States,  as  well  as  in  London  and  Liverpool. 

Whether  procured  from  Wenham,  or  from 
our  own  streams  and  ponds,  ice  may  be  con- 
veniently kept  in  portable  ice-houses  or  refrige- 
rators, which  are  now  much  used  in  England 
and  America.  This  consists  of  a  box  with 
two  hds,  and  with  perforated  shding  shelves  ; 
ice  is  placed  under  the  shelves,  meat  or 
other  provisions  is  laid  on  the  shelves,  and 
the  box  is  closed;  being  air-tight,  it  allows 
the  ice  to  cool  the  other  contents  of  the  box 
with  great  rapidity.  A  new  form  of  apparatus 
has  been  recently  patented  by  Mr.  Ling,  under 
the  name  of  ice-safe.  The  ice  is  placed  in  a 
distinct  chamber,  in  a  way  that  is  mtended  to 
economize  that  material.  The  smaller  size, 
for  families,  is  planned  so  as  to  cool  two 
gallons  of  water  at  a  time,  besides  meat, 
&c. 

ICELAND.  The  best  inhabited  spots  on 
this  lonely  island  are  near  the  fiords  or 
creeks,  where  estabhshments  are  kept  up  for 
the  sake  of  trade  and  shipping.  Corn  is  cul- 
tivated to  a  limited  extent.  Hay  is  the  great 
harvest  of  Iceland.  Those  who  live  on  the 
coast  attend  to  fishing,  which  is  very  produc- 
tive ;  and  those  a  little  further  inland  rear 
cattle.  The  common  food  of  the  people  is 
butter,  milk,  and  fish;  fresh  meat  and  rye 
bread  are  holiday  fare.  The  exports  consist 
of  cod  and  other  dried  fish,  whale  oil,  salted 
mutton,  eider-down  and  sulphur,  which  is 
abundant.  Turf  is  the  common  fuel  of  the 
inhabitants  ;  fossil  wood,  iron,  and  copper  are 
found.  In  the  northern  district  there  is  a 
kind  of  town  or  village,  called  Eyafiordur,  and 
a  factory  called  Husavik,  on  the  Skialfianda- 
fiord,  from  which  sulphur  irom  the  neigh- 


bouring mines  is  shipped.  Other  factories  ai-e 
scattered  about  the  cot^st,  especially  in  the 
west. 

ICELAND  MOSS.   This  lichen,  though  a 
native  of  the  higher  mountains  of  the  northern 
part  of  Britain,  is  procm-pd  mostly  from  Nor- 
way and  Iceland,  oh  the  lava  of  the  'west  coast 
of  which  latter  counti-y  it  abounds  and  attains 
a  large  size.   It  is  imported  through  Ham- 
burg.  When  diy  it  has  scarcely  any  odom-, 
and  the  taste  is  bitter  and  unpleasant.  The 
powder  or  flower  is  of  a  whitish  gray.  When 
the  bitter  principle  is  removed,  the  starchy 
matter  difiers  from  wheat-flom-  in  nutritive 
properties,  tl;ough  some  authorities  assert 
that  a  soup  prepared  with  it  is  twice  as  nutri- 
tious as  one  made  with  flom-.  Certain  it  is  that 
the  inhabitants  of  Norway,  Lapland,  and, 
above  aU,  of  Iceland,  use  it  extensively  as  an 
ahmentary  substance,  the  latter  regarding  it 
as  the  gift  of  '  a  bountiful  Providence,  which 
sends  them  bread  out  of  the  very  stones.' 
Dr.  Henderson  ("  Tour  in  Iceland ')  says  that 
a  porridge  made  of  this  hchen  flour  is  to  a 
foreigner  not  only  the  most  wholesome  but 
the  most  palatable  of  all  the  articles  of  Ice- 
landic diet.    It  is  submitted  to  no  other  preT 
paration  than  repeated  steepings  in  cold 
water,  drying,  and  powdering;  after  which  it 
is  either  made  into  cakes  or  boiled  in  milk. 
The  excellence  of  Iceland  Moss  depends  upon 
its  freshness  and  freedom  fi-om  accidental  im- 
pmities,  which  should  be  cai-efully  removed 
before  it  is  used. 

IDOCEASE,  is  the  name  of  a  gem  which 
is  sometimes  called  Pyramidal  Garnet.  The 
colour  exliibits  vaiious  shades  of  brown,  black, 
gray,  blue,  gi-een,  and  yellow. 

ILLE-ET-YILAINE.  The  soil  of  this 
department  of  France  is  made  to  produce  all 
kinds  of  breadstufls,  in  quantity  more  than 
enough  for  the  wants  of  the  population.  In 
the  rich  soils,  wheat  of  excellent  quality  is 
raised  ;  tobacco  is  grown  near  St.  Malo  ;  \y<?,. 
bai-ley,  oats,  buckwheat,  and  mixed  grain  are 
produced  in  the  middling  and  poorer  sods. 
The  cultivation  of  flax  and  hemp  for  the  ma- 
nufactures of  the  department  is  very  exteusive; 
the  flax  and  hemp  in  the  di-essed  state,  as  also 
the  seeds,  are  important  objects  of  commerce. 
The  apple  and  the  pear  are  extensively  cuUit 
vatcd  for  making  cider  and  perry,  the  chief 
drinks  of  the  population ;  the  cidei-  is  strong 
enough  to  keep  for  two  yeai-s,  and  is  considered 
the  best  made  in  France.  Excellent  buttef 
and  cheese  are  made.  The  forests  of  the  de- 
partment contain  fine  timber  :  the  prevailmg 
kinds  arc  oak  and  beech  ;  next  come  chestnut, 
poplar,  and  birch.  Several  iron  mines  are 
worked :  roofing  and  clay  slate,  white  quart? 
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I'for  the  glass  factories,  limestone,  and  granite 
aare  quarried :  lead  and  copper  ore  are  found. 

The  most  important  manufactiires  are  linen, 
ssailcloth  of  the  hest  quality,  Eussi^  duck,  can- 
vv^s,  and  slaoe  apd  morocco  le£),ther ;  felt  and 
>straw  hats,  sewing  thread,  thread  stockings, 
s'ship  cordage  and  ropes,  fishing  nets,  hooks 
aand  Imes,  pottery,  cottop  and  woollen  yai-n, 
rare  also  made.  There  are  besides,  several 
bleaching  establishments,  brandy  distilleries, 
pgaper  ^xjills,  icon  forges  and  smelting  furnaces, 
aand  flour-mills;  in  the  towns  on  the  coast 
jhipbuildi^ig  is  carried  on  to  some  extent. 
jSalt  is  pijide  in  some  of  the  marshes  on  the 
^iQast.  T]ie  commerce  is  composed  of  the 
jaidpfls  ai'ticles  r(amed,  and  of  groats,  chest- 
ixx^ts,  sfiit  pork,  hides,  oak  staves,  firewood,  &c. 

ILLINOIS.    A  few  comniercial  features  | 
relating  to  this  rapidly-advancing  state  will  be 
'.ound  under  United  States. 

ILLYBIA,  a  kuagdom  and  province  of  the 
liustrian  einpu-e,  is  slightly  noticed  in  resyect 
jd  its  produce  and  nianufactm-es,  under  Aus- 
"JiiA.    We  may  ^ere  state  in  addition  that 
'■-lie  raost  important  town  is  Xdria,  famous  for 
lis  quicksilver  piines.    It  is  situated  at  the 
ottom  of  a  narrow  valley  suiTounded  by  high 
aountains,  on  the  banks  of  the  httle  river 
'Ilia,  and  has  50,00  inhabitants,  who  subsist 
irtly  by  lace  making  and  straw  platting ;  but 
le  greater  part  are  employed  in  the  mines 
|uQd  in  the  quicksilver  works  and  cinnabar 
ctqries  in  the  neighbom-hood.  The  entrance 
the  mine  is  nearly  in  the  middle  of  the 
vn,  by  a  lai-ge  iron  gate,  which  opens  to  a 
rizontal  passage  leading  to  a  flight  of  757 
ps  cut  in  the  limestone  rock. 
IMPORTS   AND   EXPORTS.    Until  _ 
ne  comparatively  recent,  our  official  trade 
counts  were  not  furnished  in  such  a  manner 
to  allow  of  any  certain  deductions  being 
!'le  from  them  ;  but  the  monthly  and  yearly 
founts  of  the  Board  of  Trade  now  furnish 
i-y  complete  information  on  these  points, 
le  list  of  om'  imports  from  foreign  countries 
d  tl^e  colonies  comprises  almost  eveiy  arti- 
;  of  use  acd  of  luxury  wMch  cannot  be  pro- 
ibly  produced  mthin  the  kingdom;  while 
i;  r  exports  comprise  chiefly  mineral  produce, 
id  manufactured  goods  of  a  veiy  varied  de- 
'"iption. 

e  find  that  in  the  last  five  years,  the  value 
1  British  and  Irish  produce  and  manufac- 

■■::e3  exported  has  been  as  follows :  

'^ear.  Total  Exports. 

1846   f  57,780,870 

1847  '5.8,842,377 

1848   52,849,445 

1849   58,910,883 

i85Q   05,750,033 


Taldng  the  year  1848  as  an  example,  we  find 
that  the  largest  customers  for  our  manufac- 
tures were  the  foUo^ving  :  

United  States  ^2  9,564,909 

Germany   5,263,588 

East  Indies   5,077,247 

Holland   2,823,258 

Turkey   2,664,281 

Brazil   2,067,302 

British  America   1,990,593 

West  Indies    1.434,477 

The  Board  of  Trade  returns  respecting  Im- 
ports give  quantities  of  each  kind  of  commo- 
dity, rather  than  values;  and  it  is  therefore 
not  easy  to  present  an  abstract  of  them.  We 
will  however  talce  the  year  1850,  and  show 
what  were  the  most  notable  items,  both  of  ex- 
port and  import.    First  for  Export :  


Candles 
Coals  . 
Cotton  Goods 
Cotton  Lace . 
Cotton  Yai-n 
Earthenware 
Glass 
Linen  . 
Linen  Yam 


2,723,-531  lbs. 
3,347,607  tons. 
1,358,238,837  yai-ds. 
114,095,554  yards. 
.131,433,168  lbs. 
76,952,735  pieces. 
336,614  c^vts. 
122,397,457  yards. 
18,559,318  lbs. 
Metals  and  Machinery ( about)  10,000,000^ 
J^}      :       •       •       3,292,266  gaUons. 
t"^}!-     •       •       •     15,824,780  bushels, 
bilk  Manufactui-es  (about)  1,300,000/. 

^°^P    •       •       .         124,038  cwts. 
1°'^''    •       •       •         888,146  cwts. 
Wool  and  WooUens  (about)  ll,000,00O<. 
Among  the  items  of  Import,  the  foUowing 
were  the  most  considerable  :— 

Brimstone  .  .         664,630  cwts. 

Cofi-ee.  .  .  50,809,521  lbs. 

•  •  •       7,969,435  quarters. 

Corn-meal  .  .       3,873,908  c^vts. 

•       '       5,934,793  cwts. 
Cured  or  Salted  Meat 
Hemp 


Live  Stock  . 
Metals 
Rice 

Saltpetre 
Silks  (about) 
Spices  fabout) 
Spirits 
Sugar  . 
Tallow 
Tea  . 
Tobacco 
Wine  .  . 
Wool  . 


087,199  cwts. 
1,048,635  cwts'.' 
217,247  head: 
117,148  tons. 
785,692  cwts. 
529,012  cwts. 
6,000,000  lbs. 
13,000,000  lbs. 
7,763,279  gallons. 
1,250,441  cwts. 
1,241,781  cwts. 
50,513,003  lbs. 
35,427,335  lbs. 
0,207,573  gallons. 
74,326,778  lbs. 


INCLINED  PLANE.  In  mechanical  and 
mathematical  considerations  an  inclined ylam 
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is  a  plane  suiface  maldng  any  angle  with  the 
horizon.  A  body  placed  on  it  is  capable  of 
being  moved  upwards  along  it  with  more  faci- 
lity than  it  can  be  raised  in  a  vertical  direction. 
The  principle  on  which  it  constitutes  a  me- 
chanical power  was  first  introduced  by  Stevi- 
nus  in  the  sixteenth  century. 

Among  the  useful  rules  ascertained  on  this 
subject  are  the  following : — A  weight  placed 
upon  an  inclined  plane  is  propelled  down  the 
plane  by  such  a  fraction  of  the  whole  pressure 
of  the  weight  as  the  height  of  any  section  of 
the  plane  is  of  its  length.  The  velocity  ac- 
quired by  a  body  in  descending  from  the  top 
to  the  foot  of  a  plane,  whatever  be  its  inclina- 
tion, is  the  same  as  in  falUng  vertically  from 
the  top  to  a  horizontal  plane  passing  through 
the  foot. 

INCLOSURES.  The  amount  of  common 
land  (land  in  a  state  of  natm'e  or  waste)  in 
England  is  not  known,  but  it  is  conjectured 
that  it  may  be  about  8,000,000  of  acres ;  the 
total  area  of  England  and  Wales  being  sup- 
posed to  be  about  37,000,000  acres.  There 
is  another  class  called  commonahle  lands,  which 
is  commonable  or  open  to  all  the  parishioners 
daring  a  part  only  of  each  year.  As  common 
and  commonable  lands  produce  relatively  lit- 
tle on  account  of  insufficient  culture,  Inclosures 
of  land  have  now  been  going  on  for  many 
years.  It  is  stated  that  since  1800  about  2000 
inclosm-e  acts  have  passed ;  and  prior  to  that 
time  about  1600  or  1700.  These  inclosui-e 
acts  (mth  certain  exceptions)  ai'e  private  acts, 
and  the  expense  of  obtaining  them  and  the 
trouble  attendant  on  the  carrying  their  provi- 
sions into  effect  have  often  prevented  the  in- 
closure  of  commons.  In  1830  an  act  was 
passed  for  facilitating  the  inclosiu'e  of  open 
and  arable  fields  in  England  and  Wales.  In 
pm-suance  of  the  recommendation  of  a  Com- 
mittee of  the  House  of  Commons,  which  sat 
in  1844,  an  act  of  parliament  was  passed  in 
1845,  the  object  of  which  is  thus  stated  in  the 
preamble  : — '  To  facilitate  the  inclosuro  and 
improvement  of  commons  and  other  lands  now 
subject  to  the  rights  of  property  which  obstruct 
cultivation  and  the  productive  employment  of 
labour,  and  to  facilitate  such  exchanges  of 
lands,  and  such  divisions  of  lands  intermixed 
or  divided  into  inconvenient  parcels  as  may 
bo  beneficial  to  the  respective  owners.' 

Although  the  local  rights  of  parishioners 
are  somewhat  inteifered  mth  by  these  inclo- 
sures, there  can  be  little  doubt  that  the  gene- 
ral culture  of  the  land,  and  the  wealth  of  the 
community,  are  increased  thereby. 

INDIA.    [East  India  Company.] 

INDIA  RUBBER  MANUFACTURES. 
A  description  of  this  singular  substance,  and 


of  the  mode  in  which  it  is  obtained  in  the 
East,  will  be  found  under  Caoutchouc.  When 
the  gum  became  known  in  England,  its  elasti- 
city and  its  imperviousness  to  water  pointed 
it  out  as  a  valuable  material  for  manufactures ; 
and  it  has  gradually  come  into  very  extensive 
use. 

Before  Caoutchouc  can  be  practically  ap- 
pUed,  it  requires  to  be  brought  from  its  first 
crude  state  to  that  of  a  cake,  a  thread,  or  a 
liquid,  according  to  its  mode  of  appHcation. 
The  crude  substance  is  cut  into  shreds,washed, 
heated,  and  kneaded  by  rollers  until  it  assumes 
a  homogeneous  consistency ;  it  is  then  pressed 
into  moulds,  which  bring  it  to  the  form  of 
large  rectangulai*  masses.  From  these  masses 
sheets  are  cut  by  machinery  to  any  required 
thickness ;  and  from  these  sheets  threads  or 
any  of  the  other  countless  forms  of  the  mate- 
rial are  prepared.  By  the  use  of  petroleum, 
naphtha,  oil  of  tm-pentine,  or  a  few  other 
Hquids,  caoutchouc  may  be  dissolved ;  and  in 
that  dissolved  state  is  an  admirable  varnish 
for  rendering  porous  substances  water-proof. 

As  a  sohd  substance,  as  a  woven  material 
(with  or  without  any  fibrous  ingredient),  and 
as  a  vamish,  caoutchouc  is  now  applied  to 
countless  purposes,  in  dress,  in  machineiy, 
and  in  other  ways.  Every  reader  will  be  able 
to  verify  this  assertion. 

Mr.  Hancock,  who  has  probably  done  more 
than  any  other  person  to  vary  the  modes  in 
which  caoutchouc  may  be  employed  in  manu- 
factiu-es,  took  out  a  patent  in  1845  for  remov- 
ing three  inconveniences  wliich  are  often  pre- 
sented by  this  substance.  These  inconveniences 
are,  a  clammy  adhesiveness ;  a  tendency  to 
stiffen  and  harden  by  cold ;  and  a  tendency  to 
become  softened  or  even  decomposed  by  heat 
or  by  oU.  To  remove  the  clammy  adhesive- 
ness, Mr.  Hancock  brings  the  caoutchouc  to 
the  state  of  a  sheet  by  the  pressm'e  of  ii-ou 
rollers,  and  forces  into  this  sheet  twice  its 
weight  of  powdered  French  chalk,  or  siUcate 
of  magjiesia,  by  repeated  pressure.  Other 
processes  then  incorporate  the  two  substances 
completely;  and  the  compound  is  ready  to  be 
applied  to  varied  purposes.  For  some  pur- 
poses powdered  black  lead,  or  powdered  dry 
asphalte,  are  used  instead  of  the  silicate. 

To  enable  caoutchouc  to  resist  heat,  cold, 
air,  grease,  oil,  and  vai-ious  solvents,  is  the 
pui-port  of  Mr.  Hancock's  Vulcanized  India 
Rubber.  This  is  a  compound  of  caoutchouc 
and  sulphur.  The  sulphur  is  either  pounded 
and  pressed  into  the  sheets  of  caoutchouc  in 
the  same  manner  as  the  silicate  ;  or  the  sheets 
are  steeped  in  melted  sulphur  until  they  be- 
come thoroughly  impregnated  with  it.  The 
compound  is  then  made  into  a  paste,  or  a  so- 
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lulion,  or  tliin  sheets  or  threads,  or  any  of  the 
numerous  forms  in  which  it  is  employed.  The 
caoutchouc  loses  some  of  its  extent  of  elasti- 
city, but  acquires  more  perfect  elasticity,  the 
longer  it  remains  in  the  melted  sulphui* ;  that 
is,  it  becomes  less  easUy  stretched,  on  account 
of  its  increasing  toughness,  but  its  elasticity 
is  more  intense  so  far  as  it  goes.  Some  of 
the  Vulcanised  India  Rubber  now  used  is 
wonderfully  elastic. 

In  181G  Mr.  Pai'kes  patented  many  improve- 
ments in  the  caoutchouc  manufacture.  One 
of  these  is  a  new  kind  of  vulcanised  India 
rabber.  The  change  which  has  obtained  this 
name  is  produced,  according  to  this  patent,  by 
immersing  thin  sheets  of  caoutchouc  in  a  so- 
lution of  chloride  of  sulphur  or  bisulphuret 
of  carbon,  heating  them  to  a  temperature  of 
80  Fahr.,  boUing  them  in  a  caustic  ley,  and 
drj-ing.  Vulcanising  in  the  dry  way,  Mr. 
Parkes  effects  by  kneading  or  pressing  fine 
chloride  of  sulphur  into  the  substance  of  the 
soft  caoutchouc.  Another  part  of  the  patent 
relates  to  the  dyeing  of  caoutchouc.  The  fol- 
lowing are  the  ingi-edients  named,  for  forming 
the  various  dyemg  liquids  :— For  black  ;  sul- 
phate of  copper  and  caustic  ammonia.  For 
green ;  sulphate  of  copper,  muriate  of  ammo- 
nia, and  caustic  hme.  For  purple ;  sulphates 
of  copper  and  of  potash,  and  sulphate  of  in- 
digo. For  merely  colouring  the  sui-face, 
TOthout  dyeing  the  substance,  many  ingre- 
dients may  be  employed,  and  many  tints  pro- 
duced. 

It  would  can-y  us  beyond  our  Hmits  even  to 
name  the  various  patents  which  have  been 
brought  ^  out  for  india  rubber  manufactures, 
and  the  improvements  suggested  therein.  We 
may  however  briefly  glance  at  a  few. 

Mr.  Lorimer,  in  1848,  among  other  novelties 
patented  a  waterproofing  material,  made  of 
caoutchouc  combined  with  oxide  of  copper 
and  slaked  lime  acidulated  with  oxahc  acid. 
Another  patent  in  the  same  year  was  for  im- 
parting certain  qualities  to  caoutchouc  by  com- 
bining it  with  carbonate  of  magnesia.  Mr. 
Nickclls  in  1849  introduced  a  mode  of  com- 
bining sulphur  with  caoutchouc.  The  caout- 
chouc is  placed  in  what  is  called  a  masticating 
machine,  flowers  of  sulphur  are  added,  heat 
IS  applied,  and  a  roller  passes  to  and  fro  over 
these  substances,  until  they  are  kneaded  into 
a  uniform  mass.  Simpson  and  Foster's  pa- 
tent, in  the  same  year,  was  for  a  mode  of  dis- 
solving caoutchouc  by  the  use  of  bisulphuret 
•  of  carbon  combined  with  pentachloride  of  anti- 
'  niony.  Burke's  piitent,  about  the  same  time, 
'  'V^s  for  giving  permanent  elasticity  to  caout- 
j  chouc  by  the  application  of  antimony  and  car- 
bonate of  soda.    Newton's  patent,  in  1850,  is 
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for  combining  caoutchouc  with  gum  lac,  as  a 
means  of  removing  its  odoiu*. 

Notwithstanding  the  large  use  of  caoutchouc, 
it  must  be  admitted  that  Gutta  Percha  has 
lately  been  outstripping  it  in  pubHc  favour. 

INDIANA.    A  few  industrial  statistics  of 
this  State  will  be  found  under  United  States. 

INDIGO.  This  weU-known  and  beautiful 
blue  vegetable  colour  is  extensively  employed 
in  dyekig  and  calico  printing.  The  plants 
from  which  it  is  mostly  obtained  belong  to  the 
genus  indigo/era,  of  which  the  chief  species 
grow  in  India.  When  the  plant  is  in  full 
flower,  it  contains  most  colouiing  matter.  After 
being  cut,  it  is  put  into  vats,  and  covered  with 
water ;  fermentation  tal^es  place,  accompanied 
with  the  evolution  of  cai-bonic  acid  and  pro- 
bably other  gaseous  products,  and  the  yellow 
liquor  is  covered  with  a  froth  which  in  a  little 
time  becomes  of  a  violet  colour,  and  a  sub- 
stance is  dissolved  which  is  rendered  blue  by 
absorbing  the  oxygen  of  the  air,  and  being 
then  rendered  insoluble  it  is  precipitated;  and 
this,  when  collected  and  di'ied,  is  indigo. 

The  usual  appearance  of  indigo  as  it  occurs 
in  commerce  is  that  of  nearly  cubical  cakes  of 
an  intense  blue  colour  and  earthy  fracture. 
Indigo  seldom  contains  more  than  about  half 
its  weight  of  pure  colouring  matter,  and  fre- 
quently much  less. 

When  common  indigo  has  been  treated  with 
dilute  acids,  alkalis,  and  alcohol,  the  remainder 
is  indigoiin,  or  indigo,  nearly  in  a  state  of  pmity. 

The  quantity  of  indigo  imported  into  Great 
Britain  in  1850  was  70,482  cwts. 

INDRE.  This  department  of  France  pro- 
duces com  in  quantity  more  than  enough  for 
the  consumption  ;  buck-wheat,  hemp,  flax, 
chestnuts,  and  fruits  are  also  grown.  The 
a,nnual  produce  of  wine  is  six  to  seven  mil- 
lion gallons,  about  one-half  of  which  is  ex- 
ported. Sheep  are  a  source  of  great  profit  to 
the  farmers,  on  account  of  the  fineness  of 
their  wool  :  the  quahty  of  the  wool  of  the 
Champagne  district  especially  is  very  superior. 
Several  iron  mines  are  worked ;  marble,  mill- 
stone, limestone,  mica,  flint,  lithographic 
stones,  granite,  quartz,  spar,  marl,  potter's 
clay,  variegated  marbles,  &c.,  are  found.  The 
clotli  manufactures  of  Chateauroux  and  some 
other  places  are  important;  linen,  hosiery, 
scythes,  paper,  porcelain,  and  earthenware  are 
made.  There  are  also  numerous  establish- 
ments for  tfie  manufacture  of  woollen  yarn, 
leather,  beer,  parchment,  &c.  The  most  im- 
portant iron-works  are  those  of  Clavieres. 
The  commerce  of  the  department  is  composed 
of  the  various  agricultural  and  industrial  pro- 
ducts named. 
There  is  another  department,  called  Indrc- 
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el-Lo'ire,  one  of  the  most  important  products 
of  which  is  wine ;  of  wliich  14  or  15  million 
gallons  are  made  yearly;  next  come  hemp, 
■walnuts  for  making  oil,  plums,  beans,  legumi- 
nous plants,  liquorice,  anise,  and  coriander  ; 
citrons,  melons,  almonds,  apples,  pears,  truf- 
fles, (fee.  Bees  and  silkworms  are  carefully 
tended.  Iron  mines  are  worked  ;  stone,  espe- 
cially a  tufaceous  sandstone,  of  which  most  of 
the  houses  are  built,  is  quarried  out  of  the 
hilis  near  the  Loire,  and  excavations  thus 
formed  are  occupied  as  dwelling  places  by  the 
poorer  iniiabitants.  Millstone  grit,  mai-1,  pot- 
ter's clay,  and  brick-earth  are  found.  Copper 
ore  is  met  with,  but  no  mines  are  worked. 
The  chief  industrial  products  are  bar  iron, 
powder,  and  files  ;  woollen  cloth,  of  which  ma- 
nufacture Tours  is  the  centre ;  silk,  leather, 
paper,  and  pottery,  are  also  made,  but  the 
manufacture  of  these  articles  is  not  so  impor- 
tant as  formerly.  The  exports  consist  mostly 
of  agricultural  products,  the  imports  of  colo- 
nial produce,  glass,  cotton  stuifs,  fine  linen 
and  woollen  cloth,  furniture,  haberdashery,  &c. 

INFUSIONS  are  solutions  of  some  of  the 
principles  of  vegetables,  generally  iu  water, 
but  occasionally  in  other  vehicles.  When 
water  is  employed  it  may  either  be  hot  or  cold. 
It  is  customary  to  use  warm  water,  but  in 
many  instances  cold  is  preferable.  Sometimes 
alcohol  is  added,  after  straining,  to  assist  in 
keeping  the  infusion,  or  to  increase  its  powers. 
Hard  water  should,  if  possible,  be  avoided  in 
the  preparation  of  infusions. 

INK.  The  writing  ink  of  the  ancients  was 
essentially  ditferent  from  that  which  is  now 
employed.  Its  basis  was  finely  di\'ided  char- 
coal, mixed  with  some  mucilaginous  or  adhe- 
sive fluid  :  it  was  much  less  destructilile  than 
modern  writing  ink,  and  somewhat  nwre  re- 
sembled printer's  ink.  Writing  ink  is  now  a 
chemical  compound,  and  not  a  mere  mechan- 
ical mixture.  Its  basis  is  proto-gallate  and 
proto-tannate  of  iron,  which  by  oxidisement 
become  per-gallate  and  per-tannate  ;  and  it  is 
owing  to  the  oxygen  of  the  air  effecting  this 
change  gradually  that  recent  writing  is  of  a 
comparatively  light  colour,  and  that  it  subse- 
quently becomes  black.  Many  processes  have 
been  given  for  preparing  writing  ink.  The 
common  ingredients  are  galls  and  sulphate  of 
iron;  in  fact,  while  in-inters'  ink  may  be  con- 
sidered as  a  black  paint,  writing  ink  may  be 
regarded  as  a  black  dye.  Tlie  following, 
which  is  recommended  by  Mr.  Brande,  gives, 
lie  says,  an  excellent  ink,  and  it  possesses  the 
merit  of  greater  simplicity  tlian  most  others  : 

 Aleppo  galls,  bruised,  0  ounces  ;  sulphate 

of  iron,  4  ounces  ;  gum  arabic,  4  ounces ;  wa- 
ter, (i  pints.   J3oil  the  galls  in  the  water,  then 


add  the  other  ingredients,  and  keep  the  whole 
in  a  well-stopped  bottle,  occasionally  shaking 
it.  In  two  months  strain  and  pour  off 
the  ink  into  glass  bottles,  to  be  well  corked. 
To  prevent  mould,  add  one  grain  of  corrosive 
sublimate,  or  three  di'ops  of  creosote,  to  each 
pint  of  ink.  Modern  -wTifing  ink,  unhke  the 
ancient,  is  readily  destroyed  by  chlorine,  acids, 
and  alkahs.  Red,  blue,  and  other  coloured 
inks  have  neaiiy  the  same  chemical  properties 
as  black  ink,  and  depend  for  their  colour  on 
the  kind  of  ingredients  employed.  A  Maijic 
Sand  has  been  recently  introduced,  to  '\mte 
without  ink,'  aud  to  avoid  spUling  and  spot- 
ting. The  magic  consists  probably  in  sand 
being  saturated  with  ink. 

Indian  Ink. — The  cakes  of  tliis  ink  ai-e 
made  of  lamp-black  and  size,  or  animal  glue, 
with  the  addition  of  perfumes  or  other  sub- 
stances not  essential  to  its  quality  as  an  ink. 
It  is  used  in  China  with  a  brush,  both  for  wil- 
ting and  for  painting  upon  paper  of  Chinese 
manuf.-.clure.  It  is  used  in  Em-opefor  designs 
in  black  and  white,  in  which  it  possesses  the 
advantage  of  affording  various  depths  of  shade, 
according  to  the  degree  of  dilution  with  water. 

Printers'  Ink  is  of  two  kinds  :  for  letter- 
press printing  and  for  copper  plate  printing. 
Printers'  ink  is  prepai-ed  by  boUiug  hnseed 
or  nut  oil  in  an  iron  pot ;  aud,  if  it  does  not 
take  fire  of  itself,  it  is  Idndled,  and  suffered  to 
burn  for  about  half  an  hour ;  the  flame  is  then 
extinguished  by  closely  covering  the  vessel, 
and  the  oil  is  by  this  operation  found  to  have 
acquired  the  necessary  drj-ing  quality,  after 
being  again  boiled.  It  is  then  mixed  mth  a 
proper  quantity  of  lamp-black,  when  black  ink 
is  requu-ed  ;  if  red  ink  be  required,  the  colour- 
ing matter  employed  is  vermilUon  for  finer 
works.  Copper-plate  printers'  ink  is  made  with 
oil  which  is  less  boiled,  and  the  charcoal  used 
is  Frankfort  blaclc,  made  from  vine  twigs. 

Marking  Ink  is  employed  for  mai-king  linen : 
it  is  a  solution  of  niu-ate  of  silver,  written  witli 
a  pen  iipon  the  fabiic  to  be  marked  after  it  has 
been  moistened  with  an  alkaline  solution,  as 
potash  or  soda.  By  this  process  oxide  of  sil- 
ver is  precipitated  upon  and  combines  wiih 
the  cloth  so  tts  to  be  scarcely  removeable  by 
any  reagent  which  does  not  also  destroy  its 
texture.  There  are  other  chemical  prepara- 
tions used  for  this  purpose. 

Si/mpallmlic  Inks  are  such  as  are  invisible 
until  heat  is  applied,  and  then,  by  the  chemi- 
cal change  induced,  Ibo  writing  becomes  visi- 
ble.  The-  most  remarkable  of  these  is  that 
prepared  from  cobalt,  called  Hellot's  Sympa- 
thetic Ink",  which  is  a  chlonde  of  the  metal. 
When  the  \mtten  paper  is  held  to  the  fire  so  as 
to  evaporate  the  waUn-,the  letters  become  green. 
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INTA'GLTO.   This  name  is  given  to  small 
works  of  the  gem  class,  in  which  the  design  is 
indented  or  engraved,  to  distinguish  tliem  from 
tliose  in  which  the  subject  or  device  is  raised, 
called  Cameos.  The  Greeks  canied  this  branch 
of  the  fine  arts  to  tlie  same  perfection  which 
then-  genius  and  feeling  for  the  beautiful  ena- 
bled them  to  reach  in  aU  others  to  which  they 
devoted  their  attention ;  but  we  do  not  trace 
its  existence  among  them  to  a  very  remote 
date.    We  have  no  information  respecting  the 
process  by  which  the  ancient  intagliatori  (or 
sculptores)  executed  works  which  are  now 
justly  referred  to  as  the  best  examples  of  the 
ai-t.    The  modern  jDractice  of  cutting  stones 
in  intaglio  is  by  an  apparatus  similar  in  prin- 
ciple to  the  turning  lathe,  whicli  gives  the  cut- 
ting tool,  placed  liori^iontally,  a  quick  rotatory 
motion,  and,  the  stone  on  which  the  design  is 
to  he  engraved  being  brought  in  contact  with 
it,  the  surface  is  ground  away  or  indented,  till 
the  effect  required  is  produced.  Instruments 
of  vaiious  sizes  ai-e  used,  which  can  easily  be 
removed  and  replaced,  and  it  is  usual,  during 
the  process  of  engraving,  to  supply  the  points 
of  the  tools  with  diamond  dust  mixed  with  a 
little  sweet  oil.    As  the  work  proceeds,  proofs 
ai-e  occasionally  taken  in  wax. 

Die-Sinkinff  or  the  engraving  of  dies  is  an 
important  branch  of  the  art  of  intaglio,  and 
requires  great  care  and  skill  for  its  perfection. 
The  die  is  made  of  finely  prepai-ed  and  tem- 
pered steel.  When  the  first  intaglio,  or  original 
die,  is  executed,  it  forms  a  malrix  (or  mould), 
into  which  a  conically  formed  block  of  softer 
steel  is  compressed,  the  matrix  first  undergoing 
a  process  by  which  it  is  haixlened.  An  impres"^ 
sion  taken  in  this  way  is  called  a  puncheon. 
When  this  is  completed  ( and  frequent  anneal- 
mg  and  restriking  are  necessai^  before  it  is 
perfected),  the  engraver  retouches  the  work, 
now  in  relief,  and  gives  it  all  the  delicacy  of 
the  original  model;  the  metal  is  then  liar- 
dened,  and,  by  pressing  this  puncheon  into 
other  steel  which  is  soft  (by  almost  a  repeti- 
tion indeed  of  the  before-mentioned  process), 
it  serves  for  the  purpose  of  making  the  dies 
for  coining. 

INVJCNTIONS.  A  few  words  on  the  present 
state  of  the  law  respecting  patents  (or  what 
may  be  termed  copyright)  for  mechanical  in- 
ventions, will  bo  found  under  Patent  Laws 

INVEENESSHIRE.  By  far  the  greater 
part  of  the  surface  of  this  Scotch  countv  is 
covered  with  heath  ;  but  a  good  deal  of  tlie 
lieathy  ground  is  arable,  and  a  considerable 
extent  of  it  has  been  brought  into  cultivation 
ounng  the  present  century.  Limestone  is 
»ound  in  several  districts,  and  in  some  districts 
approaclics  to  the  nature  of  marble.  Sandstone 


is  also  frequently  met  with.    Some  veins  of 
lead  and  silver  have  been  discovered,  and  also 
iron  ore  in  small  quantities.    The  soil  is  for 
the  most  part  light  and  sandj^,  with  a  subsoil 
of  gravel  or  clay :  but  in  tlie  neighbourhood  of 
the  town  of  Inverness  it  is  enriched  by  a  fine 
loam  deposited  by  the  waters  which  fall  into 
the  adjoining  firth.    Formerly  there  were  a 
great  number  of  small  arable  farms  only  a  few 
acres  in  extent;  but  these  have  much  de- 
creased since  the  introduction  of  sheep-fai-m- 
ing.    The  attention  of  the  farmers  is  cliieliy 
directed  to  the  rearing  of  sheep  and  cattle. 
The  fir  woods  in  Glenmore  and  those  of  Strath- 
spey in  the  adjoining  county  of  Elgin  are  sup- 
posed to  be  more  extensive  than  all  the  otlier 
natural  woods  in  Scotland  together.  Glen 
Morrison,  which  opens  into  Glenmore,  also 
contains  much  fine  timber.  Those  which  grow 
naturally  ai-e  the  oak,  fir,  birch,  ash,  mountain 
ash,  holly,  elm,  hazel  and  the  Scotch  poplar. 
Those  which  are  planted  are  the  larch,  spruce 
fir,  silver  fir,  beech,  plane,  and  fruit-trees.  For- 
merly a  good  deal  of  hemp,  worsted,  and  linen 
yai-n  was  made  in  this  county ;  but  this  has 
greatly  declined  since  the  establishment  of 
the  large  manufactories  of  the  south. 

The  only  important  town  in  the  county,  In- 
verness, is  noticeable  rather  in  a  picturesque 
than  an  industrial  point  of  view ;  there  is  a 
small  import  of  hemp,  timber,  and  tar,  and  an 
export  of  oats. 

IODINE.  This  remarkable  non-metallic 
elementary  body  was  discovered  by  M.  Cour- 
tois  in  1812.  Iodine  exists  in  the  water  of 
the  ocean  and  mineral  spiings,  and  in  mai-ine 
molluscous  animals  and  sea-weeds  ;  but  it  is 
principally  obtained  from  kelp,  or  sea-weed 
which  has  been  burnt  for  the  purpose  of  ob- 
taining alkali.  It  is  a  soft  opaque  solid,  of  a 
blueish  black  colour  and  m.etallic  lustre.  When 
moderately  heated,  it  rises  in  vapour  of  a  vio- 
let colour,  and  hence  its  name  fi'om  the  Greek 
word  for  violet.  On  coohng,  it  again  crystal- 
lises unchanged,  nor  is  it  decomposed  or 
altered  by  being  subjected  to  very  high  tem- 
peratures ;  and  it  has  resisted  all  attempts  to 
decompose  it. 

Iodine  has  a  strong  disagreeable  odour  and 
taste  ;  it  stains  the  skin  of  a  brownish  coloiu', 
but  not  permanently.  It  is  readily  dissolved 
by  alcohol,  but  scarcely  at  all  by  water.  It  is 
very  poisonous.  Its  clmracteristic  property  is 
that  of  giving  an  intense  blue  colour  when 
added  to  a  solution  of  starch.  It  unites  with 
metals  to  form  compounds,  which  are  termed 
lodules;  and,  like  chlorine  and  bromine,  it 
forms  acids  both  witli  hydrogen  and  oxygen. 

Iodine,  though  only  obtained  in  an  isolated 
state  of  late  years,  has  been  long  employed  as 
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the  efficient  principle  of  other  preparations 
and  tliorapeutic  agents,  narael}',  burnt  sponge 
and  certain  mineral  waters.  It  is  only  since 
it  has  been  procured  as  a  distinct  principle 
that  its  action  has  been  ascertained  with  pre- 
cision. In  the  present  day  it  is  administered 
rather  in  some  artificial  compound  than  as 
pure  iodine,  owing  to  its  very  sparing  solubi- 
lity in  water.  Its  value  in  medicine  is  very 
great.  In  photographic  processes  and  in  other 
processes  connected  with  the  arts,  iodine  is 
also  very  useful. 

At  the  Dublin  Exhibition  of  manufactures 
in  1850,  the  Messrs.  Bullock,  manufacturing 
chemists  of  Galway,  exhibited  specimens  of 
Irish  iodine.  It  appears  that  iodine  is  found 
in  large  quantities  in  the  sea-weed  which 
covers  the  rocks  for  miles  round  the  west  coast 
of  Ireland  ;  it  has  been  hitherto  collected  by 
the  peasfttns  for  manure ;  but  Messrs.  Bullock 
have  found  that  it  wiU  yield  iodine  in  sufficient 
quantity  to  payfor  the  extraction.  This  affiards 
one  among  many  exemplars  of  the  advancing 
spirit  of  manufactures  in  Ireland. 

IONIAN  ISLANDS.  Tliis  name  is  given 
to  the  islands  of  Corfu,  Oephalonia,  Zante, 
Santa-Maura,  Theaki,  Paxo,  Cerigo,  and  some 
small  islets,  all  situated  in  the  Ionian  Sea,  off 
the  west  coast  of  Albania  and  the  coast  of 
Greece.  Oil,  wine,  corn,  cotton,  the  small 
species  of  grape  called  currants,  and  other 
fruits,  and  flax,  are  the  chief  productions  ;  the 
olive  is  extensively  cultivated  in  all  the  islands ; 
the  currant  is  grown  in  the  greatest  perfection 
in  Cephalonia  and  Zante,  but  of  late  years 
the  cultivation  of  this  fruit  is  diminishing  in 
the  islands  and  increasing  on  the  main  land 
of  Greece.  Earthenware,  salt,  soap,  and  some 
coarse  woven  goods,  are  the  principal  indus- 
trial products  ;  ship-building  and  the  fisheries 
give  employment  to  a  considerable  number  of 
hands.  The  coasting  trade  is  important.  The 
imports,  consisting  of  sugar,  coffee,  and  di-ugs, 
raw  and  manufactured  cotton  and  silk ;  wool 
and  woollen  cloth,  glass,  liardware,  staves  and 
hoops  ;  iron,  timber,  wheat,  Indian  corn,  rice, 
cheese,  flour,  fish,  cattle,  sheep,  tobacco,  &c., 
average  in  value  about  030,000/.  a  year.  The 
import  and  export  is  almost  entirely  earned 
on  in  British  ships. 

The  British  produce  and  manufactures 
imported  into  the  Ionian  Islands  in  1840 
amounted  in  value  tolOG.ROS/.;  those  from  other 
counti-ies  amounted  to  three  or  four  times  this 
value,  but  mostly  in  British  shipping. 

Of  these  several  islands  Cephalonia  depends 
chiefly  on  its  culture  of  currants,  of  which 
there  arc  about  0000  acres  planted.  Gorfit 
produces  oil,  wine, cotton, fruit, flax,  and  corn; 
oil  is  the  chief  produce,  the  annual  produce 


being  about  200,000  barrels.  Cerigo  and  all 
the  other  islands  produce  nearly  the  same 
crops,  varying  a  little  in  richness. 

IOWA.  This  member  of  the  United  States 
confederacy,  which  attained  to  that  honour 
only  so  late  as  1840,  is  too  young  a  state  to 
present  us  yet  with  any  marked  industrial 
developments. 

IPECACUANHA.  This  emetic  substance 
is  the  root  of  several  plants  growing  in  South 
America.  All  the  kinds  have  neaiiy  the  same 
ingredients,  but  differ  in  the  amount  of  the 
active  principle  wliich  they  respectively  con- 
tain, termed  e7ncta.  The  best  is  the  anuulated, 
yielded  by  the  Cephaelis  Ipecacuanha,  a  small 
shrubby  plant,  native  of  Brazil  and  of  New 
Granada.  Of  this  sort  there  ai-e  three  varie- 
ties, namely,  the  brown,  red,  and  gray,  or 
gray-white,  called  also  greater  annulated  ipe  • 
cacuau.  As  this  is  the  only  sort  sent  fi-om 
Rio  Janeu'o,  it  is  sometimes  called  Brazihan 
or  Lisbon  ipecacuanha.  It  is  sent  in  bales  and 
barrels. 

IRELAND.  Tliis  beautiful  and  natm-ally 
rich  portion  of  om-  Empire  contains  six  coal 
districts :  the  Leinster,  or  Castlecomer  disti-ict; 
the  Slieve  Arda,  or  Tipperary  district;  the 
Munster  district;  the  Lough  Allen  district, 
round  the  source  of  the  Shannon ;  and  the 
Monaghan  and  Tyrone  districts  ;  there  is  also 
a  coal  district  of  Small  extent  in  Antiim.  The 
coal  raised  in  the  southern  districts  is  anthra- 
cite, or  blind-coal ;  that  raised  in  the  districts 
north  of  Dublin  is  bituminous.  In  addition 
to  these  the  central  district  of  L-eland  contains 
upwards  of  one  milhon  acres  of  bog,  conipre- 
hended  for  the  most  pai't  within  that  portion 
which  would  be  embraced  by  Imes  drawn  from 
Wicklow  to  Galway,  and  from  Howth-head  to 
Sligo.  In  respect  to  lakes  and  rivers,  it  has 
been  estimated  that  the  water  power  afforded 
by  the  different  rivers  and  natural  dams  of 
Ireland  is  greater  than  in  any  equal  extent  of 
accessible  country  in  Europe  :  this  is  a  very 
important  feature  in  connection  with  the  futiu-e 
industrial  progress  of  Ireland. 

Of  the  20  millions  of  acres  of  land  in  Ire- 
land, it  has  been  estimated  that  5\  are  oi-able 
and  gai-den  groimd ;  Of  meadows,  pastures, 
and  marshes;  5  improveable  wastes;  and  the 
rest  unimproveable  wastes.  In  1841  there 
wore  about  350,000  acres  of  plantations  in 
Ireland.  In  1847,  about  one-fom-th  of  the 
wliole  area  of  Ireland  was  under  crop,  com- 
].rising  about  5,000,000  acres  ;  of  which  two- 
thirds  were  under  corn-crops,  and  one-thn-d 
under  crops  of  beans,  potatoes,  turnips,  clover, 
flax.  .tc.  The  corn  produce  in  tliat  year  was 
about  10,000,000  quarters  ;  comprising  wheat, 
oat<»,  barley,  bare,  and  rye;  and  giving  about 


IOCS 


IRELAND. 


IRON  AND  ITS  ORES.  1060 


5  quai'ters  average  per  acre.  The  Irish  fish- 
eries ai-e  caii-ied  on  upon  a  considerable  scale, 
under  the  management  of  the  Board  of  Works. 
The  whole  coast  of  Ireland  has  been  divided 
by  the  commissioners  into  28  fishery  districts, 
in  which  are  registered  about  20,000  vessels 
and  boats,  and  about  100,000  fishermen  and 
boys. 

Among  the  manufactures  of  Ireland,  that  of 
linen  takes  the  lead ;  it  gives  a  flomishing 
character  to  the  district  around  Belfast  and 
Coleraine.  Cotton  spinning  and  weaving,  and 
calico  bleaching  and  printing,  also  occupy 
many  hands.  The  woollen  and  silk  manufac- 
tures, once  carried  on  to  a  respectable  extent, 
have  greatly  decUned  within  the  last  few  years. 
In  grinding,  maltmg,  brewing,  and  distiUing, 
a  considerable  trade  is  earned  on.  The  malt 
made  in  Ireland  in  1850  was  1,682,102  bushels. 
The  quantity  of  spuits  charged  ^vith  duty  in 
Ireland  in  the  same  year  was  7,408,086  gallons. 
There  are  numerous  paper-mills,  glass-works, 
and  tobacco  manufactories. 

The  inland  ti-affic  is  kept  up  by  tolerably 
good  roads,  rivers,  canals,  and  railways.  The 
chief  canals  ai-e  the  Grand  Canal,  Royal  Canal, 
Shannon  Navigation,  Limerick  Navigation, 
Lagan  Navigation,  Newry  Navigation,  Tyrone 
Navigation,  Boyne  Navigation,  Slaney  Naviga- 
tion, Barrow  Navigation,  and  Ulster  Canal, 
giving  about  620  miles  of  available  navigation. 
Railways  will  very  shortly  cross  the  island 
from  east  to  west  and  from  north  to  south. 
The  external  traffic  is  greatly  aided  by  steam 
power ;  steam  vessels  of  large  size  run  from 
London,  Plj-mouth,  Bristol,  Holyhead,  Liver- 
pool, Fleetwood,  Greenock,  and  Glasgow,  to 
Cork,  Waterford,  Wexford,  DubUn,  Belfast, 
Londondeny,  and  other  Irish  ports. 

Every  one  at  all  interested  in  the  welfare  of 
Ireland  is  anxious  to  see  her  great  industrial 
capabilities  developed.  That  her  manufac- 
turers can  produce  manifold  and  excellent 
specimens  of  skill  was  sufficiently  shewn  at 
the  Dublin  Exhibition  of  Manufactures  in 
1850,  noticed  in  our  '  Intruduclion:  That  Ire- 
land is  not  insufficiently  supplied  with  mineral 
wealth  is  exemplified  in  the  black  and  white 
marbles  of  Galway,  the  slates  of  various  dis- 
tricts, the  coal  of  her  various  beds,  and  the 
peat  which — though  now  an  incumbrance  and 
an  eyesore— may  yet  become  a  mine  of  re- 
sources. That  the  Ulster  cultivators  and  manu- 
facturers are  not  blind  to  improvements  is 
shewn  by  the  eagerness  with  which  the  inves- 
tigations concerning  flax  are  now  being  re- 
garded. That  the  merchants  of  Ireland  are 
ahve  to  the  energy  of  commercial  enterprise, 
let  Cork  and  Lunerick,  Waterford  and  Dublin, 
Belfast  and  Deny,  bear  witness.  The  castings 


for  an  iron  bridge  for  the  South  Wales  Rail- 
way have  just  been  made  at  Dublin— a  feature 
which  has  excited  well -merited  attention. 
When  we  find  that  19  Irish  counties  contain 
iron,  17  copper,  18  lead,  and  16  coal,  we  can- 
not but  hope  that  a  brighter  future  is  in  store 
for  that  country. 

At  the  forthcoming  Industrial  Exhibition, 
Ireland  wiU  occupy  about  10,000  square  feet 
of  floor  and  counter,  and  14,000  of  waU  space. 
In  the  section  relating  to  manufactures  there 
are  more  exhibitors  than  in  the  other  three 
combined.  From  Cork  the  contributions  will 
comprise  marble,  pottery  clay,  fine  sand  and 
silex  for  glassmaking,  wool,  leather,  friezes, 
blankets,  ginghams,  models  of  inventions  in 
machinery,  and  cabinet  work.  From  Clonmel 
— cutlery,  ivory  turning,  crochet  and  other 
work ;  wooUens,  models  of  agricultural  imple- 
ments. From  Tipperary — coal,  copper  ore,  &c. 
From  ICnkenny— the  marbles  for  which  it  is 
so  celebrated,  Kellymont  flags,  anthracite  coal, 
hunting  breeches,  and  friezes,  and  specimens 
of  the  leather  used  in  making  them  ;  together 
with  an  interesting  cabinet  of  the  materials 
used  in  the  manufactm-e  of  ai-tificial  flies  for 
angling,  flies  and  fishing  tackle.  From  Wex- 
ford—porphyry,  sand  for  glass,  clay,  the  her- 
ring nets  made  by  the  fishermen  of  that  loca- 
lity, models  of  machinery,  architectural  mo- 
dels, and  philosophical  instruments.  From 
Limerick— the  beautiful  Limerick  lace,  gloves, 
brushes,  cutlery,  army  clothing, fishing  tackle, 
worsted  work,  leather,  and  tobacco;  in  raw 
materials,  alumina,  silex,  pottery  clay,  fire-clay 
slates,  flagstones,  builduig  stone,  marbles, 
copper  and  iron  ore  ;  in  fancy  woods,  bog  oak, 
bog  yew,  and  arbutus;  and  in  the  mechanical 
section,  models  of  machinery  and  inventions  ; 
and  from  Mountmellick,  the  bits  and  stirrups 
for  which  it  is  famous.  These  are  from  tlie 
south  and  west  of  Ireland ;  the  north  and 
east  will  contribute  yet  more  largely. 

IRl'DIUM.  This  rare  metal  is  found  com- 
bined witli  platinum  in  the  ores  of  the  latter 
metal,  from  which  it  may  be  separated  by  a 
complex  chemical  process.  A  few  minute 
grains  of  native  iridium  have  been  found, 
but  it  is  rarely  so  met  with.  Iridium  is  brittle, 
and  when  carefully  polished  has  the  appear- 
ance of  platinum.  When  heated  to  redness 
m  the  air,  if  in  a  state  of  fine  division  ( wliich 
IS  obtmncd  by  precipitation),  it  is  oxidised,  but 
not  if  m  mass.  Iridium  is  with  difficulty  acted 
upon  by  acids.  It  combines  chemically  with 
many  simpler  substances  ;  but  its  usefulness 
has  not  yet  become  very  great. 
_  IRON  AND  ITS  ORES.  Of  nil  the  metals 
iron  is  the  most  widely  diflused,  tlie  most 
abundant,  and  the  most  useful.   It  ia  found 
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not  only  intermixed  ynth  soils,  and  contained 
in  rocks  and  minerals,  but  it  is  even  met  with 
in  some  animal  and  vegetable  bodies,  and  also 
in  mineral  waters.  It  occui's  rarely  in  natui'e 
in  the  metallic  state,  for  almost  the  whole  of 
it  that  has  been  found  occiirs  as  meteoric  iron 
containing  nickel,  or  in  meteoric  stones.  It  is 
mostly  found  either  combined  with  oxygen, 
oxygen  and  carbonic  acid,  or  sulphur.  The 
best  iron  ores  are  oxides,  which  occur  in  pri- 
mitive countries,  where  they  generally  form 
very  large  beds  ;  such  ai-e  those  of  Sweden  : 
but  the  greater  part  of  the  iron  ore  of  Britain 
is  an  impure  carbonate. 

When  separated  from  its  ores,  the  colour  of 
iron  is  grayish  white  mth  a  tint  of  blue.  It  is 
extremely  ductile,  so  that  it  maybe  drawn  into 
wire  finer  than  the  human  hair,  but  it  cannot 
be  beaten  into  very  thin  leaves.  It  is  of  all 
metals  the  most  tenacious,  for  a  wire  -j^th  of 
an  inch  in  diameter  is  capable  of  supporting  a 
weight  of  about  550  lbs.  It  is  susceptible  of 
a  high  polish.  It  is  combustible  when  minutely 
divided,  as  in  the  state  of  fihngs.  It  is  very 
hard  at  common  temperatures,  and  this  pro- 
perty may  be  increased  by  its  being  heated 
and  then  suddenly  cooled;  it  then  however 
becomes  brittle.  It  requires  a  most  intense 
lieat  to  melt  it ;  but  when  heated  to  redness 
it  becomes  soft  and  phable,  and  possesses  the 
valuable  property  of  welding,  that  is,  two  pieces 
of  red-hot  iron  may  be  made  to  unite  by  ham- 
mering. Its  textm-e  is  fibrous.  Its  specific 
gravity  is  about  7.77  ;  but  tliis  varies  in  some 
degree  according  to  the  extent  to  which  it  has 
been  dra^vn,  rolled,  or  hammered,  and  it  is 
increased  by  fusion.  Iron,  or  rather  steel,  is 
capable  of  being  rendered  permanently  mag- 
netic. Iron  has  great  aflkiity  for  oxygen  and 
sulphur,  and  some  other  elementary  bodies, 
and  combines  mth  them  in  various  propor- 
tions. 

The  chief  ores  of  iron  are  the  follo^ving : — 
Oxydulous  or  Magnetic  ;  Specular  or  Mica- 
ceous ;  Goethile  ;  Iron  Froth  ;  Red  Hematite  ; 
Brown  Hematite  ;  Carbonate  of  Iron,  or  Spa- 
Ihose  Iron  Ore ;  and  Clay  Iron  Stone.  The 
last  named  is  the  most  abundant  in  this 
country. 

Of  the  valuable  chemical  substances  in 
which  iron  forms  an  ingredient,  it  is  difficult 
to  give  even  a  list :  so  numerous  and  varied 
are  they.  Steel  and  blade  lead  consist  of  iron 
and  carbon;  green  vitriol  is  sulphate  of  iron. 
The  presence  of  phosphorus  in  iron  is  said 
to  give  it  what  iron  manufacturers  call  the 
cold  short  quality.  The  acetate  of  iron  is  much 
used  in  calico  printing. 

The  Alloys  of  Iron  are  much  less  useful 
than  might  be  expected  from  the  extreme 


utility  of  the  metal  itself.  Potassium  and  iron, 
and  sodium  and  iron,  combine  when  heat  is 
appUed  to  them  :  the  alloys  are  more  fusible 
than  pm-e  u'on,  especially  when  in  contact  with 
the  air ;  and  they  are  decomposed  by  air  and 
water.  Silicium  and  iron  form  an  alloy  which 
is  ductile  or  brittle  according  to  the  quantity 
of  charcoal  which  it  contains.  Amenic  and 
iron  form  an  alloy  which  has  a  grayish  white 
colour,  does  not  obey  the  magnet,  is  very 
brittle,  and  much  more  fusible  tlian  iron. 
Chromium  and  iron  fonn  an  alloy  very  little 
known.  With  columbium  a  hard  brown  alloy 
is  formed.  Zinc  gives  a  white  and  brittle  alloy 
with  iron.  Tin  and  iron  form  the  alloy  seen 
on  tin-plate  ware.  Antimony  and  iron  unite 
when  heated  together  in  close  vessels :  the 
alloy  is  white,  hai'd,  brittle,  and  its  specific 
gravity  is  less  than  that  of  the  mean  of  the 
two  metals.  No  metal  appears  to  deprive  iron 
more  of  its  magnetic  property  than  antimonj\ 
Cobalt  and  iron  form  a  hard  magnetic  alloy. 
Nickel  and  iron  form  the  meteoric  alloy.  Bis- 
muth combines  with  difficulty  mth  iron.  Mo- 
lybdenum forms  ^\'ith  it  a  blueish  gray  brittle 
alloy.  The  alloy  of  copper  and  iron  is  mag- 
netic. Silver  combines  readily  with  iron  when 
they  are  fused  together,  but  they  separate  on 
sohdification,  and  globules  of  silver  appear  on 
the  sm-face  of  the  alloy.  With  viercury  a  white 
tenacious  alloy  is  formed.  Lead  and  iron  com- 
bine with  difficulty.  Bhodium,  iridium,  tung- 
sten, and  platinum  may  all  be  made  to  form 
alloys  with  iron.  Gold  and  iron  combine  with 
facility ;  a  compound  of  eleven  parts  of  gold 
and  one  part  of  iron  is  nearly  white,  and  very 
ductile. 

IRON  MANUFACTURE.  The  ai-t  of 
smelting  iron  was  practised  in  this  comitry 
during  the  time  of  the  Roman  occupation,  and 
in  many  ancient  beds  of  cinders,  the  refuse  of 
iron-works,  Roman  coins  have  been  found. 
The  principal  ancient  seats  of  the  iron  manu- 
facture in  this  countiy  appear  to  have  been 
Sussex  and  the  Forest  of  Dean,  or  Arden,  as 
it  was  then  called.  Remains  of  ancient  iron- 
furnaces  have  been  noticed  in  Lancasbke, 
Staftbrdshire,  and  Yorkshire.  The  art  of  work- 
ing in  iron  and  steel  was  much  practised  in 
this  island  before  the  Noman  Conquest.  At 
the  present  day  the  chief  iron  manufacturing 
districts  in  this  country  are  the  Lanark  district 
of  Scotland,  South  Wales,  and  South  Stafibrd- 
shire;  the  works  distiibuted  in  other  parts  of 
the  kingdom  are  much  less  extensive,  though 
many  even  of  these  are  of  great  import- 
ance. 

There  are  two  distinct  qualities  into  which 
this  metal  is  commonly  divided,  viz.  pig-iron 
and  nwllcabk  or  bar  iron,  tlie  second  being  the 
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result  of  an  extension  of  the  processes  neces- 
sary for  the  production  of  the  first  kind. 

The  first  process  is  that  of  reducing  the 
iron-stone  or  ore,  or,  as  it  is  technically  called, 
the  mine,  into  a  metallic  state  by  means  of 
lusion.     This  operation  is  conducted  in  a 
blast-furnace  or  smelting -furnace.  [Fuenace.] 
The  furnace  is  charged  from  the  top  ^vith 
certain  proportions  of  iron  ore,  coke,  and  Ume- 
stone.  The  ore  is  previously  roasted  in  a  kiln, 
in  order  to  chive  oW  the  water,  sulphur,  and 
fixsenic,  vdth  which  it  is  more  or  less  combined 
in  Its  native  state :  by  this  process  it  loses 
one  sixth  part  of  its  weight.   A  furnace  of  the 
size  commonly  used  in  Wales  will  produce 
from  5  to  0  tons  of  pig-iron  in  twelve  hours. 
For  the  lai-gest  quantity  the  furnace  is  charged 
progressively  with  15  tons  of  roasted  iron  ore, 
■^■2h  tons  of  coke,  and  about  6  tons  of  lime- 
stone.   These  ingredients  ai-e  supplied  at  50 
chai-ges,  and  are  intimately  mixed  together  in 
the  furnace.    The  limestone  is  broken  into 
small  pieces,  and  is  used  to  act  as  a  flux  to 
the  ore  and  promote  its  fusion.    The  heat 
that  would  be  produced  in  any  furnace  by 
merely  setting  fire  to  the  fuel  which  is  con- 
tained in  it  would  he  altogether  insufficient 
for  the  fusion  of  the  ore,  if  its  intensity  were 
not  promoted  by  the  forcing  in  of  a  current  or 
blast  of  air.    For  this  purpose  it  is  necessary 
to  use  a  strong  mechanical  force,  and  of  late 
years  the  agency  of  steam  has  been  most  com- 
monly employed  for  this  purpose.    The  blast 
IS  carried  into  an  intermediate  chamber  of  a 
spherical  or  cylindrical  shape,  called  a  regu- 
lator; and,  as  the  air  is  in  a  state  of  conden- 
sation when  admitted,  its  efi-ort  to  expand 
Itself  again  to  its  natural  volume  causes  the 
continuous  and  regular  supply  to  the  furnace 
which  is  necessary.    The  air  thus  forced  into 
the  furnace  keeps  the  heat  at  a  degree  of  in- 
tenseness  which  is  indispensable  for  the  smelt- 
ing of  the  ore.    A  most  important  improve- 
ment was  made  by  Mr.  Neilson,  some  years 
ago,  in  using  the  hut  blast  instead  of  the  cold, 
that  is,  drjing  and  highly  heating  the  air  be- 
fore it  is  forced  into  the  furnace.    This  has 
proved  to  be  the  most  valuable  and  economical 
of  all  modem  inventions  in  the  iron  manufac- 
I  ture. 

The  iron  is  run  from  the  furnace  every 
:  twelve  hours,  by  tapping  the  front  of  the  fur- 
1  nace  on  a  level  with  the  bottom  of  the  hearth. 

When  the  furnace  is  tapped,  the  metal  is 
a  allowed  to  run  into  channels  formed  in  the 

sand  of  the  smelling-house  floor.  The  names 
sow-metal  and  pig-metal,  wliich  were  origi- 
'  nally  given  by  the  workmen,  signify  in  one 

case  tlio  blocks  of  iron  which  are  formed  in 

the  largo  main  channels,  and  in  the  other  case 
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the  smaller  blocks  which  are  formed  in  smaller 
side  channels  commimicating  with  the  larger 
ones. 

The  quality  of  pig-iron  varies  according 
to  the  piuposes  for  which  it  is  intended,  and 
depends  not  only  upon  the  quahty  of  the  ore, 
hut  also  upon  that  of  the  fuel.  The  principal 
division  \fi  into  foundry-iron  mC.  forge-iron,  the 
former  being  used  for  castings,  the  latter  for 
conversion  into  malleable  iron.  Foundry-iron 
is  further  divided  into  three  qualities,  distin- 
guished by  the  numbers  1,  2,  and  3,  and  dif- 
fering in  the  amount  of  carbon  combined,  the 
fluidity  wlien  melted,  and  the  hardness  when 
cooled.  Forge  iron  is  divided  also  into  three 
qualities,  and  is  distinguished  as  bright  iron, 
mottled  iron,  and  white  iron,  which  names  ai-e 
indicative  of  the  appearance  which  each  quahty 
presents  to  the  eye ;  they  have  less  carbon, 
less  fluidity,  and  more  hardness,  than  foundi-y 
iron. 

Forge  or  bar  iron  is  pig-iron  freed  from  cai-- 
bon  and  oxygen.  The  first  operation  for  pro- 
ducing this  change  is  called  refining,  and  is 
performed  in  small  low  furnaces,  about  three 
feet  square  at  the  base,  having  the  bottom,  or 
hearth,  of  fire  bricks,  and  the  sides  of  cast 
iron,  made  hollow  to  allow  a  stream  of  water 
to  pass  constantly  thi-ough,  which  prevents 
their  being  quickly  burnt  away ;  near  the  top 
are  holes  for  the  insertion  of  blast-pipes.  The 
iron  is  kept  in  a  state  effusion  in  the  refinery 
for  some  time  exposed  to  an  intense  heat  pro- 
duced by  a  strong  blast,  and  is  then  inm  out 
into  a  flat  mould  twenty  feet  long  by  two  wide, 
placed  over  a  cistern  of  water,  where  it 
speedily  cools  into  a  bright  brittle  state. 

The  first  process  employed  for  making  bars 
is  called  puddling,  and  is  performed  in  a  rcvcr- 
berntory  or  puddling  furnace.  [Furnace.]  The 
quantity  of  refined  metal  put  into  this  pud- 
dling-fm-nace  at  each  charge  is  from  to  4 
cwt.  In  about  half  an  hour  from  the  charging 
of  the  furnace  the  metal  begins  to  melt.  The 
puddler  then  observes,  through  a  small  hole 
provided  for  that  pui-pose  and  for  the  intro- 
duction of  his  tools,  tlie  progress  of  the  work. 
The  business  of  the  puddler  is  so  to  dispose 
of  the  pieces  of  metal,  moving  them  by  means 
of  his  tools,  as  to  ensure  an  equable  applica- 
tion of  heat  to  the  mass.  When  the  whole 
quantity  is  fully  melted,  the  puddler  stirs  Uie 
metal  about  briskly,  changing  his  tools  contin- 
ually, that  they  may  not  bo  melted.  By  means 
of  this  agitation  the  metal  gives  ofi"  an  elastic 
finid,  and  after  a  time  becomes  thick,  and 
grows  increasingly  so,  until  it  loses  all  fluidity 
and  forms  into  lumps.  The  contents  of  the 
iumace  ai-e  then  divided  into  five  or  six  por- 
tions by  the  puddler,  and  each  is  made  up  by 
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means  of  Ins  tools  into  a  spherical  form. 
These  halls  are  technically  called  blooms. 
Being  taken  from  the  puddling-furnace,  they 
are  subjected  each  to  ten  or  twenty  blows  from 
a  heavy  hammer  (called  shingling),  or  to  an 
intense  pressure  by  a  machine  called  a  squeezer, 
which  malces  them  more  compact  and  gives 
them  a  shape  more  convenient  for  going 
through  the  rollers.  These  rollers  consist  of 
two  cylinders  working  in  contact,  and  having 
on  their  sm-faces  a  series  of  grooves,  varying 
in  size.  The  iron  is  passed  through  all  these 
grooves  in  succession,  until  it  is  reduced  to  the 
requisite  width  and  thickness.  It  is  thus  con- 
verted from  a  fusible,  hard,  and  brittle  sub- 
stance, to  a  tough  and  elastic  bar  which  is 
hardly  fusible,  and  which,  from  its  property  of 
yielding  and  altering  its  form  under  the  ham- 
mer, has  acquired  the  name  of  malleable  iron. 

The  bars,  when  they  have  been  passed 
through  these  rollers,  and  while  yet  hot,  are 
cut  into  convenient  lengths  and  taken  to  the 
balUng-furnace,  the  shape  and  construction 
of  which  resemble  those  of  the  puddling 
furnace.    In  this  bailing  fm-nace  the  bars 
are  piled   evenly,  so  that  one  bar  does 
not  project  beyond   another.      Several  of 
these  piles,  each  of  which  is  composed  of  five 
or  six  bars,  are  placed  at  onceua  the  fui-nace,and 
when  sufficiently  heated,  so  that  they  will  weld 
together,  the  piles  are  taken  out  separately, 
and  are  passed  again  through  rollers  similar 
in  construction  to  those  described  above,  but 
differing  from  each  other  in  the  form  of  their 
orifices  and  grooves,  so  that  either  round  or 
flat  or  square  rods  and  bars  may  be  produced 
at  the  pleasure  of  the  malcer,  and  these,  when 
weighed  and  put  up  into  bundles,  are  ready 
for  sale. 

The  progress  of  the  Iron  Manufactm-e  in 
this  country  has  been  astonishing.  The  quan- 
tity of  iron  made  in  different  years  presents 


the  following  results 

1740 

ir,300  tons. 

1750 

22,000  „ 

1788 

68,000  „ 

170G 

125,000  „ 

1806 

250,000  „ 

1820 

400,000  „ 

1830 

677,417  „ 

1840 

1,.3!)6,400  „ 

1848 

1,998,508  „ 

The  quantity  of  ncai-ly  two  million  tons  in 
1848  was  thus  made  up  : — 

England       . .       735,800  tons. 
Wales  ..       722,800  „ 

Scotland       ..       539,908  „ 


1,098,508  tons. 
The  near  approach  of  Wales  to  England  in 


produce  is  remarkable,  and  shews  how  rapidly 
the  iron  manufacture  of  South  Wales  must 
have  been  extending. 

In  1796  each  fm-nace  throughout  the  king- 
dom yielded  an  average  produce  of  about  1000 
tons  of  iron  annually;  iu  1819  the  average 
yield  was  about  0000  tons  :  so  great  have  been 
the  improvements  in  the  manufacture.  In 

1848  the  total  number  of  furnaces,  in  and  out 
of  blast,  was  623.  The  price  of  bar  iron,  at 
the  close  of  ten  successive  yeai-s,  was  as  fol- 
lows :— 1840,  £8i;  '41,  £  OJ  ;  '42,  £  6  ;  '43, 
£5;  '44,  £Ci;  '45,  ^10;  '40,  ^8i;  '47,  Oi  ; 
'48,  £bi;  '49,  iG5J.  Best  iron,  angle  iron, 
rail  u-on,  sheet  iron,  and  hoop  u-on,  all  exceed 
the  above  prices  by  5s.  to  40s.  per  ton.  The 
highest  price  of  pig  iron  for  the  last  twenty 
years  has  been  ifiOf  per  ton  ;  and  the  lowest 
about  £2. 

A  few  further  details  of  the  iron  districts 
^vill  be  found  under  Glasgow,  Meethyb, 

STAirORDSHIBE,  WaLKS,  &C. 

Our  Exports  of  iron  are  very  large.  In 

1849  the  quantity  of  Bar,  Pig,  Bolt,  Rod,Wu-e, 
Cast,  and  Wroiightiron  exported  was  772,805 
tons  ;  besides  u'on  ia  the  forms  of  steel,  cut- 
lery, hard  ware  and  machinery,  to  the  value 
of  4,077,151/. ;  making  altogether  a  value  of 
about  nine  millions  sterling. 

The  various  manufactm-es  in  which  iron  or 
steel  ai-e  employed  to  considerable  extent  are 
noticed  under  their  proper  headings  in  this 
work ;  such  as  Cutlery,  Files,  Nails,  Need- 
les, Saws,  &c.  ;  see  also  Steel  Maxufactuke. 
We  may  notice  here  the  modem  and  very  use- 
ful form  of  galvanized  tinned  iron,  as  pre- 
pared under  the  patent  of  Messrs.  Morewood 
and  Rogers.  The  sheets  are  rolled  in  the 
usual  waj',  to  any  required  degree  of  thinness  ; 
some  are  kept  in  the  original  flat  state; 
while  others  ai-e  coiTugated,  or  brought  to  the 
form  of  alternate  ridges  and  hollows.  Both 
surfaces  are  covered  wth  a  layer  of  tin  by  the 
galvanic  process,  analogous  to  those  noticed 
under  Electro-Metali.uegv.  This  material, 
either  in  the  flat  or  the  cornigated  fonn,  is 
used  for  roofing,  ships'  bolts  and  sheathing, 
cai-riage  roofs,  tunnel  linings,  gutters,  pipes, 
cisterns,  chimney  pots,  cowls,  baths,  cans, 
buckets,  coal-boxes,  stove  pipes,  and  numerous 
other  ai-ticles.  Temporary  houses  and  stores, 
made  of  cornigated  iron,  oa-e  sent  out  to  the 
colonies  and  California. 

It  is  to  he  hoped,  and  reasonably  expected, 
that  every  department  of  a  mannfactiu-e  on 
which  so  much  of  the  prosperity  of  England 
depends,  will  be  well  represented  at  the  ap- 
proaching Exhibition.  Nor  is  it  less  to  bo 
desired  that  foreign  countries  should  shew 
their  sti-ength  iu  the  same  direction. 
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lERIGATION.  In  China  and  in  India,  as 
well  as  in  Egypt,  ingenious  modes  of  ■•.vateiing 
lauds  have  been  adopted  from  the  most  re- 
mote ages.  No  expense  has  been  thought  too 
great  to  secure  a  supply  of  water,  and  to  dis- 
tribute it  in  the  most  advantageous  manner. 

The  whole  ai-t  of  irrigation  may  be  deduced 
from  two  simple  rules  :  first,  to  give  a  suffi- 
cient supply  of  water  during  aU.  the  time  the 
plants  are  growing ;  and,  secondly,  never  to 
allow  it  to  accumulate  so  long  as  to  stagnate. 
The  supply  of  water  must  come  from  natui-al 
lalces  and  rivers,  or  from  artificial  wells  and 
ponds,  in  which  it  is  collected  in  sufficient 
quantity  to  disperse  it  over  a  certain  sm-face. 
As  the  water  must  flow  over  the  land,  or  in 
channels  through  it,  the  supply  must  be  above 
the  level  of  the  land  to  be  irrigated.  But 
there  must  also  be  a  ready  exit  for  the  water, 
and  therefore  the  land  must  not  be  so  low  as 
the  natural  level  of  the  common  receptacle  of 
the  waters,  whether  it  be  a  lake  or  the  sea,  to 
which  they  run. 

When  there  is  a  considerable  fall  and  a 
sufficient  supply  of  water,  a  series  of  channels 
may  be  made,  so  situated  below  each  other, 
that  the  second  collects  the  water  which  the 
first  has  supplied,  and  in  its  tm-n  becomes  a 
feeder  to  h-rigate  the  lower  parts  of  the  decli- 
\ity :  a  third  channel  receives  the  water  and 
distributes  it  lower  down,  until  the  last  pours 
it  into  the  river.  This  is  called  catch-u-orh; 
because  the  water  is  caught  from  one  channel 
to  another.  When  the  surface  to  he  hrigated 
is  very  flat  and  nearly  level,  it  is  necessary  to 
foi-m  artificial  slopes  for  the  water  to  run  over; 
the  whole  of  the  ground  is  laid  in  broad  beds, 
undulating  like  the  waves  of  the  sea ;  and  the 
water,  carried  along  the  ridge  of  each  bed,  is 
allowed  to  flow  down  the  slopes.  When  it  is 
intended  to  form  a  water-meadow  on  a  surface 
which  is  nearly  level,  the  whole  of  the  land  is 
laid  in  beds  about  20  or  30  feet  wide,  the  mid- 
dle or  crown  of  these  beds  being  on  a  level 
with  the  main  feeders,  and  the  bottoms  or 
drains  on  a  level  with  the  lower  exit  of  the 
water,  or  a  little  above  it.  Grass-seed  being 
sown  over  these  beds,  the  water  may  be  let  on 
for  a  very  short  time,  to  make  them  spring, 
As  soon  as  the  grass  is  two  or  three  inches 
above  groimd,  a  regular  flooding  maybe  given 
and  in  a  very  short  time  the  sward  will  be 
complete.  Instead  of  sowing  seed,  tufts  of 
grass  cut  from  old  sward  may  be  spread  over 
the  newly  formed  beds,  and  they  will  soon 
cover  the  ground. 

The  rules  for  adjusting  the  time  and  mode 
of  irrigation  to  the  growth  of  the  plants  are 
among  the  studies  of  practical  agriculture. 

ISERE.    This  French  department  has  a 


more  than  usually  vai-ied  produce,  including 
wheat,  rye,  barley,  maize,  buckwheat,  peas  and 
beans,  potatoes,  fruit  of  all  kind,  walnuts, 
mulben-ies,  almonds,  medicinal  plants,  hemp, 
&c.  Vines  are  mostly  grown  in  the  fertile 
valleys,  trained  either  to  greenwood  supports 
of  maple  or  cherry-tree,  or  to  dry  tall  poles  of 
chestnut  wood ;  vines  thus  grown  are  called 
high  \'ines  (hautins).  But  on  the  hill  slopes 
in  favoiurable  situations  and  in  the  Rhone  dis  • 
tiict,  the  low  vines,  as  they  ai-e  called  when 
unsupported,  produce  a  stronger  better-keeping 
wine,  and  more  fitted  for  transport.  The  pro- 
duce of  wine  in  ordinary  years  is  5  to  6  million 
gallons,  the  best  of  which  is  produced  in  the 
neighbom-hood  of  the  Rhone.  The  mulberry 
grounds  ai-e  extensive ;  the  number  of  trees 
exceeds  a  million. 

In  mineral  wealth  the  department  is  very 
rich.  Iron,  lead,  copper,  and  coal  mines  are 
worked  ;  gold  and  silver  mines  have  been 
worked,  but  are  now  abandoned.  In  the  yeai' 
1837  a  vein  of  platina  was  discovered  in  the 
valley  of  the  Drac.  Marble,  granite,  por- 
phyrj',  gypsum,  slate  are  quai'ried.  Antimony, 
zinc,  cobalt,  rock-crystal,  vitriol,  sulphur  ai"e 
found. 

The  industrial  products  consist  of  sailclotli, 
table  and  household  hnen,  gloves,  soldiers' 
unifomis,  calicoes,  printed  cottons,  oil,  tur- 
pentine, liqueurs,  and  mineral  acids.  There 
are  ii-on,  copper,  and  lead  foundries,  steel 
works,  zinc  and  copper  rolling  factories,  mar- 
ble sawing  miUs,  paper  and  veUum  Avorks, 
naileries,  dyehouses,  glass-works,  cotton  yam 
manufactories,  magnaneries,  and  silli  throwing 
establishments. 

Of  the  manufacturing  towns  of  this  depart- 
ment, Vienne  is  among  the  most  conspicuous. 
It  is  one  of  th^  principal  seats  of  the  woollen 
manufactures  in  the  south  of  France;  common 
cloth,  pasteboard,  soap,  leather,  glass  bottles, 
paper,  chemical  products,  &c.,  are  also  made ; 
and  there  are  establishments  for  reeling  and 
throwing  silk,  dye-houses,  iron  fm-naces,  steel 
works,  sheet  copper  and  lead  works,  copper 
and  brass  foundries. 

ISINGLASS.  This  remarkable  substance, 
one  of  the  purest  kinds  of  glue,  or  animal 
gelatin,  is  made  chiefly  in  Russia,  from  the 
dense  membrane  which  forms  the  air-bladder 
of  the  stingeon  and  other  fishes  of  the  same 
family. 

1501  cwts.  of  isinglass  were  Imported  in 
1848, 

ITALY.  Brief  sketches  (for  they  can  only 
be  brief  in  this  work)  illustrative  of  tlie  pro- 
duce, manufactures,  and  commerce  of  this 
lieautiful  country,  will  be  found  under  tho 
names  of  tlio  chief  states  and  cities  which 
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compose  the  Italian  peninsula ;  such  as  Lom- 
BAEDY,  Naples,  Venice,  &c. 

IVORY.  This  delicate  substance,  derived 
from  the  tusks  of  elephants,  is  extensively 
used  for  the  handles  of  knives  and  forks,  and 
for  making  or  emheUishing  numberless  small 
articles  in  general  use.  The  principal  supphes 
of  elephants'  tusks  to  this  country  are  from 
the  west  coast  of  Africa  and  from  Ceylon.  The 
remaining  imports  are  from  the  coast  of  Bar- 
bary,  the  Cape  of  Good  Hope,  Madagascar, 
and  Siam.  The  quantity  imported  annually 
is  about  5500  cwts.,  of  which  about  4500  cwts. 
are  retained  for  consumption. 

The  demand  for  ivory  has  much  increased 
within  the  last  few  years,  and  the  supply  ca.n 
scai-cely  keep  up  with  it.  A  great  quantity  is 
now  brought  over  by  the  Peninsular  Com- 
pany's steamers  from  Alexandria,  sometimes 
as  much  as  20,000/.  worth  in  one  cargo.  This 
portion  of  the  trade  consists  chiefly  of  wld 
elephants'  tusks  which  have  been  shed  in  the 
deserts  of  Arabia,  and  bought  up  by  the  Pacha 
of  Egypt  for  sale  to  Enghsh  buyers. 

The  teeth  and  tusks  of  the  elephant,  hippo- 
potamus, wild  boar,  and  nanvahl,  all  form 
ivory  of  various  kinds  ;  though  the  tusk  of  the 
elephant  is  that  which  usually  goes  by  the 


name.   Ivory  was  used  for  some  of  the  colos- 
sal statues  of  the  ancients,  especially  the  far- 
famed  statue  of  Jupiter  by  Phidias.  Amoug 
the  modems,  the  Chinese  show  great  skill  in 
working  ivory,  especially  in  the  production  of 
elaborate  car\'ings.    Ivory  is  used  for  bilhard 
and  bagatelle  boards  ;  for  veneers  ;  for  scales 
connected  with  mathematical  instniments  ; 
for  artificial  teeth  ;  for  miniature  tablets  ;  for 
combs;  for  flutes;  and  for  numerous  other 
purposes.   Ivoiy  is  worked  into  foiTa  by  saws, 
files,  and  edge-tools,  used  with  great  care  and 
dehcacy.    It  may  be  etched  by  using  an  etch- 
ing groimd  of  nearly  the  same  land  as  that 
employed  by  engravers  ;  and  it  maybe  stained 
or  dyed  of  vai-ious  colours. 

Mr.  Cheverton  m  1850  patented  a  mode  of 
nialdng  what  he  terms  artificial  ivory.  It  con- 
sists in  givmg  an  ivory-like  surface  to  gjTSiuu 
or  alabaster.  The  ornaments  or  other  articles 
made  of  this  material,  are  exposed  for  forty- 
eight  hours  to  a  temperatm-e  of  300°  Fah.,  by 
which  the  moistin-e  is  diiven  off.  They  ai-e 
then  immersed  tiU  satiurated  in  ohve  oil  or  in 
white  hard  vamish  ;  and  after  bemg  steeped 
several  times  in  warm  water,  they  ai-e  poUsbed 
with  whiting  or  putty  powder,  by  which  they 
obtain  an  ivory-like  surface. 


JACQUARD  LOOM.  The  Jacquard  Loom, 
or  more  con-ectly  Jacquard  appendage  to  the 
loom,  is  the  most  beautiful  of  all  contrivances 
connected  with  weavmg.  We  will  say  a  few 
words  of  the  inventor  and  of  the  machine. 

Joseph  Marie  Jacquard  was  bom  at  Lyon 
in  1752,  of  humble  parents,  both  of  whom 
were  employed  in  operations  connected  with 
weaving.    His  parents  died,  leaving  him  a 
small  property,  which  he  employed  in  the  at- 
tempt to  establish  a  business  in  the  weaving 
of  figured  fabrics.    The  undertaking  failed, 
and  he  was  compelled  to  sell  his  looms  in 
order  to  pay  his  debts.  He  subsequently  mar- 
ried, and  occupied  himself  with  ingenious 
schemes  for  improvements  in  weaving,  cutlery, 
and  type-founding,  which  produced  nothing 
for  the  support  of  his  family.    In  1792  he 
assisted  in  the  defence  of  Lyon  against  the 
army  of  the  Convention.    Being  denounced 
after  the  reduction  of  Lyon,  he  was  compelled 
to  fly.    When  he  was  enabled  to  return,  and 
I,yon  began  to  rise  from  its  ruins,  Jncqunrd 
nppHed  liimself  with  renewed  energy  to  I  be 
perfection  of  the  beautiful  appai-atusfor  iigured 


weaving  which  beai's  his  name.    He  had  con- 
ceived the  idea  of  such  an  apparatus  as  early 
as  1790,  and  he  now  succeeded,  though  but 
imperfectly,  in  accomphshing  his  end.  His 
machine  was  presented,  in  September  1801, 
to  the  national  exposition  of  the  products  of 
industry,  the  jury  of  which  awarded  him  a 
bronze  medal  for  its  invention.    In  the  same 
year  he  obtained  a  patent,  or  'brevet  d'inven- 
tion,'  for  a  term  of  ten  years.    About  the  sam  e 
time  his  attention  was  accidentally  directed  to 
the  construction  of  a  machine  for  weaving  nets 
for  fishing  and  mai-itime  purposes.  He  accom- 
phshed  the  desired  object,  but,  having  amused 
himself  and  his  friends  vrith  liis  contnvancc, 
he  threw  it  aside.     His  machine-made  net 
however  fell  into  the  hands  of  the  prefet  at 
Lyon,  and  the  result  was  that,  according  to 
the  arbitrary  fashion  of  the  time,  he  and  Ins 
machine  were  placed  under  airest  and  con- 
veyed to  Paris,  where  the  invention  was  sub- 
mitted to  inspectors,  amongst  whom  wera 
Napoleon  and  Camot,  and  n  gold  medal  wa.s 
awarded  to  him  in  Februaiy  1804.    In  1804 
Jacquard  returned  to  Lyon,  wlicre  lie  was  long 
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engaged  in  superintending  the  introduction 
of  his  inventions  for  figured  weaving  and  for 
making  nets,  in  wliich  he  was  powerfully 
aided  by  Camille  Pernon,  a  rich  manufac- 
turer. For  some  years  Jacquard  had  to  struggle 
against  much  opposition  and  prejudice  on  the 
part  of  the  Lyonese  weavers  ;  but  before  his 
death,  in  1834,  he  had  the  pleasure  of  knowing 
that  his  ingenious  invention  had  become  ex- 
tensively employed. 

The  apparatus  which  cost  Jacquard  so  much 
thought  and  anxiety  is  intended  to  facilitate 
the  wea^'ing  of  figured  patterns  on  cloth  of 
any  kind.  In  plain  weaving  the  weft  or  cross 
threads  pass  alternately  iinder  and  over  the 
wai-p  threads,  forming  a  perfectly  regular  in- 
terlacing ;  but  m  pattern  or  figure  weaving, 
the  device  is  made  by  irregularities  in  these 
alternations  ;  sometimes  two  or  more  threads 
are  crossed  over  at  one  time,  without  any  in- 
termediate under-crossing.  When  the  shuttle 
Viith.  the  weft  thread  has  to  be  thrown  from 
edge  to  edge  of  the  wai-p  or  web,  some  of  the 
warp  threads  have  to  be  lifted  up  to  allow  it  to 
pass ;  and  the  Jacquard  apparatus  assists  in 
this  elevation,  which  depends  (in  every  throw 
of  the  shuttle)  on  the  pattern  to  be  woven. 
There  are  numerous  cards  (as  many  as  500 
for  a  complicated  pattern),  formed  of  paste- 
board, and  pierced  with  holes.  Every  card  has 
a  certain  relation  to  one  throw  of  the  weft- 
tliread  ;  and  the  number  and  arrangement  of 
the  holes  determine  which  warp  threads  shall 
be  dra^Ti  up  to  let  the  weft  pass.    The  cards 
ai-e  linked  together  into  an  endless  chain, 
which  is  passed  over  a  hollow  box  at  the  top 
of  the  loom.    The  chain  is  made  to  rotate 
slowly,  one  movement  for  every  weft  thread 
thrown ;  and  each  card  in  turn  acts  upon  a 
series  of  levers  by  which  the  warp  threads  are 
raised  :  the  blank  part  of  each  card  acts  upon 
the  levers ;  while  the  perforated  parts  allow 
the  levers  to  pass  into  the  holes  without  being 
atl'ected. 

Mr.  Mackenzie  has  recently  patented  a  ma- 
chine for  punching  the  holes  in  the  Jacquard 
cards.    Hitherto  this  operation  has  required 
two  workmen ;  one  to  '  read  the  pattern,'  as  it 
:  is  tei-raed,  and  one  to  arrange  the  punches ; 

but  in  Mr.  Mackenzie's  arrangement,  the  per- 
■  son  who  reads  off  the  pattern  plays  at  the 
:  same  time  on  a  set  of  keys,  each  of  which  in- 
1  serts  a  punch  into  its  proper  place. 

An  ingenious  variation  of  the  Jacquard  n,p- 
1  paratus  has  lately  been  patented,  in  which  the 
I  device  is  marked  by  pins  on  a  rotating  barrel, 
I  instead  of  by  holes  in  a  chain  of  cards.  The 
1  principle  is  the  same  as  that  of  tlie  barrel 
'  orgnn  and  the  musical  snuff-box  ;  and  there 
'  Would  seem  to  be  no  reason  why  it  should 


not  apply  efiiciently  to  the  weaving  appara- 
tus. 

JAGG-ERY.  This  is  the  name  given  to 
various  kinds  of  sugar,  made  and  used  in  the 
east.  It  is  procured  by  evaporating  and  gra- 
nulating cocoa-nut  toddy,  Palmyra  toddy, 
Malabar  toddy,  and  Mysore  toddy — toddy  be- 
ing a  general  name  for  the  fermented  juice  of 
the  palm.  Ten  gallons  of  the  toddy  yield 
nearly  thirty  lbs.  of  jaggery. 

JALAP,  is  obtained  from  the  Convolvulus 
Jalappa,  an  American  plant.  It  is  chiefly 
shipped  from  Vera  Cruz,  and  takes  its  name 
from  the  town  of  Xalapa,  or  Jalapa,  in  the  in- 
terior. The  large  root,  which  often  weighs 
50  pounds,  is  divided  into  portions,  which  are 
hung  in  nets  over  a  fire,  and  dried  in  ten  or 
twelve  days.  It  occm's  in  commerce  in  irre- 
gular round  or  pear-shaped  masses,  which, 
when  good,  ai'e  dry,  hard,  ^vith  a  brown  shining 
fractm-e,  resinous,  not  light,  somewhat  tough. 
It  is  often  adulterated  ivith  portions  of  the 
root  of  white  bryony,  which  however  are  white, 
or  when  old,  gray,  not  heavy,  very  brittle, 
fracture  not  resinous,  spongy,  without  smeU, 
but  -with  a  very  bitter  taste.  Dried  pears  are 
also  often  substituted  for  it ;  but  they  may  be 
detected  by  being  laid  open,  when  the  core 
will  be  seen,  containing  the  seeds. 

Jalap  is  a  well-known  and  powerful  medi- 
cine ;  but  it  is  not  used,  so  far  as  we  are  aware, 
in  other  arts.  68,829  lbs.  of  Jalap  were  im- 
ported in  1848. 

JAMAICA.  The  staple  produce  of  this  the 
most  important  of  our  West  India  Islands, 
are  sugar,  rum,  and  molasses,  which  form  by 
far  the  most  important  articles  of  export.  The 
sugar  plantations  are  very  numerous  and  ex- 
tensive, especially  in  the  lower  and  waimer 
tracts  of  the  island.  On  the  hills  and  then- 
declivities  coffee  is  cultivated  to  a  great  ex- 
tent. Next  to  these  the  pimento  plantations 
supply  the  most  important  article  of  export. 
Arrowroot,  indigo,  (which  fonuerly  was  much 
more  cultivated  than  at  present,)  ginger,  tur- 
meric, and  cacao  are  also  cultivated,  as  also  a 
little  tobacco.  Indian  corn  is  universally  cul  - 
tivated, and  yields  an  abundant  produce  ;  two 
and  even  three  crops  of  it  can  be  raised -svithin 
the  year.  Guinea  corn  is  cultivated,  as  ai-o 
also  yams,  cassava,  sweet  potatoes,  a  few 
grasses,  and  a  great  variety  of  delicious  fruits. 
The  forests  contain  mahogany,  satinwood, 
cedar,  fustic,  logwood,  bamboo,  cocoa,  and 
various  other  trees. 

The  horned  cattle  are  very  numerous.  The 
horses  arc  of  a  middle  size,  hardy  and  active, 
but  only  fitted  for  the  saddle  and  harness. 
Mides  are  numerous,  and  employed  on  tho 
sugar  estates.  Sheep,  goals,  and  hogs  abound. 
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All  kinds  of  poultry  are  raised  in  the  greatest 
abundance,  excepting  geese  and  clucks. 

The  greatest  part  of  the  produce  of  the 
southern  districts  is  sent  to  Kingston,  the  chief 
town,  and  hence  exported  to  Europe  or  Ame- 
rica. A  railway  from  Kingston  to  Spanish 
Town  was  completed  and  opened  m  1846. 

The  abolition  of  slavery,  and  (twelve  years 
afterwai-ds)  the  change  in  the  sugar  duties, 
have  greatly  shaken  the  prosperity  of  Jamaica. 
It  was  so  essentially  a  protected  slave-holdmg 
state,  that,  being  now  left  to  its  own  resources, 
it  is  found  wanting  in  the  energy  which  free 
labour  and  free  competition  engender.  Its 
susar  plantations  have  fallen  away,  and  much 
of  its  commerce  has  gone  to  Cuba.  Attempts 
are,  however,  now  being  made  to  estabhsh,  or 
rather  to  increase,  the  cotton  culture.  Speci- 
mens have  been  sent  to  England  withm  the 
last  twelve  months,  illustrating  the  kind  oi 
cotton  which  Jamaica  is  capable  of  growing. 
The  great  expeiiment  has,  however,  yet  to  be 
made :  can  free-grown  cotton  be  raised  as 
cheaply  as  slave-grown  ?  Abnost  the  whole  of 
the  cotton  fnine-tenths  at  least)  used  m  this 
country,  is  slave -grown  :  if  Jamaica  can  raise 
good  cotton  by  free  labour,  and  derive  a  remu- 
nerating profit  therefrom,  it  would  be  a  great 
result 

The  British  Produce  and  Manufactures  ex- 
ported to  Jamaica  in  1849  amounted  m  value 

to  624,568/.  ,  ..If  ix^c 

JANEIEO,  EIO  DE,  the  capital  of  the 
empire  of  Brazil,  has  perhaps  the  finest, 
safest,  and  most  capacious  harbotu-  m  the 
world    Most  of  the  inhabitants  are  engaged 
in  commerce.    There  are  numerous  sugar 
refineries,  tanneries,  cotton  factories,  rum  dis- 
tilleries, train-oil  factories,  and  diamond-cut- 
ting   establishments.      The    commerce  _  is 
extensive,  and  on  the  increase.  The  pnncipal 
exports  are  cofi"ee,  sugar,  hides,  rice,  tobacco, 
rum,  tapioca,  ipecacuanha,  mamoc  flour,  gold 
diai^onds,  &o.  The  quantity  of  coffee  exported 
is  immense :  amounting  in  some  years  to  nearly 
200  million  of  lbs.    The  imports  more  than 
one-half  of  which  in  value  are  denved  from 
Great  Britain,  include  cotton,  woollen,  Imen, 
and  silk  manufactures,  wines,  ironmonger^', 
flour,  meat,  fish,  butter,  spirits,  earthenware, 

paper,  &c.  .    _     .  . 

JAPAN.  This  remote  Asiatic  Empire  is 
almost  unknown  to  us.  It  is  certain,  however, 
from  the  scanty  infoi-mation  obtained,  that 
nsriculture  is  carried  to  a  high  degree  of  per- 
fection in  Japan.  Nearly  all  the  declivities  of 
the  hills  are  formed  into  ten-accs,  and  these 
terraces  are  cultivated  witlx  the  utmost  care. 
The  nroducc  comprises  rice,  wheat,  barley, 
ryo  maize,  millet,  batatas,  potatoes,  cotton, 


silk,  hemp,  and  a  very  great  variety  of  fruits 
and  esculent  vegetables.    Japan  abounds  in 
mineral  wealth.    Gold  seems  to  be  very  plen- 
tiful in  several  provinces,  but  is  only  pailially 
worked.    Silver,  iron,  and  tin  exist  in  small 
quantities  ;  copper  is  more  plentiful.  Salt 
and  porcelain  clay  abound.  The  Japanese,  in 
manufacturmg    industry    and  in  scientific 
knowledge,  seem  to  he  neai-ly  equal  to  the 
Chinese,  and  in  some  articles  the  Japanese 
are  superior.    Their  manufactures  in  metals, 
silk,  cotton,  china,  glass,  and  paper,  and  their 
cabinet-work,  are  highly   esteemed.  The 
inland  trade  is  very  considerable.    The  coast- 
ing trade  is  much  favoiured  by  the  great  num- 
ber of    small   harbom-s,  and  the  interior 
communication  by  well-planned   and  well- 
maintained  roads,  which  are  always  thronged 
mlh  carriages  and  people.    The  foreign  com- 
merce is  chiefly  with  the  Chinese. 

How  many  ages  wiU  elapse  before  Japan 
will  take  part  in  any  Exhibition  of  Industry, 
where  other  nations  (not  to  say  all  nations) 
wiU  be  represented,  it  would  be  difficult  to 
surmise.  At  present  the  Japanese  go  beyond 
even  the  Chmese,  in  rejecting  intercourse  with 
foreigners.  . 

JAPANNING  is  the  art  of  producmg  a 
highly  varnished  surface  on  wood,  metal,  or 
other  hard  substance,  sometimes  of  one 
colom-  only,  but  more  commonly  figured  and 
ornamented.    The  process  has  received  its 
name  from  that  of  the  island  of  J apan,  whence 
articles  so  varnished  were  fii'st  brought  to 
Europe ;  though  the  manufactm-e  is  also  ex- 
tensively practised  by  the  Chinese,  Siamese, 
Bumese,  and  other  nations  of  eastern  Asia, 
among  whom  it  was  suggested  most  probably 
by  the  possession  of  a  tree,  which  aflords 
with  little  prepai-ation  a  beautiful  vai-nish, 
exceedingly  well  adapted  for  the  pm-pose,  and 
which  hai-dens  better  than  those  prepai-ed  m 

Europe.  . 

The  appearance  of  japanned  work  is  as 
various  as  the  taste  and  fancy  of  the  artists 
emplovcd  in  it.  Sometimes  it  is  a  plain 
black  or  red,  with  a  gilded  or  painted  border  ; 
or  it  is  an  imitation  of  marble,  of  fine  grained 
or  rare  wood,  or  of  tortoise-shell;  sometimes 
a  drawing,  with  high  finish,  briUiant  colour, 
and  sho^^T  patlerns;  and  occasionally  fine 
coppeiiilatc  engravings  arc  appUed  to  a  japan- 
ned surface  with  good  cflect.  In  all  cases  the 
work  is  highly  pohshed  and  varnished. 
Japanning  is  applied  to  ladies' work-boxes  and 
work-tables,  to  toilet-boxes,  cabinc  s,  t^a- 
caddies,  fire-screens,  tea-trays,  bread-baskets, 
snufi-ers  and  trays,  candlesticks,  and  a  variety 
of  otlicr  articles.  .  . 

Threo  processes  oi-o  usually  rcqmred  m 
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japanning :  laj-ing  the  ground,  painting,  and 
finishing.  In  addition  to  these  processes, 
whenever  the  article  to  be  japanned  is  not 
sufficiently  smooth  to  receive  the  varnish,  or 
when  it  is  too  soft  or  coarse,  it  is  sometimes 
prepared  or  primed  before  any  of  tlie  proper 
japanning  processes  ai'e  applied.  Almost  every 
workman  has  his  own  pecuhar  modes  of  work- 
ing, and  his  own  receipts  for  maldng  and  mix- 
ing his  varnishes.  In  whatever  manner  the 
work  has  been  painted  or  printed,  or  if  all 
addition  to  the  plain  colour  of  the  ground  has 
been  dispensed  mth,  nothing  now  remains 
but  the  finishing.  This  is  a  very  simple  pro- 
cess :  the  workman  chooses  a  suitable  varnish, 
and  passes  it  over  the  work  with  a  brush 
several  times,  until  he  judges  the  coating  to  be 
thick  enough  to  bear  the  polish. 

JASPAR.  [QuAETZ.] 

JAVA.  This?  large  and  important  island,  in 
the  Eastern  Archipelago,  yields  abundantly  the 
yam,  the  sweet  potato,  the  Java  potato,  arrow- 
root, the  common  potato,  artichokes,  cab- 
bages, and  peas.  The  Javanese  also  cultivate 
cucumbers,  onions,  capsicums,  cocoa-nuts, 
ground-nuts,  Areca  palm,  betel,  tobacco,  colfee, 
sugar,  pepper,  cardamom,  ginger,  cotton,  and 
great  varieties  of  dye-  stuiTs,  and  fruits.  They 
procure  oU.  from  many  of  their  trees,  and 
make  toddy  from  the  palm.  Few  minerals  are 
kno^ra  to  exist  in  Java ;  but  iron,  sulphiu',  salt, 
and  saltpetre  are  obtained. 

Java  is  extremely  well  adapted  for  an  exten- 
feive  commerce.  The  island  itself  is  rich  in 
productions,  and  its  northern  coasts,  which 
are  accessible  to  vessels  all  the  year  round,  lie 
opposite  the  richest  countries  of  Asia.  Besides 
this,  the  Dutch  government  has  made  it  the 
centre  of  all  the  trade  which  Holland  carries 
on  with  its  extensive  settlements  in  the  Indian 
Archipelago.  Hence  the  transmission  of 
native  produce  to  other  countries,  and  the 
importation  of  foreign  commodities,  are  both 
very  large.  The  exports  of  British  produce 
and  manufactures  to  Java,  in  1848  amounted 
to  830,843/.,  of  which  by  far  the  largest  items 
were  cotton  and  linen  goods.  The  produce  of 
the  Dutch  possessions  in  Java  was  in  1848 — 
coffee  144,801,372  lbs.,  sugar  112,000  tons, 
indigo  1,151,308  lbs.,  cochineal  140,000  lbs., 
tea  !}88,.52f)  lbs.,  pepper  401,080  lbs.,  cinna- 
mon 2.50,5.50  lbs,,  tobacco  1,500,000  lbs.  In 
the  year  1828,  the  island  supplied  Great 
Britain  with  only  15,000  tons  of  sugar ;  in 
1847,  the  quantity  of  sugar  imported  from 
Java  into  Great  ]3ritain  amounted  to  75,000 
tons. 

JERSEY.  The  agriculture  of  .Jersey  is 
backward,  which  is  partly  owing  to  the  minute 
subdivision  of  property,  arising  from  the  cus- 


tom of  gavelkind.  Wlieat  is  the  principal 
grain  crop ;  barley  is  grown,  and  some  oats , 
parsnips  are  extensively  grown  and  used  for 
fattening  hogs  and  bullocks.  Potatoes  for 
exportation  are  widely  and  increasingly  culti- 
vated. Lucerne  is  one  of  the  most  valued 
crops.  A  considerable  portion  of  the  land  is 
laid  out  in  orchai-ds.  The  trade  of  Jersey, 
owing  to  the  privileges  possessed  by  the 
islanders,  is  very  considerable.  The  agricul- 
tm-al  produce  of  the  island,  potatoes,  apples, 
cider,  butter,  cows,  and  other  live  stock,  are 
sent  to  England  ;  the  articles  required  for  the 
consumption  of  the  island  are  in  a  considera- 
ble degree  supplied  from  Erauce. 

JEWELLING  OE  WATCHES  is  the  art 
of  setting  diamonds,  rubies,  sapphkes,  chry- 
solites, or  other  hard  stones,  in  the  frame- 
plates  and  other  parts  of  watches,  in  such  a 
manner  that  the  pivots  of  the  watch  may  act 
in  holes  made  in  these  stones.  The  province 
of  the  watch-jeweller  is  to  select  the  stones, 
and  (except  in  the  case  of  diamonds^  to  grind, 
poHsh,  tturn,  drUl,  and  set  them  into  the 
frames  or  other  parts  of  the  watch  in  such  a 
manner  that  the  holes  in  the  stones  may  cor- 
respond exactly  in  position  with  holes  previ- 
ously made  by  the  watch-finisher  or  escape- 
ment-maker. Jewelling  is  an  operation  which, 
when  well  performed,  adds  materially  to  the 
durabiUty,  and  not  a  little  to  the  elegance  of 
the  machine.  The  apparatus  necessary  for 
the  jeweller  to  carry  on  his  business  are,  a 
small  lathe  :  small  gravers  for  turning  brass 
and  steel;  a  quantity  of  rough  diamond  in 
fragments,  technically  termed  hort;  small 
mUls  or  circular  disks  of  metal  (usually  cop- 
per) for  grinding  the  stones  into  shape  ;  dia- 
mond-powder of  various  degrees  of  fineness 
for  poUshing ;  and  turning-tools,  made  by 
cementing  small  pieces  of  bort  into  a  notch 
made  in  the  end  of  small  brass  wires  and 
fixed  in  proper  handles. 

JEW'S-HARP.  This  simple  musical  instru- 
ment consists  of  an  iron  frame,  resembling  in 
form  the  handle  pai-t  of  an  old  fashioned 
corkscrew,  in  the  centre  of  the  upper  and  wide 
part  of  wliich  is  riveted  at  one  end  an  elastic 
steel  tongue.  The  extremity  of  this  tongue, 
at  the  free  end,  is  bent  outwards  to  a  right 
angle,  so  as  to  allow  the  finger  easily  to  strike 
it  Avhcn  the  instrument  is  placed  to  tho  inouth 
and  firmly  supported  by  the  pressure  of  tho 
parallel  extremities  of  tlie  frame  against  the 
teeth.  The  action  of  this  instrument  is  very 
remarkable;  the  elastic  spring  gives  the 
sound  by  its  vibrations ;  but  this  sound  under- 
goes musical  modifications  by  varying  tho 
cavity  of  the  mouth  of  the  performer,  which 
lie  does  by  slight  movements  of  the  Hps  and 
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jaws.    The  late  M.  Eulenstein  produced  ex- 
quisite music  from  this  instrument. 

JOINEEY.    This  name  is  given  to  the 
handicraft  of  joining  pieces  of  wood  together, 
for  the  interior  fittings  of  buildings,  for  maldng 
articles  of  furniture,  and  for  numerous  pur- 
poses requiring  greater  neatness  of  workman- 
ship than  the  operations  of  the  carpenter.  As 
carpentry  and  joinery  are  in  many  cases  carried 
on  in  the  same  estabhshment,  and  even  by  the 
same  workmen,  it  would  be  difficult  accurately 
to  define  the  limits  of  these  two  kindred  arts. 
The  proper  object  of  carpenter's  work  in  a 
building  is  to  give  firmness  and  stability  to  the 
structure  ;  and  within  its  proper  range  may  be 
embraced  all  the  rough  tunber-work  necessary 
for  the  support,  division,  or  connection  of  the 
several  parts  of  a  building.    Carpentry  thus 
includes  the  construction  of  the  framing  of 
floors,  partitions,  and  roofs.    Joinery  has  for 
its  object  the  addition  of  all  the  fixed  wood- 
work necessary  for  convenience  or  ornament. 
Cabinet-making,  or  that  department  of  wood- 
work which  relates  to  the  making  of  furniture, 
has  Uttle  affinity  with  joineiy,  although  the 
same  materials  and  tools  are  employed  in 
both  descriptions  of  work.    The  line  of  de- 
marcation, however,  between    joinery  and 
cabinet-making  seems  to  be  even  more  diffi- 
cult to  define  than  that  between  carpentry  and 
joinery;   and,  with  the  exception  of  such 
matters  as  veneering  and  polishing,  which 
relate  only  to  the  use  of  the  harder  and 
more  valuable  woods,  the  operations  of  the 
cabinet-maker  and   the  joiner   are  nearly 
identical,  the  same  means  being  adopted  by 
both  for  the  production  of  heat  and  strong 
joints,  and  for  evading  the  injurious  effects  of 
shrinkage  and  warping  in  the  material  ope- 
rated upon.    A  few  details  on  these  subjects 
will  be   found  under  Caepentey  ;  Furni- 
ture Manufacture. 

JUNIPER.  There  ore  about  twenty  species 
of  this  plant,  three  or  four  of  which  are  valu- 
able in  the  arts  and  in  medicine.  The  Common 
Juniper  grows  wild  in  all  the  northern  parts 
of  Europe.  The  fruit  is  used  in  considerable 


quantities  in  the  preparation  of  gin,  and  in 
medicine.  Oil  of  Juniper  is  said  to  be  the 
most  powerful  of  all  diuretics  in  doses  of  four 
drops.  The  Juniperus  Suhina,  or  Savin,  is 
found  wild  in  the  middle  of  Europe  and  the 
west  of  Asia,  inhabiting  the  most  sterile 
soil,  and  is  frequently  met  with  in  this 
country  in  shrubberies.  The  Oil  of  Savin, 
and  other  preparations  of  the  plant,  are  pow- 
erful medicines.  The  Juniperus  Bemudiana, 
or  Bermuda  Bed  Cedar,  is  very  httle  known  in 
Great  Britain,  in  consequence  of  its  not 
bearing  the  cUmate  wthout  protection.  It  is 
a  native  of  the  Bermudas,  where  it  becomes  a 
large  tree,  with  a  soft  fragrant  wood,  the 
value  of  which  is  well  known  from  its  use 
in  cabinet  work  and  the  manufactm-e  of  pencils. 

JURA.    On  the  more  elevated  parts  of  this 
moimtainous  department  of  Ei-ance,  there  is 
abundant  pasture,  on  which  during  summer, 
from  June  to  October,  great  numbers  of  cattle 
and  horses  are  fed.    During  that  season  the 
chalets,  or  solidly  constructed  huts,  on  the 
heights,  serve  as  habitations  for  the  herds, 
stores  for  the  dairy  produce,  and  as  sheds  for 
the  cattle;  in  these  the  cows  are  milked, 
butter  and  cheese  ai-e  make.    There  is  one 
herdsman  for  every  20  cows,  and  one  cheese- 
maker  for  evei7  80.  The  agricultural  produce  of 
the  department  is  barely  enough  for  the  con- 
sumption.The  produce  of  ^^e  amomits  to  about 
8,000,000  gaUons  annually,  the  best  growOis 
being  those  of  the  districts  about  Arbois,  Cha- 
teau-Chalon,  and  Lons-le-Saulnier.  Several 
iron  mines  are  worked  ;  gold,  copper,  lead,  and 
coal  are  found;  the  peat  beds  are  dug  for 
fuel;   mai-ble,   alabaster,  and  lithographic 
stone  are  quaiTied.  There  are  important  salt- 
works at  Salins  and  Montmorot.    The  manu- 
factiure  of  iron  and  iron  wares,  earned  on  m 
about  a  hundred  smelting  furnaces,  forges,  and 
foundries,  is  the  most  important  object  of 
industrial  activity.    The  other  manufactm-es 
are  paper,  watch  and  clock  works  ;  turnery  in 
wood,  bone,  ivoiy,  and  hom  ;  coarse  woollens, 
linen,  mineral  acids,  salt,  casks,  steel,  scythes, 
nails  of  all  kinds,  tiles  and  leather. 
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KALEIDOSCOPE.   This  beautiful  optical 
iiinstrument  was  invented  by  Dr.  (Sir  David) 
EBrewster,  and  made  public  in  1817.    The  es- 
ssential  parts  of  the  instrument  consist  of  two 
pplane  mirrors  of  glass,  having  their  hinder 
sBui'faces  blackened  in  order  to  prevent  any  re- 
Mection  of  hght  from  thence.    Each  mirror  is 
ftfrom  six  to  ten  inches  long,  and  of  a  trapezoi- 
Idal  form ;  the  larger  end  about  an  inch  and  a 
(  half  wide,  and  the  shorter  end  about  three 
juartersof  an  inch;  and  the  two  are  placed 
iii  contact  with  one  another  at  the  wide  end  of 
ich,  so  as  to  form  a  dihedi-al  angle,  the  like 
ids  being  placed  together.    The  object  to 
■  viewed  is  disposed  contiguously  to  the 
rger  ends,  and  the  eye  should  be  near  the 
;-posite  exti-emity,  but  a  httle  above  the  line 
i'  contact.    The  effect  produced  by  the  re- 
lections  of  the  hght  from  the  two  surfaces  is 
singularly  beautiful  ;    the    objects  viewed 
iiidergo  multiphed  reflections,  and  assume 

I  aceful  symmetrical  forms.    Sir  David  Brew- 
r  found  means  to  obtain  multiplied  images 
such  objects  as  flowers,  trees,  and  even  per- 
ns or  things  iu  motion :  and  thus  the  im- 

"iftance  of  the    instrument    was  greatly 
|"^ieased.    Some  kaleidoscopes  have  been 
rented  in  such  a  manner  that  the  two 
iTors  may  be  placed  at  any  required  angle 
I  h  one  another ;  by  which  means  tlie  images 

II  the  visible  field  of  \iew  may  be  varied  at 
I "asure.    The  instrument  is  capable  also  of 

mg  constructed  so  that  the  multiphed  image 
ay  be  projected  on  a  screen,  and  thus  made 
i  sible  at  one  time  to  many  spectators.  Again, 
•r.  Roget  has  shown  that  the  properties  of 
instrument  may  bo  greatly  extended  by 
;  "ploying,  instead  of  two,  three  and  even  four 
<m  mirrors,  united  together  at  their  edges 
:w  to  form  a  hollow  prism,  or  a  frustum  of 
pyramid,  the  reflecting  surfaces  being  to- 
irds  the  interior.    These  are  called  poly- 
ntral  kaleidoscopes. 

KAMTCHATKA.  In  this  remote  corner 
'  Asia  there  are  a  few  spots  which  yield  rye, 
■iriey,  buckwheat,  potatoes,  white  cabbages' 
"nips,  radishes,  and  cucumbers,  but  these 
I'lcles  are  only  cultivated  by  the  Russian 

ttlers.  The  natives  formerly  lived  chiefly 
"  the  produce  of  the  chase ;  but  since  the 
"liber  of  wid  animals  has  considerably  de- 
i!.cd  fishing  is  raoiG  attended  to.   Fish  is 


very  abundant  on  the  coasts.  The  forests 
contain  many  fine  timber-trees,  which  are  Uttle 
used,  but  might  be  employed  ia  ship -building. 
The  mineral  wealth  is  little  Imown :  in  some 
places  there  is  iron  ore,  and  sulphur  in  im- 
mense beds  is  found  in  the  vicinity  of  the 
volcanoes.  The  manufactures  and  commerce 
of  such  a  country  are  of  course  extremely 
limited. 

KAOLIN.  This  is  the  Chinese  porcelain 
claij.  It  occurs  massive  and  disseminated  in 
disintegrating  granite  rocks,  and  is  generally 
supposed  to  be  derived  from  the  decomposition 
of  the  felspar  which  they  contam.  Its  colour 
is  either  white,  yellowish,  or  reddish-white. 
Kaohn  is  found  in  China,  France,  Saxony,  &c.; 
and  in  England  a  large  tract  of  this  substance 
occurs  near  St.  Austle  in  CornwaU,  on  tho 
south  side  of  the  granite  range.  It  contains 
crystals  of  felspar,  quartz,  and  mica.  From 
this  source  the  porcelain  manufactory  of  "Wor- 
cester is  supplied. 

KELP.    [Ashes;  Soda.] 
KENT.    This  fruitful  county  is  well  cir- 
cumstanced in  respect  both  to  commerce  and 
its  productions.    It  has  a  most  abundant 
steam  traffic  from  Dover,  Deal,  Ramsgate, 
Margate,  Heme  Bay,  Sheerness,  Gravesend, 
Greenhithe,  Erith,  Woolwich,  Charlton,  and 
Greenwich,  to  London;  from  Rochester  to 
Sheerness;  from  Ramsgate  and  Dover  to 
Ostend;  from  Dover  to  Calais  and  Boulogne  ; 
and  from  Folkestone  to  Boulogne.  The  whole 
of  the  railways  of  the  county  belong  to  one 
company— the  South-E  astern.  They  comprise 
lines  from  Red  HiU  to  Ashford;  Ashford 
to  Hastings;  Ashford  to  Dover;  Ashford  to 
Canterbury;  Canterbiuy  to  Ramsgate  and 
Margate;  Canterbury  to  "VVhitstable;  Minster 
to  Deal;  Paddock  Wood  to  Maidstone;  Tun- 
bridge  to  Tunbridge  WeUs  (now  being  ex- 
tended to  Hastings);  the   Greenwich  and 
Bricklayers'  Arms'  Branches  ;  and  the  North 
Kent  line  (London  to  the  Medway) 

Kent  produces  several  crops  which  are  pecu- 
liar to  It  such  as  canary  and  radish  seed. 
Other  seeds  arehkewiso  raised  for  the  London 
seedsmen,  such  as  spinach,  cresses,  and  white 
mustard.  Kidney  beans  are  cultivated  to  acon- 
siderablo  amount  in  the  neiglibourhood  of 
^andwich,  and  produce  from  ton  to  twenty 
bushels  per  aero.    Woad  and  madder  wore 
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formerly  much  cultivated.    The  marshes  pro- 
duce most  of  the  hay  consumed  in  winter. 
Romney  Marsh,  which  is  well  known  for  the 
richness  of  its  grass,  contains  ahout  44,000 
acres ;  on  the  borders  of  the  Stour  ai-e  27,000 ; 
and  along  the  Medway,  Thames,  and  Swale, 
ahout  11,500  more.    A  great  many  sheep  are 
reared  and  fattened  in  these  marshes.  _  Hops 
are  grown  to  a  very  great  extent  in  this 
county,  and,  ^nth  the  exception  of  those  which 
are  raised  at  Fai-nham  in  Surrey,  are  the  most 
esteemed  of  any  in  England.    Near  London 
there  ai-e  many  extensive  gardens ;  and  about 
Deptford  hundreds  of  acres  are  laid  out  in 
aspai-agus  beds.    Great  quantities  of  peas  are 
also  raised  for  the  London  market  on  the  hue 
of  road  from  London  to  Rochester.  Apples, 
pears,  plums,  and  cherries   are  raised  in 
orchards,  and  the  produce  sent  to  London 
markets.    The  cultivation  of  filberts  is  pecu- 
liar to  iient,  and  well  managed,  especially  in 
the  neighbourhood  of  Maidstone.    The  Kent 
ish  woods  are  diminishing  every  year;  and 
the  produce  of  bark  and  timber  is  much  re 
duced  from  what  it  formerly  was. 

Ashford  is  becoming  an  important  town  in 
this  county,  on  account  of  it  being  the  depot 
of  the  South-Eastern  Company,  Chatham, 
Dahtfoed,  and  Dover  are  briefly  alluded  to 
elsewhere.    Folkestone  harbour,  owing  to  the 
accumulation  of  shingle,  is  not  capable  of 
affording  anchorage  to  many  vessels,  but  has 
been  considerably  improved  by  the  engineers 
of  the  South-Eastern  Railway  Company,  who 
purchased  it  when  they  extended  the  hue  of 
railway  from  Folkestone  to  Dover.  Steam- 
packets  ply  between  Folkestone  and  the  oppo- 
site ports  of  France  ;  and  the  town  is  acqmring 
commercial  importance.  Gravesend  and  Green- 
tvich  are  both  important  for  their  steamboat 
traffic.     Maidstone,  the  assize-town  of  the 
county,  is  situated  on  a  declivity  on  the  west 
bank  of  the  Medway.   A  lock  has  been  made 
at  AUington,  about  a  mile  below  Maidstone 
to  improve  the  narigation  of  the  river,  previ- 
ous to  the  formation  of  which  the  tide  ascended 
to  Maidstone.    There  is  much  traffic  on  the 
river,  in  coals,  timber,  iron,  groceries,  &c., 
upwards,  and  in  Kentish  ragstone,  paper,  hops, 
fruit,  &c.,  downwai-ds.  Margate  and  Banmgate 
have  much  active  commerce  arising  out  of 
their  pleasure-traffic.  Milton  has  considerable 
trade,  arising  from  its  oyster  fishery,  and  from 
Its  being  the  port  of  communication  with 
London  for  the  siiiTOunding  agricultural  dis- 
trict.   At  Shccrncss  the  dockyard  is  sufficiently 
capacious  to  receive  ships  of  war  of  the  largest 
size.   There  are  large  storehouses,  a  mast- 
honso,  rigging-house,  sail-loft,  &c.    At  Tiin- 
hrirlgc  Wells  there  ai-o  considerable  manufac- 


tm-es  in  turned  wood.  At  Whitslable  the  in- 
habitants are  engaged  in  the  oyster  fishery. 
Woolwich  derives  its  main  importance  from 
its  dockyard,  from  the  government  foundry 
for  cannon  having  been  estabhshed  there,  and 
from  its  having  been  made  a  great  depot  for 
naval  and  mihtai-y  stores.  The  Royal  Dock- 
yard contains  two  large  dty  docks,  a  basin 
400  feet  by  300  feet,  capable  of  receiving  the 
largest  vessels,  together  with  extensive  store- 
houses, mast-houses,  &c.  The  foundry  for 
cannon  forms  one  of  the  principal  depai-tments 
of  the  Royal  Arsenal.  In  the  Rope-yard,  at 
the  east  end  of  the  town,  cables  of  the  largest 
size  are  made. 

KENTUCKY.  The  produce  and  manufac- 
tm-es  of  this  important  American  state  receive 
a  few  illustrations  under  United  States. 

KERMES  MINERAL  is  a  peculiar  sul- 
phiu-et  of  antknony,  formeriy  much  but  now 
:ittle  used  in  medicine.  It  is  obtained  m  the 
:brm  of  a  brownish  red  powder. 

KERRY.    Mountain  ridges,  boimdhig  val- 
leys  of  greater  or  less  width,  form  the  distin- 
guishing featm-es  over  the  greater  part  of  this 
Irish  county.    The  whole  coast  hue,  from  the 
Shannon  to  the  Kenmare,  contains  many  good 
harbours,  of  which  that  of  Valentia  might  be 
made  of  high  commercial  value.    The  roads 
in  the  south-western  parts  of  Kerry  up  to  the 
year  1820  were  scarcely  passable  for  wheel- 
carriages,  and  there  are  some  parts  of  the 
coast  between  Kemnare  and  Cahhciveen  still 
inaccessible,  except  on  foot  or  horseback. 
But  gi-eat  exertions  have  been  made  to  esta- 
bhsh  good  roads  across  the  county and  these 
roads  have  been  veiy  instrumental  in  develop- 
ing the  resources  of  the  distiict.    The  moun- 
tains of  Glanbehy  abound  with  kon-ore,  which 
was  formeriy  smelted  in  considerable  quanti- 
ties at  Blackstones,  in  works  erected  by  Sir 
William  Petty;  but,  the  supply  of  tnuber 
having  failed,  these  works  were  given  up  about 
the  year  1750.    Iron  has  been  worked  m 
other  parts,  and  copper  and  lead  also  exist  m 
the  county.    The  slate  quarry  in  \alentia 
produces  flags  and  slates  to  a  large  amount; 
the  flagging,  which  is  of  a  very  superior  de- 
scription, is  transported  to  London.  _ 

Cider  is  made  in  the  county  in  considerable 
quantity.  The  chief  trade  consists  in  exports 
of  agricultural  produce,  chiefly  oats  and  butter. 
The  manufacture  of  linen  is  caiTicd  on  ^\•lU^ 
some  activity  in  the  neighbourhood  of  Dmgle 
There  is  also  a  general  manufacture  of  coarse 
woollens  throughout  the  cotinly  for  home  con- 
sumption. Fishing  is  caiTicd  on  extensively 
on  the  coasts.  ,  , 

Situated  in  Uie  south-west  comer  of  Ir^^^Y'Z 
itmay  yet  bo  a  long  time  before  Kerry  rises. 
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into  commercial  importance;  it  has  however 
many  of  the  requisite  elements,  when  more 
propitious  daj-s  for  Ireland  shall  ai'rive. 

KEESEYMEEE.  In  the  woollen  manu- 
facture, hroad-cloth  is  an  example  of  plain 
weaving,  followed  by  the  process  of  fulhng ; 
wliile  the  name  of  kerseymere  is  given  to  a 
fulled  cloth  which  is  woven  into  the  pecuUai- 
/((•('iV  pattern.  These  differences  are  explained 
Tinder  Weaving. 

KETCHUP.  This  well-known  preparation 
iVom  the  mushroom  and  other  plants  used 
J .  as  a  condiment  for  flavoming,  differs  greatly 
inn  its  ingredients  and  manufacture,  according 
tito  the  chief  substance  which  gives  it  its  name. 
IThere  ai-e  camp  ketchup,  cucumber  ketchup, 
^sea  ketchup,  mushroom  ketchup,  Pontac 
kketchup.  Tomato  ketchup,  walnut  ketchup, 
wwine  ketchup,  and  two  or  three  others.  Mush- 
rroom  ketchup  is  prepared  (according  to  one 
lamong  many  recipes)  from  mushroom  juice, 
Ipunento,  cloves,  pepper,  mustai-d,  ginger,  salt, 
aand  shalots. 

KEY.  [Locks  and  Keys.] 
KHERSON.  In  this  province  of  Asiatic 
ITlussia  agriculture  is  in  a  backward  state ;  the 
1  breeding  of  cattle  and  sheep  is  the  chief  occu- 
ppation  of  the  population.  Corn,  hemp,  flax, 
t  tobacco,  liquorice,  saffron,  and  mustard  are 
grown.  The  vine  is  cultivated,  and  much  at- 
!  tention  is  paid  to  horticulture.  Oxen  and 
I  buffalocs  are  numerous,  and  used  for  draught. 
IThe  fisheries  on  the  sea-coast  and  in  the 
1  rivers  are  important.  The  minerals  are— fine 
I  potter's  clay,  freestone,  slate,  challc,  talc,  salt- 
rpetre,  agates,  and  gar-nets.  The  province  is 
well  situated  for  trade ;  and  the  foreign  com- 
'  rnerce  of  the  counti-y  is  very  important  and 
i  tapidly  increasing. 

KIACHTA,  a  town  in  Siberia,  is  commer- 
'  2ially  very  important  on  account  of  the  traffic 
of  this  place  with  MuimaUchin,  the  Chinese 
■  emporium,  which  is  less  than  a  mile  from  the 
t  town,    Tlie  Eussians  bring  to  Kiachta  furs  of 
:  the   sable,   black  fox,   and  emiine;  hides, 
"  woollen  cloth,  and  other  coarse  woollen  fabrics ; 
■glass,  looking-glasses,  and  cattle.    They  re- 
ceive in  retiu-n  from  the  Chinese,  manufac- 
I  tured  silk  and  cottons,  tobacco,  china,  fumi- 
'  ture,  and  several  lands  of  toys  ;  but  the  prin- 
cipal commodity  taken  in  exchange  is  tea. 

KIDDEEMINSTEE  CARPETS.  The 
relation  which  the  carpets  so  called  bear  to 
varieties  is  explained  under  Carpet 
nVlANUFACTunE.  Kidderminster  mostly  de- 
pends on  its  carpet  trade  ;  and  the  manufac- 
'tm-ers  have  sent  specimens  of  their  skill  to  the 
•Great  Exhibition,  of  carpets,  tapestry,  and 

KILDARE.    This  Irish  county,  in  the 


districts  near  the  Lififey,  is  in  a  high  state  of 
cultivation,  and  much  of  it  in  demesne.  The 
Grand  Canal,  wliich  crosses  the  Liffey  by  an 
aqueduct  near  Naas,  is  carried  through  a  tract 
of  bog  which  comprises  about  40,000  statute 
acres  of  peat-moss,  in  some  places  40  feet 
deep,  reposing  on  Umestone  gravel,  which 
rises  hi  low  cultivable  ridges  between  the  prm- 
cipal  fields  of  morass.  The  north-western 
part  of  the  comity,  extending  from  the  Bog 
of  Allen  to  the  Boyne,  is  open  and  chiefly  in 
pasture.  Portions  of  the  Great  Southern  and 
Western  Eailway,  and  the  Midland  Great 
Western  Eailway,  pass  through  this  county. 
The  soil  of  the  county  is  generally  a  rich  loam, 
resting  on  Umestone  or  clay-slate.  There  are 
rich  fattening  lands  in  the  baronies  of  Car- 
berry,  Clane,and  North  and  South  Salt,  which 
occupy  the  north  westei-n  and  north  eastern  por- 
tions of  the  county.  An  improved  system  of  agri- 
culture has  been  introduced  by  the  resident  pro- 
prietors, and  is  practised  to  some  extent  by  the 
smaller  fai-mers.  Oxen  are  in  general  use 
both  for  di-aught  and  the  plough.  There  fee 
many  corn-mills  in  the  county.  The  otily 
manufactures  carried  on  within  the  county 
are^  of  cottons  and  woollens,  but  to  a  very 
limited  extent. 

KILKENNY.  We  here  have  another  Irish 
county,  which,  like  ICildare,  is  wholly  inland. 
The  surface  of  KiUcenny  is  mostly  occupied 
by  the  Umestone  of  the  central  plam,  overlaid 
in  the  hilly  districts  north  of  KiUcenny  city  by 
shale  and  sandstone.  The  coal  formations 
are  nearly  co-extensive  with  the  hilly  districts. 
These  coal-beds  would  be  of  gi-eat  commer- 
cial value,  if  the  natural  resources  of  Ireland 
were  better  developed.  The  general  colour  of 
the  limestone  is  a  blueish  gray.  Near  Kil- 
kenny it  passes  into  a  fine  black  marble,  con- 
taining a  great  variety  of  shelly  impressions. 
These  beds  are  extensively  quarried,  and  the 
blocks  dressed  on  the  spot  by  a  saw-mill  dri- 
ven by  the  Nore.  The  marble,  which  is  some- 
times procured  of  a  jet  black,  is  manufactured 
into  chimney-pieces,  tombstones,  &c. ;  it  bears 
a  very  high  polish,  and  can  be  raised  in  large 
blocks.  In  the  coal-tract  the  soil  is  a  moory 
turf  lying  over  a  stifl' whitish  clay,  which  is  the 
poorest  district  out  of  the  mountain  region ; 
but  many  districts  have  deep  rich  soils.  Some 
of  the  best  wheat  and  meadow  lands  in  the 
south  of  Ireland  are  situated  in  the  level  tract 
along  the  Snir,  About  one  third  of  the  level 
districts  is  in  tillage.  There  are  two  districts 
almost  wholly  occupied  by  dairy-farmers,  the 
Walsh  Mountains  and  the  southern  part  of 
the  Castlecomcr  tract.  In  the  southorn  dairy 
district  the  soar  milk  is  used  for  fattening  pigs 
for  the  Waterford  market:  in  the  northern 
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dista-ict  the  milk  is  sold,  there  heing  no  conve- 
nient market  for  pork. 

The  manufacture  of  carpets,  diapers,  and 
tapestry  was  introduced  into  the  county  hy 
the  Countess  of  Ormonde  in  1359.  James, 
Duke  of  Ormonde,  about  the  middle  of  the 
17th  century,  estabhshed  and  encouraged,  at 
a  great  expense,  both  linen  and  woollen  ma- 
nufactures ;  and  about  the  close  of  the  same 
century  the  Bessborough  family  introduced 
the  manufacture  of  linen  into  the  southern 
parts  of  the  county.  Ncme  of  these  branches 
of  trade,  however,  nor  that  of  blankets,  inti'O- 
duced  about  a  century  ago,  have  continued  on 
anything  like  an  extensive  scale.  A  coarse 
frieze  for  home  consumption  is  made  among 
the  peasantry.  There  are  many  flour-mills  in 
the  county. 

KINIC  ACID,  sometimes  called  Cinchonic 
Acid,  is  obtained  from  cinchona  bark.  It  has 
a  very  sour  taste  ;  it  reddens  litmus  paper 
strongly,  is  unalterable  in  the  air,  dissolves  in 
2  J  times  its  weight  of  water  at  48°,  and  is  also 
soluble  in  alcohol.  It  combines  mtli  many  of 
the  alkalies  and  metals  to  form  salts,  which 
are  more  used  in  medicine  than  in  the  manu- 
facturing arts. 

KINO.  This  astringent  substance  is  the 
concrete  juice  of  one  or  more  plants,  the 
identification  of  which  is  a  matter  of  cUspute 
among  botanists.  From  India,  Africa,  Aus- 
traUa,  and  the  West  Indies,  concrete  juices 
are  brought,  which,  correctly  or  not,  obtain 
the  name  of  Kino.  These  different  exti-acts 
differ  in  their  chemical  habitudes  with  re- 
agents, but  they  all  agree  in  possessing  a 
strong  astringent  power.  Kino  most  com- 
monly occurs  in  grains  of  a  shining  aspect 
and  lich  ruby-red  colour ;  they  are  easily  re- 
duced to  powder.  It  is  neariy  entirely  soluble 
in  water  and  in  alcohol. 

KNIFE  MACHINES.  The  manufacture 
of  knives  is  noticed  under  Cutlery.  It  aftbrds 
a  curious  illustration  of  the  extent  to  which 
the  saving  of  labour  by  mechanical  aid  has 
been  carried,  that  a  machine  has  been  invented 
to  perform  the  operation  of  cleaning  table- 
knives  ;  in  which  the  cleaner  has  simply  to 
turn  a  handle,  instead  of  bestowing  arm-move- 
ment in  a  somewliat  laborious  way.  Tiiero 
are  two  rival  patented  raacliines  for  this  pur- 


pose, Kent's  and  Masters';  both  relate  to  a 
macliine  wliich  was  invented  by  an  American, 
and  was  introduced  into  this  counti-y,  under 
certain  arrangements,  by  the  parties  above- 
named.  The  machine  consists  of  a  flat  cylin- 
der, or  drum,  in  the  inside  of  which  are 
brushes  placed  in  contact ;  holes  are  made 
round  the  drum,  in  which  are  placed  from 
four  to  twelve  knives,  according  to  the  size  of 
the  machine.  The  blades  of  the  knives  pass 
between  the  brushes  ;  and  when  the  brushes 
are  made  to  rotate  by  a  handle  worked  from 
without,  the  blades  of  the  L-nives  are  exposed 
to  an  amount  of  friction  sufficient  to  clean 
their  surfaces.  The  machines  are  sold  from 
about  two  guineas  upwards. 

KONIGSBEEG,  one  of  the  two  govern- 
ments into  which  the  prorince  of  East  Prussia 
is  divided,  is  a  place  of  considerable  commer- 
cial enterprise.  Memel,  the  most  northern 
town  in  Prussia,  is  weU  situated  for  commerce : 
the  exports  consist  of  timber,  hemp,  flax,  corn, 
hides,  tallow,  bristles,  &c.,  most  of  which  are 
brought  from  Poland  and  Russia;  the  im- 
ports ai-e  chiefly  salt,  colonial  produce,  and 
manufactured  goods.  The  number  of  ships 
tliat  frequent  the  port  amounts  to  between 
700  and  800.  In  the  town  there  are  several 
breweries,  distilleries,  soap  factories,  oil  and 
saw  mills,  &c.  Tilsit  has  a  trade  in  com.  Un- 
seed, timber,  beer,  spirits,  leather,  &c.  Inster- 
burg  has  manufactm-es  of  cloth,  huen,  woollen 
stockmgs,  and  spirits,  and  trades  extensively 
in  corn  and  flax.  Gumbiniicn  has  woollen  and 
hnen  factories,  chstilleries,  and  tanyards  ;  the 
trade  in  corn  and  flax-seed  is  important.  Kii- 
nigsherg,  the  capital  of  the  province,  has  com- 
munication by  the  Friedrichs-Gruben  Canal 
with  the  Jilemel,  by  which  river,  the  Oginsld 
Canal,  and  the  Dnieper,  it  has  the  advantage 
of  a  complete  interior  navigation  into  Poland, 
Lithuania,  and  even  to  the  Black  Sea.  The 
manufactm-es  consist  of  woollen  cloth,  linen, 
silk,  leather,  tobacco,  sugai-,  beer,  and  spirits. 
Tlie  exports  ai-e  composed  of  corn,  flax-seed, 
flax,  hemp,  linen  yarn,  linen  cloth,  oil  cakes, 
bristles,  feathers,  and  bides.  The  imports  ai-e 
chiefly  sugar,  coflee,  spices,  dyewoods,  tobacco, 
salt,  various  raw  materials  and  manufactured 
goods. 
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LABORATORY.  Tliis  name  is  given  to 
the  room  in  which  chemical  operations  are 
performed.  Tlie  requisites  for  the  proper  ar- 
rangement of  and  the  necessary  instruments 
for  a  laboratory  maybe  seen  at  length  in  Pro- 
fessor Fai-aday's '  Chemical  Manipulation.' 

LAC,  is  a  resinous  substance,  which  in  the 
East  Indies  flows  from  certain  trees  in  the 
state  of  a  milky  fluid,  on  account  of  tlie  punc- 
ture made  by  a  small  insect,  the  Coccus  ficiis, 
in  their  branches,  in  order  to  deposit  its  ova. 
The  ti-ees  are  principally  the  Ficus  indica,  Fi- 
ciis rcl'u/iosa,  and  Rhamnus  jiijiiba.  There  ai'e 
three  kinds  of  lac  known  in  commerce,  distin- 
guished by  the  names  of  Stick  Lac,  Seed  Lac, 
and  Shell  Lac.  Stick  Lac  is  the  substance  in 
its  natm-al  state ;  it  is  of  a  reddish  colour,  and 
incrusts  small  t\vigs;  when  broken  off  and 
boiled  in  water,  it  loses  its  red  colour,  and  is 
then  termed  Seed  Lac ;  and,  when  melted  and 
reduced  to  the  state  of  thin  plates,  it  is  called 
Shell  Lac,  which  has  a  yellowish  brown  colour. 

Several  chemical  substances  are  produced 
from  Lac.  Laccin  is  the  substance  which  re- 
mains after  the  lac  has  been  repeatedly  di- 
gested in  alcohol  and  water.  It  is  insoluble 
in  water,  alcohol  or  etlier.  Laccic  Acid  sepa- 
rates from  solution  in  water,  by  spontaneous 
'  evaporation,  in  crystalline  grains.  With  the 
:  alkalies  and  with  lime  it  forms  salts  wliich  are 
soluble  in  alcohol  and  in  water,  and  are  deli- 
quescent.   CuchineUin,  or  tlie  colouring  mat- 

■  ter  of  stick-lac  is  similar  to  that  of  cochineal, 
is  used  for  the  same  purposes,  and  yields  a 

-  scarlet  colour  little  inferior  to  it. 

Lac  Bijc  and  Lac  Lake,  two  preparations  of 
lac  which  are  manufactured  in  the  East  Indies 
are  used  to  a  very  considerable  extent  in  scar- 
let dyeing. 

_  LACE  MANUFACTURE.  This  very  plea- 
sing branch  of  industry  exhibits  instructive 

■  features  in  respect  to  the  application  of  ma- 
chinery to  wliat  was  before  mere  iuuul-labour. 
'VVe  must  glance  at  the  subject  in  its  two 

'aspects  of  pillow-lace  and  hiMin-ncl. 

Pillow  Lace  : — Real  lace,  such  as  tliat  which 
often  obtains  so  higli  a  price,  is  mostly  made 
of  flax  thread,  and  is  produced  in  the  following 
'^ay.  The  lace-worker  sits  on  a  stool  or  chair, 
(land  places  a  hard  cushion  on  her  lap.  Tlie 
'■desired  pattern  is  sketclicd  upon  a  piece  of 
''Parchment,  which  is  then  laid  down  upon  the 


cushion;  and  she  inserts  a  number  of  pins 
through  the  pai-chment  into  the  cushion,  in 
places  determined  by  the  pattern.  She  is 
also  pronded  with  a  number  of  small  bobbins, 
on  which  threads  are  wound  ;  fine  thread  being 
used  for  making  the  meshes  or  net ;  and  a 
coarser  kind,  called  gymp,  for  working  the 
device.  The  work  is  begun  at  the  upper  part 
of  tlie  cushion  by  tying  together  the  threads  in 
pairs,  and  each  pair  is  attached  to  one  of 
the  pins.  The  threads  are  then  twisted  one 
round  another  in  various  ways,  according 
to  the  pattern ;  the  bobbins  serving  as 
handles  as  well  as  for  a  store  of  material, 
and  the  pins  serving  as  knots  or  fixed  centres 
around  which  tlie  threads  may  be  twisted. 
The  pins  inserted  in  the  cushion  at  the  com- 
mencement are  merely  to  hold  the  threads  ; 
but  as  fast  as  each  httle  mesh  is  made  in  the 
progress  of  the  worldng,  other  pins  are  in- 
serted, to  prevent  the  thread  from  untwisting ; 
and  the  device  on  the  pai-chment  shews  where 
these  insertions  are  to  occur. 

The  kinds  of  lace  which  have  obtained 
flifferent  names  have  certain  pecuharities  in 
the  chai-acter  of  the  mesh.    Brussels  point 
has  a  network  made  by  the  pillow  and  bob- 
bins, and  a  pattern  of  sprigs  worked  with  the 
needle.    Brussels  yroiind  has  a  six-sided  niesli, 
formed  by  twisting  four  flaxen  threads  to 
a  perpendicular  line  of  mesh.    Brussels  wire- 
(jrouud  is  of  silk;   the  meshes  are  partly 
straight  and  partly  arched,  and  the  pattern  is 
wrought  separately  by  the  needle.  Mechlin 
lace  has  a  six-sided  mesh  formed  of  throe 
llax  tlireads  twisted  and  plaited  to  a  perpen- 
dicular line  :  the  pattern  being  worked  in  the 
net.    Valenciennes  lace  has  a  six-sided  inesh 
formed  of  two  threads,  partly  twisted  and 
plaited  :  the  pattern  being  worked  in  the  net. 
Lisle  lace  has  a  diamond-sliaped  mesh,  formed 
of  two  threads  plaited  to  a  perpendicular 
line.    Alenr^on  lace  has  a  six  sided  mesli  of 
two  threads.    Alcnr,on  point  is  formed  of  two 
tlireads  to  a  perpenchculai-  line,  witli  octagonal 
and  square    meshes    alternately.  Honihm 
lace  is  distinguished  by  tlio  beauty  of  tiio 
devices,  worked  by  the  needle.  Buckin,/ham 
lace  IS  mostly  of  a  commoner  description,  and 
somewhat,  resembles  that  of  Alen9on. 

Pillow  lace,  sucli  as  we  have  just  described, 
is  supposed  to  have  been  first  made  in  Sa.xony 
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ill  the  leth  centui-y  :  the  earlier  Italian  lace 
having  been  wrought  by  the  needle.  From 
Saxony  it  extended  to  Flanders  and  France. 
In  Brussels  alone  there  were  10,000  females 
employed  at  lace-making  at  the  close  of  the 
last  century.    The  art  was  introduced  mto 
England  soon  after  its  invention  m  Saxony  ; 
and  it  is  curious  that  Honiton  has  produced 
the  best  kinds  from  that  time  to  this.  Through- 
out the  midland  counties,  especially  Bedford, 
Buckingham,  and  Northampton,  almost  every 
town  and  village  exhibits  this  manufacture ; 
but  hand-made  lace  has  suffered  severely  from 
the  invention  next  to  be  noticed. 

BohUn-net  -.—About  1770  a  stockmg  weaver 
at  Nottmgham,  named  Hammond,  made  the 
first  attempt  to  imitate  lace  by  a  slight  adap- 
tation of  his  stocking-frame  ;  and  many  other 
persons  gradually  introduced  improvements 
in  the  art;  but  it  was  Mr.  Heathcoat  who 
eai-ly  in  the  present  centmy,  gave  the  chiet 
impulse  to  the  trade  by  the  invention  of  his 
bobbm  frame,  which  gave  the  name  of  hohhm- 
net  to  machine-made  lace.  The  manufactm-e 
sprang  up  into  wonderful  activity  m  and 
around  Nottingham;  and  though  it  has  suf- 
fered many  fluctuations  since  it  still  constitutes 
a  very  notable  department  of  Nottmgham 

industry.  , .     ,  , , .      .  • 

The  cotton  used  in  makmg  bobbin  net  is 
mostly  spun  in  Lancasliu-e.    The  machmes 
are  very  costly  and  are  seldom  or  never  owned 
by  the  actual  worker.    They  are  among  the 
most  comphcated  apparatus  employed  m  ma- 
nufactures ;  and  when  adapted  for  steam-power 
and  provided  with  the  Jacquai-d  apparatus  for 
the  production  of  figured  net,  the  maclnnes 
ai-e  sometimes  worth  1000/.  a  piece.    One  set 
of  threads,  which  we  may  call  the  warp,  is 
stretched  in  parallel  Hues  up  and  down  the 
machines;  another  set,  equivalent  to  the  weft, 
is  wound  round  small  bobbins  ;    and  the 
meshes  of  the  net-work  are  produced  by  these 
bobbms  twisting  in  and  around  and  among 
the  vertical  threads.    After  being  woven  oi 
made,  the  net  is  gassed  or  singed  to  remove 
the  little  hairy  filaments;  then  embroideied 
or  '  run  '  by  females,  if  the  better  land  of  net ; 
then  mended  if  any  of  the  meshes  have  given 
way ;  then  bleached ;  then  dyed,  if  it  be  black 
net;  then  di-cssed  or  stiffened  with  gum  or 
starch  ;  and  finally  rolled  and  pressed. 

Besides  the  specimens  from  Belgium,  lace 
Avill  form  an  important  item  iu  the  number 
of  things  sent  over  from  France  to  the 
Great  Exhibition.  The  greatest  in  amount 
and  most  remarkable  for  beauty,  will  be  con 
tributed  from  Nancy.  Besides  several  pieces 
of  minor  importance,  one  especially  is  mtended 
to  attract  groat  attenUon.  It  is  a  counterpane. 


three  yards  long  and  two  and  a  half  broad. 
In  the  middle  is  embroidered  a  bouquet  of 
roses  and  poppies,  and  a  garland  all  round  of 
the  same  flowers,  of  a  large  size,  all  embroi- 
dered ail  lance  with  cotton  of  size  No.  120,  the 
appearance  created  being  that  of  a  white 
satin  texture.  The  leaves  are  embroidered  on 
what  is  termed  a  sanded  ground.  The  tracery 
cost  three  months  of  labom-. 
LACQUERING.  [Japannikg.] 
LACTIC  ACID.    This  substance  exists  in 
milk,  and  in  larger  proportion  when  it  has 
become  som- ;  it  also  exists  in  various  other 
animal  fluids,  and  in  many  vegetable  juices. 
Lactic  Acid  is  colourless,  inodorous,  and  vei^ 
sour ;  it  attracts  moisture  from  the  an,  and 
dissolves  in  water  and  alcohol  in  aU  propor- 
tions. The  combinations  which  it  makes  with 
alkalies  and  oxides  are  not  of  much  importance 

in  the  arts. 

LACTUCA'RIUM  is  obtained  from  the 
Lactuca  virosa,  or  Acrid  Lettuce,  being  the 
inspissated  mUlvy  juice  of  the  plant,  and  which 
is  at  first  white,  but  afterwards,  by  exposm-e  to 
the  an:  and  sun,  concretes  and  becomes 
brownish.  The  juice  of  the  leaves  only 
should  be  collected  before  the  flowenng  has 
begun  ;  puncturing  the  leaves  is  the  best  mode 
of  procuring  it.  The  inspissated  concrete 
juice  resembles  opium  in  its  action,  and  is 
used  in  medicine. 

LAKE.  This  is  a  general  name  lor  an 
animal  or  vegetable  colom-ing  substance,  pre- 
cipitated m  combination  with  oxides  of  tin  or 
alumina.  Most  persons  consider  a  beautiful 
crimson  to  be  the  proper  colom-  of  lake  ;  but 
according  to  the  chemical  definition,  it  includes 
picriients  of  various  colours.  Most  of  these 
ai-e  prepared  by  causing  alum  to  act  m  an  in- 
fusion or  decoction  of  the  substance  employed. 
Blue  Lake  is  prepared  from  Indigo,  and  from 
the  blue  flowers  of  some  plants  ;  Brazil-icood 
Lake  from  Brazil-wood;  Florentine  Lake  from 
cochineal ;  Madder  Lake  from  madder  ;  Green 
Lake  from  a  mixture  of  blue  and  yellow  lakes ; 
Oranqe  Lake  from  arnotto;  Bed  Lake  from 
cochineal,  differently  employed  from  that  re- 
quired for  Florence  lake ;  Tcllow  Lake  from 
gaercitron  or  turmeric ;  and  there  are  a  few 
others,  presenting  other  tints. 

L'VMP-BLACK,  is  a  fine  charcoal  prepared 
from  certain  kinds  of  fir  containing  much 
resin,  and  the  refuse  and  residuary-  resm  left 
by  the  distillation  of  turpentme.  The  fin-nace 
chimney  is  long,  and  the  greater  part  o  it 
nearly  horizontal,  and  its  exit  is  covered  ^ith 
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old  sacking;  or  the  smoke  containing  the 
charcoal  is  carried  into  chambers,  ^^heie  it  iS 
deposited  on  coarse  cloths.  The  purest  amp- 
black  is  procured  by  the  combustion  of  oU9, 
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but  that  is  much  too  expensive  for  commou 
use.  Lamp-black  is  extensively  employed  as 
a  black  colour,  and  mixed  with  other  pig- 
menta, 

LAMP,  SAFETY.  It  has  been  long  knomi 
that  coal  mines,  and  especially  such  as  are 
deep,  are  occasionally  infested  vnth  carburet- 
ted  hydrogen,  known  to  the  miners  as  fire- 
dam}).  Several  contrivances  have  been  pro- 
posed for  safely  lighting  coal  mines  subject  to 
the  visitations  of  this  gas  ;  but  the  safety- 
lamp  of  Sh-  H.  Davy  is  the  only  one  which 
has  ever  been  judged  safe,  and  been  exten- 
sively employed. 

Davy  found  that  this  gas  requires  an  ad- 
mixture of  a  large  quantity  of  atmospheric 
air  to  render  it  explosive ;  that  explosions  of 
inflammable  gases  are  incapable  of  being 
passed  through  long  narrow  metallic  tubes ; 
and  that  this  principle  of  security  is  still  ob- 
tained by  diminishing  their  length  and  dia- 
meter at  the  same  time,  and  lilcewise  dimi- 
nishing their  length  and  increasing  their 
number,  so  that  a  great  number  of  small 
apertures  will  not  pass  explosion  when  their 
depth  is  equal  to  their  diameter.  This  led  to 
ti-ials  upon  sieves  made  of  wire  gauze :  and  he 
found  that,  if  a  piece  of  wire  gauze  was  held 
over  the  flame  of  a  lamp,  or  of  coal  gas,  it 
prevented  the  flame  from  passing ;  and  he 
ascertained  that  a  flame  confined  in  a  cyhnder 
of  very  fine  T,vu-e  gauze  did  not  explode 
even  a  mixture  of  oxygen  and  hydrogen, 
but  that  the  gases  burnt  in  it  ivith  great 
■Nnvacity. 

These  experiments  enabled  Davy  to  deter- 
mine the  principles  of  a  new  safety-lamp.  It 
consists  of  a  cylinder  of  wire  gauze,  formed 
of  iron  wire  about  of  an  inch  in  diameter, 
the  meshes  being  about  of  an  mch.  The 
wire  cylinder  is  strongly  jointed,  and  is  de- 
fended by  three  upright  strong  wires,  which 
meet  at  the  top,  and  to  them  a  ring  is  fixed, 
from  which  the  instrument  is  suspended.  The 
lamp  is  screwed  on  to  the  bottom  of  the  wire 
gauze,  and  is  suppHed  with  oil  by  the  pipe 
projecting  from  it,  when  the  top  is  itnscrewed 
and  removed.  A  wire,  bent  at  the  upper  end, 
is  passed  through  the  bottom  of  the  lamp  for 
raising,  lowering,  or  trimming  the  wick. 

When  the  lamp  is  lighted  and  introduced 
into  an  atmosphere  gradually  mixed  with  fire- 
damp, the  first  eSect  of  the  fire-damp  is  to 
increase  the  size  and  length  of  the  flame.  When 
the  inflammable  gas  forms  as  much  as  -^^  of 
the  volume  of  the  air,  the  cylinder  becomes 
filled  with  a  feeble  blue  flame,  but  the  flame 
of  the  wick  appears  burning  brightly  within 
the  blue  flame,  and  the  light  of  the  wick  con- 
tinues till  the  fire-damp  increases  to  one- 


sixth,  or  one-fifth,  when  it  is  lost  in  the 
flame  of  the  fire-damp,  which  in  thid  case 
fills  the  cylinder  mth  a  pretty  sti-ong  light ; 
and,  when  the  foul  air  constitutes  one-third 
of  the  atmosphere,  it  is  no  longer  fit  for 
respu-ation. 

The  operation  of  the  wire  gauze  in  prevent 
ing  the  communication  of  flame  is  thus  ex- 
plained :  —  Flame  is  gaseous  matter  so 
intensely  heated  as  to  be  luminous,  and  the 
temperatm'e  requisite  for  producing  it  exceeds 
that  of  the  white  heat  of  sohds.  When  the  flame 
comes  into  contact  with  wke  gauze,  it  loses  so 
much  heat  in  consequence  of  the  conducting 
power  of  the  metal  which  conveys  it  to  the 
sm-rounding  au',  that  it  is  cooled  below  the 
point  at  which  gaseous  matter  can  remain 
luminous,  and  consequently  the  flame  of  the 
gaseous  matter  burning  within  the  lamp  is 
incapable  of  passing  through  it  so  as  to 
set  fire  to  and  explode  the  mixtm-e  of  fire- 
damp and  air  by  which  it  is  surrounded ;  and 
this  cooling  power  is  exerted,  even  though  the 
vnre  gauze,  by  efi'ecting  it,  is  rendered  and  re- 
mains red-hot. 

Much  discussion  has  arisen  concerning  the 
safety  of  this  instrument ;  it  is  admitted  that 
there  ai'e  situations  where  it  would  not  be  dan- 
ger-proof; but  it  is  also  admitted  that  no  other 
invention  is  yet  equal  to  it  in  respect  to  safety. 
A  form  of  the  instrument  devised  by  Dr. 
Clanny  is  that  which  is  now  most  frequently 
employed. 

The  original  model  of  the  safety  lamp, 
made  by  Sir  Humphrey  Davy's  own  hands, 
has  been  lately  placed  among  the  collection  of 
scientific  instruments  belonging  to  the  Eoyal 
Society. 

LAMPS.  The  chief  varieties  of  artificial 
hghts  are  noticed  in  earlier  articles  [Aegand 
Lamp;  Benzole  Light;  Eude  Light;  Cam- 
PHiNE  Lamp  ;  Candle  Manutactuhe  ;  Dhum- 
MOND  Light  ;  Electeic  Light  ;  Gas  Manu- 
facttoe;  Lamp,  Safety].  Most  of  tlie  oil- 
lamps  axe  now  on  the  argand  principle,  that 
is,  having  a  ring- formed  wick,  so  as  to  admit 
air  within  and  mthout.  Some  lamps  have 
been  formed  for  burning  solid  instead  of  liquid 
fuel;  such  as  the  Soho  lamp,  which  is 
adapted  for  burning  tallow  or  fat.  One  variety 
of  lamp  is  tlie  Cared  lamp,  in  which  the  oil  is 
raised  through  tubes  by  clock-work,  so  as  con  • 
tinually  to  overflow  at  the  bottom  of  the  wick, 
and  thus  keeping  the  wick  thoroughly 
soaked.  In  Parker's  hot  oil  lamp  the  oil  is 
kept  between  two  concentric  tubes  near  the 
flame,  so  as  to  become  heated  before  it  reaches 
tlio  wick.  The  meteor  lamp  is  intended  to  bum 
rape  oil.  The  camphhw  lampn  are  described 
in  an  earlier  article.   In  the  '  Peerless  Self- 
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generating  Gas  Lamp,'  registered  by  Mr. 
llolliilay  in  184!),  the  arrangement  is  such 
that  the  oil  is  heated  and  converted  into 
vapour  before  it  reaches  the  burner. 

The  manufacture  of  brass -work  for  lamps 
and  chandeliers  forms  one  of  the  most  im- 
portant departments  of  Birmingham.  The 
brass  tubing  is  drawn,  and  the  ornaments 
cast,  on  a  scale  of  great  magnitude ;  and  the 
various  processes  of  stamping,  planisliing, 
lacquering,  burnishing,  &c.,  all  employ  a 
large  number  of  hands  in  the  lamp  trade.  AU 
our  exhibitions  of  manufactures  contain  spe  • 
cimeus  of  Birmingham  lamps.  Many  of  those 
which  are  ordinarily  considered  to  be  made  in 
London  are  of  Birmingham  manufactui-e,  put 
together  in  London. 

LANARKSHIRE.  The  wonderful  energy 
of  this  iron-smeltmg,  cotton-spinning  county 
has  already  engaged  a  little  of  our  attention 
[Glasgow].  In  addition  to  the  industrial 
statistics  there  given,  we  may  state  tliat  there 
were  in  Lanarkshire,  in  1850,  94  cotton  facto- 
ries, 9  woollen  and  worsted  factories,  4  flax 
factories,  and  4  sillc  factories  ;  that  these  con- 
tained about  930,000  spmdles,  and  about 
19,000  power  looms;  that  the  steam  and 
water  power  employed  to  work  these  factories 
was  equal  to  about  C,300  horse-power ;  that 
the  number  of  persons  employed  in  the  facto- 
ries was  about  25,000 ;  and  that  of  these 
persons,  nearly  20,000  were  females. 

LANCASHIRE.  To  the  coabfield  of  South 
Lancashire  this  county  owes  its  manufacturing 
pre-eminence.  It  occupies  a  large  irregular 
tract  between  the  Ribble  and  the  Mersey.  The 
pits  in  the  northern  coal  field  are  chiefly  in 
the  neighbourhood  of  Hornby.  The  principal 
mineral  production  of  Lancashire  is  coal 
Lead  and  iron  occur  to  some  extent,  copper 
in  small  quantity,  slate,  flag-stones,  free- 
stone, scythe -stones,  brick  clay,  and  pipe- 
clay are  among  the  mineral  products  of  the 
coxinty. 

Tlie  county  of  Lancashire  is  richly  provided 
with  those  highways  of  commerce— canals. 
The  Sankey  Canal  was  the  first  executed  in 
England;  it  extends  from  St.  Helens  to  War- 
rington, about  12  miles.  The  Dui^e  of 
Bridgewater's  Canal,  one  of  the  most  celebra- 
ted of  Brindley's  works,  extends  from  Leigh 
to  Manchester,  with  extensive  tunnels  and 
underground  works  at  Woraley.  The  Leeds 
and  Livei-pool  Canal,  one  of  the  most  exten 
give  in  the  kingdom,  connects  those  two  im- 
portant towns,  and  passes  near  Colne,  Burnley, 
Blackburn,  Wigan  and  Ormskirk.  The  Lan- 
caster canal  begins  near  Kendal  in  Westmore- 
land, and  rmis  to  Wigan.  The  Ashton  Canal 
commences  on  the  eastern  side  of  the  town  of 


Manchester,  and  runs  to  Fairfield,  about  4 
miles  from  Manchester;  it  has  branches  to 
Stockport;  to  the  Huddersfield  Canal  at 
Dukinfield ;  to  the  coUieries  at  Hollingwood, 
near  Oldham  ;  and  to  the  Rochdale  Canal. 
The  Huddersfield  and  Peak  Forest  canals 
belong  rather  to  Yorkshire  and  to  Derbyshire 
respectively  than  to  Lancashire.  The  Roch- 
dale Canal  commences  in  the  Calder  and 
Hebble  Navigation  in  Yorkshire,  and  proceeds 
by  Todmorden  and  Rochdale  to  Manchester. 
The  Manchester,  Bolton,  and  Bm^  Canal 
commences  in  the  Mersey  and  Irwell  Naviga- 
tion at  Manchester,  and  runs  to  Bolton,  wth 
a  branch  to  Bury. 

Nor  is  Lancashire  less  richly  provided  with 
railways.  The  first  locomotive  Une  in  England 
was  the  Liverpool  and  Manchester.  Since 
the  opening  of  thatrailway  in  1830,  the  railways 
of  Lancashire  have  taken  the  lead  of  those  in 
every  other  county.    The  lines  open  are  the 
following: — Liverpool  to  Manchester;  War- 
rington to  Newton  ;  Warrington  to  Heyton ; 
Runcorn  to  St.  Helens  ;  Runcorn  to  Heyton ; 
Liverpool  to  Bm7 ;  Liverpool  to  Preston; 
Manchester  to  Preston ;  Newton  to  Preston  ; 
Kenyon  to  Bolton  ;  Bolton  to  Chtlieroe  ; 
Clifton  to  Colne ;  Manchester  to  Todmorden ; 
Manchester  to  Stockport,  to  Ashton,  and  to 
Oldham  ;  Preston  to  Accrington ;  Preston  to 
Fleetwood  ;  Preston  to  Lancaster ;  and  many 
minor  branches.    They  form  a  complete  net- 
work, the  proprietorship  of  which  we  need 
not  here  disentangle. 

From  the  moist  nature  of  the  climate,  Lan- 
cashu-e  is  more  productive  in  grass  than  in 
corn.  Oats  ai-e  more  cultivated  than  wheat. 
Potatoes  were  early  cultivated  in  the  fields  in 
Lancashire,  and  they  retain  then-  celebrity. 
Meadows  and  pastui-es  are  very  extensive. 
Even  the  extent  of  grass  which  is  kept  for  the 
purpose  of  bleaching  linen  on  is  very  consi - 
derable,  especially  in  the  neighbourhood  of 
Manchester,  of  Bolton,  and  other  manufac- 
turing tomis.  A  great  quantity  of  new  milk 
is  required  in  the  manufacturing  to^vns,  and 
much  butter  and  cheese  are  also  made  m  the 
county. 

Lancashire  is  the  most  important  manu- 
factuiing  coimty  in  England.  Not  only  is  tl,e 
cotton  manufactm-e  the  lai-gest  branch  o. 
industry,  but  it  has  probably  no  parallel  in 
any  other  country.  The  cotton  factories  are 
exceedingly  numerous,  and  ai-e  spread  over 
most  parts  of  the  county.  Silk,  woollen,  aiul 
flax  manufactvu-es  are  also  earned  on,  but  to  a 
much  smaller  extent  than  cotton.  Engineering 
of  every  description,  and  ship-buikhng,  are 
other  branches  of  Lancashire  industry.  Iron 
and  brass  manufactures ;  hat  factones;  glass, 
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bottle,  andpotteiy  works ;  allcali,  soap,  and  che- 
mical works ;  pin  manufactories ;  watch  move- 
ment manufactories — ai*e  among  the  nimierous 
branches  of  Lancashire  industry. 

The  commerce  of  Lancashire  consists 
mainly  in  the  immense  ti-ade  carried- on  at 
Liverpool  :  the  shipping  at  Lancaster  and 
Fleetwood  is  of  no  great  amount.  The 
canals  and  railways  conduct  a  vast  inland 
ti-affic  with  other  parts  of  England. 

Many  of  the  great  towns  occupy  some  of 
our  attention  in  separate  articles,  in  respect 
to  their  industry  and  produce  [Acceington  ; 
AsHXON  ;    Blackbtjen  ;    Bolton;  Buey; 
Clitheeoe  ;    LrvEEPOOL  ;  Manchestee; 
Peeston].    Fleetwood  stands  at  the  mouth  of 
the  sestuary  of  the  Wyre.  The  town,  harbour, 
docks,  warehouses,  and  pier  were  planned 
under  the  auspices  of  Sir  Hesketh  Fleetwood, 
about  the  year  1836,  on  ground  which  before 
that  time  was  httle  else  than  a  rabbit-waiTen. 
It  was  expected  that  this  port  would  attract  a 
large  amount  of  traffic  to  and  from  Belfast, 
Londonderry,  Drogheda,  and  other  Irish  ports ; 
and  to  and  from  Glasgow  and  Ardrossan ;  but 
Livei-pool  still  commands  neaiiy  all  the  Irish 
traffic.    The  port  of  Lancaster  formerly  had  a 
considerable  share  of  the  West  India  trade, 
which  is  now  in  a  great  degree  transferred  to 
Liverpool ;  but  it  still  possesses  a  portion  of 
foreign  commerce,  and  a  considerable  coasting 
trade.  The  cotton  manufacture  was  introduced 
not  many  years  ago  into  the  to\vn  and  neigh- 
bourhood, where  it  has  considerably  increased. 
At  Leigh  the  townspeople  are  engaged  in  the 
manufacture  of  cambrics  and  fustians ;  there 
are  collieries  and  stone  quarries  in  the  parish. 
Oldham  has  rapidly  risen  in  prosperity,  mainly 
owmg  to  its  being  in  the  neighbourhood  of 
extensive  coal  mines,  which  give  employment 
to  a  large  portion  of  its  population,  and  to  the 
great  increase  of  cotton  manufactures  since 
the  middle  of  the  last  century.    The  manu- 
facture of  fustians,  cotton,  and  wooUen  and 
sdk  goods  is  very  extensive ;  and  there  are 
more  hats  produced  here  than  in  any  other 
part  of  England.    Prescoi  is  celebrated  for  its 
manufactures  of  small  files,  and  the  move- 
ments and  other  parts  of  watches.  In  Rochdale 
the  manufactures  are  vciy  important.  In  the 
time  of  Edward  III.  some  Flemings  intro- 
duced the  woollen  manufacture  into  the  town ; 
It  has  continued  to  flourish,  and  now  forms 
Its  staple  commodity.    Calico,  cotton  yam, 
^d  hats  are  also  manufactured.  Coal  is  dug, 
'  and  slates,    flagstone,   and  freestone  are 
'  abundantly  quarried    in  the   pari.sh  ;  and 
inere  are  also  iron-works.    St.  Helens  has 
nsen  mto  importance  chiefly  by  means  of  the 
»arge  establishments  of  the  British  Plate- 
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Glass  Company  at  Eavenhead,  in  the  adjacent 
township  of  Sutton,  and  of  the  copper-works 
belonging  to  the  proprietors  of  the  Parys 
Mine,  in  Anglesea,  who  brought  their  ore 
here  to  be  smelted.  In  Todmorden  the  inha- 
bitants are  engaged  in  the  cotton  and  woollen 
manufactures,  both  of  which  have  greatly  in- 
creased. The  principal  branches  of  industry 
in  Warrington,  are  cotton-spinning,  the  manu- 
facture of  flint  glass  and  glass  bottles,  machi- 
nery and  miU-work,  and  many  branches  of 
iron  manufactures.  There  are  steam  flour- 
mills,  tanyards,  malt-houses,  one  or  more 
paper-mills,  and  several  breweries.  Wigan 
from  its  situation  on  the  Lancashire  coal-field, 
has  increased  -ndth  the  development  of  ma- 
nufactui-ing  industry.  The  manufactures  of 
the  place  comprise  linens,  cahco,  checks, 
fustians,  the  spinning  of  cotton  yam,  and 
other  branches  of  the  cotton  manufacture. 

In  addition  to  the  details  under  Cotton 
a,nd  Factoexes,  we  give  the  following  sta- 
tistics of  Lancashu-e  factories  in  1850.  In 
that  year  there  were  in  the  county  1,235  cotton 
factories,  37  woollen  and  worsted  factories,  9 
flax  factories,  and  29  silk  factories.  In  these 
factories  were  about  15,000,000  spindles,  and 
about  185,000  power  looms.  The  machi- 
nery was  moved  by  steam-power  equiva- 
lent to  about  50,000  horse  power,  and  by 
water  power  to  the  extent  of  4,000  horse 
power.  The  persons  employed  at  the  1,310 
factories  were  about  240,000  in  number,  of 
whom  130,000  were  females.  Of  the  persons 
so  employed,  about  12,000  were  childi-en 
under  13  years  of  age. 

LANDES.     This  department  of  France 
calls  for  a  little  notice  here  on  account  of  the 
extraordinary  mode  in  which  some  of  the 
inhabitants  are  obliged  to  pursue  their  indus- 
trial _  avocations.     Much  of  the  department 
consists  of  a  loose  ashen-gray  sandy  soil. 
Numerous   flocks  of  wi'etched  half-stai-ved 
sheep  wander  over  this  desert  waste,  tended 
by  shepherds  who- walk  on  high  stilts  to  enable 
them  to  pass  di-y- footed  over  the  marshes  that 
occur  in  aU  directions.    Clothed  in  sheep- 
skins, perched  on  his  lofty  stilts,  and  seated 
on  a  high  statf  with  a  flat  broad  end,  the 
shepherd  of  the  Landes  watching  his  sheep, 
and  knitting  woollen  stockings,  his  constant 
occupation,  presents  to  the  stranger  unpre- 
pared for  the  siglit  an  extraordinary  appear- 
ance.   Not  only  the  shepherds,  but  the 
charcoal  burners,  and  almost  all  the  scanty 
population  of  the  Landes,  are  accustomed  to 
the  use  of  stilts,  on  which  they  walk  with 
astonishing  rapidity.     The  most  important 
produce  of  the  Landes  are  the  pine  forests 
which  cover  nearly  one-fourtli  of  the  surface, 
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and  which,  besides  the  value  of  the  timber, 
yield  a  great  quantity  of  resin.  The  more 
fertile  distiicts  of  the  department  yield  wheat, 
luaize,  millet,  hemp,  flax,  madder,  saflron,  &c. 
About  10,000,000  gallons  of  wine  are  produced 
annually,  of  which  about  a  third  goes  to  sup- 
ply the  home  consumption ;  the  rest  is  ex- 
ported, or  distilled  and  sold  as  Armagnac 
brandy.  Mines  of  iron  and  bitumen  are 
Avorked ;  mica,  coal,  marble,  granite,  lithogra- 
phic stones,  chalk,  ochre,  potters'  clay  of 
superior  quahty,  crucible  earth,  &c.,  are  found. 
Peat  fuel  is  dug.  The  industrial  produce  is 
composed  of  coarse  woollens,  pottery,  liqueurs, 
bar  iron  and  ironware,  resin,  pitch,  tar,  glass, 
paper,  leather,  brandy,  beer,  oil,  &c.  There 
is  also  a  considerable  trade  in  timber,  deals, 
linseed  oil,  fruits,  wool,  pork,  &c. 

LANTERNS.  It  is  said  that  we  are  in- 
debted to  Alfred  the  Great  for  the  invention 
of  lanterns,  or  lanthorns.  Before  the  inven- 
tion of  clocks,  Alfred  caused  six  tapers  to  be 
made  for  his  daily  use  ;  each  taper  contained 
twelve  pennyweights  of  wax,  and  was  twelve 
inches  long.  The  whole  length  was  divided 
into  twelve  parts  or  inches,  of  which  three 
would  burn  for  one  hour  ;  so  that  each  taper 
Avould  be  consumed  in  four  hours,  and  the 
six  tapers,  being  lighted  one  after  another, 
lasted  twenty-four  hours.  But  the  wind, 
blowing  through  the  windows  and  doors  and 
chinks  of  the  chapel,  or  through  the  cloth  of 
his  tent,  in  which  they  were  bm-ning,  wasted 
the  tapers,  and  causedthem  to  bm-n  irregularly. 
He  therefore  designed  a  lantern,  made  of  ox 
or  cow  bom  cut  into  thin  plates,  in  which  be 
enclosed  the  tapers  ;  and  being  thus  protected 
from  the  wind,  the  period  of  their  bm-ning 
became  a  matter  of  compai-ative  certainty. 

The  translucent  part  of  a  lantern  is  made 
of  cow- born.  The  horn  is  softened  and  sepa- 
rated into  thin  leaves,  by  follomng  the  natural 
layers  of  the  substance.  The  thin  leaves  are 
flattened,  scraped  with  a  blunt-edged  knife, 
smoothed  with  a  woollen  rag  dipped  in 
charcoal  dust,  and  finally  polished  vrith  horn 
shavings. 

LAPIDARY.  The  work  of  the  lapidary  is 
the  shaping,  cutting,  and  polishing  of  precious 
stones.  He  uses  mortars  for  crushing  and 
grinding  diamond  powder;  cutting  instruments 
for  reducing  stones  to  thin  layers ;  instru- 
ments for  giving  flat  and  curved  surfaces  to 
gems  ;  lathes  for  tuniing,  and  drills  for 
piercing  holes ;  apparatus  for  making  the 
facets  of  brilliants,  &c.  A  few  details  bearing 
on  this  subject  will  be  found  under  Cameo  ; 
"Diamond  ;  Gems  ;  Intagt.to. 

LAPIS  LAZULI.  [Ui.tramahine.] 
LARCH.  A  few  words  liave  been  said  con- 


cerning this  valuable  tree,  in  connection  with 
the  p,en\is  to  which  it  belongs  [Abies]  ;  and 
we  will  here  add  a  little  detail  concerning  the 
uses  of  the  tree  in  the  arts. 

Larch  wood  seems  to  be  more  and  more 
valued  as  its  qualities  become  known  :  and  it 
will  probably  supersede  others  which  have 
hitherto  been  held  in  greater  repute.  The 
Germans  find  larch  wood  almost  indestructi- 
ble for  wine-casks.  In  many  parts  of  France 
houses  are  built  of  lai-ch,  and  water-pipes 
made  of  the  same  material.  In  Switzerland 
it  is  used  for  vine  props.  In  all  cases  where 
timber  is  exposed  to  alternations  of  wet  and 
dry,  larch  is  particularly  valuable.  As  naval 
timber  the  larch  is  rising  rapidly  into  note. 
As  sleepers  for  railways,  axles  for  mill  work, 
hop  poles,  stakes  for  plants,  and  numerous 
other  useful  articles,  larch  is  a  most  valuable 
material.  It  is  rather  too  difficult  to  work  to 
be  used  much  in  tlie  cai-pentry  of  Enghsh 
houses. 

The  qualities  which  render  larch  so  ser- 
viceable for  the  above  purposes  ai-e  the 
following  : — It  is  much  cleai'er  of  knots  than 
fir-wood ;  it  is  more  durable  than  fir ;  it  is 
much  less  liable  to  shrink  than  common  deal ; 
it  wiU  not  crack  with  any  moderate  degi-ee  of 
heat,  when  in  the  form  of  planks  or  boards  ; 
it  is  more  tough  than  foreign  deal ;  as  an  or- 
namental wood  it  often  presents  a  very 
beautiful  colour,  and  wiU  receive  a  high  po- 
lish. 

LASER,  was  the  name  given  by  the  ancients 
to  a  gum-resin  highly  esteemed  by  them,  and 
which  was  sometimes  called  Silphiimi.  It  is 
supposed  to  have  been  procured  from  certain 
species  of  the  genus  Lodcrpitium;  the  root  of 
which  is  extremely  bitter,  and  yields  an  ai-o- 
matic  resinous  substance.  The  gum-resin 
was  employed  medicinally  by  the  ancients, 
and  was  an  ai-ticlc  of  some  commercial 
value. 

LATA'NIA,  is  a  genus  of  Palms.  The 
leaves,  like  those  of  other  palms,  are  em- 
ployed by  the  natives  of  the  Isle  of  France 
for  covering  their  huts,  as  well  as  for  making 
fans  and  umbrellas.  The  leafstalks  are 
sijlit,  and  employed  for  making  baskets,  sieves, 
&c. 

LATHE.    [Pottery;  Turning.] 

LAUDANUM.  [Opium.] 

LAUREL.  The  fruit  of  the  laurel  or 
Sweet  Bay  is  endowed  with  ai-omatic  proper- 
ties as  well  as  the  leaves,  whence  both,  as  well 
as  a  fatty  oil  expressed  from  the  seed,  have 
long  been  used  in  medicine  as  stimulants  and 
carminatives. 

From  the  laurel  is  obtained  Inurine,  an 
acrid  and  bitter  principle  contained  in  the 
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benies  ;  its  smell  resembles  that  of  laurel 
oil. 

LAVAL,  the  capital  of  the  French  depart- 
ment of  Mayenne,  is  the  centre  of  a  lai-ge 
manufacture  of  table  and  household  linen  and 
linen-yai-n,  for  the  sale  of  which  there  ai-e 
weeldy  markets  ;  calico,  flannel,  cotton  hand- 
kerchiefs, serge,  soap,  leather,  &c.,  are  also 
made ;  and  there  is  a  good  business  done  in 
flax,  -nine,  brandy,  clover-seed,  timber,  iron, 
marble,  &c. 

LAVENDEE.  Lavender  plants  are  hoary, 
narrow-leaved,  fragrant  bushes,  inhabiting 
the  south  of  Eui-ope,  the  Canaries,  Barbary, 
Egypt,  Persia,  and  the  west  of  Ladia,  with 
generally  blue  flowers.  Twelve  species  are 
described,  of  which  two  only  are  of  general 
interest,  namely,  the  common  lavender  and 
Spike  Lavender,  both  natives  of  steiile  hiUs 
in  the  south  of  Em-ope  and  Barbary.  The 
common  lavender  yields  the  Oil  of  Lavender, 
so  extensively  employed  ia  the  preparation  of 
perfumes;  and  its  flowers  are  employed  in 
medicine.  The  spike  lavender  yields  the  Oil 
of  Spike,  or  foreign  oil  of  lavender ;  this  is 
less  fragrant  than  the  other  oil,  and  is  used  to 
adulterate  it,  and  also  as  a  material  in  paint- 
ing. 

LEAD.  This  very  useful  metal  has  a 
blueish  gray  colour,  and  considerable  biilliancy 
when  fresh  surfaces  ai-e  formed  by  cutting. 
If  jt  has  not  been  cooled  too  rapidly,  it  is  so 
soft  that,  even  when  in  pieces  of  considerable 
thickness,  it  may  be  easily  bent.  It  soils 
slightly,  and  leaves  on  paper  or  cloth  a  mark 
after  friction  resembling  that  of  plumbago. 
Its  specific  gravity  is  11.4.  Lead  may  be 
reduced  to  thin  laminfe;  but  its  tenacity  is 
extremely  shght,  so  that  a  wii-e  about  -^th  of 
an  inch  in  diameter  breaks  with  a  weight  of 
30  pounds.  It  fuses  at  about  612°,  and  crys- 
tallises when  slowly  cooled.  It  is  not  a  volatile 
metal,  for  in  close  vessels  it  may  be  heated  to 
whiteness  without  subliming.  When  exposed 
to  the  air,  it  absorbs  oxygen  and  carbonic  acid 
slowly,  and  acquires  a  superficial  coating  of 
carbonate  of  lead.  If  it  be  exposed  to  an-  and 
water,  it  is  oxidised  and  converted  into  carbo- 
nate of  lead  with  considerable  rapicUty ;  this 
carbonate  has  the  appearance  of  minute  shining 
brilliant  scales.  Though  at  common  tempe- 
ratures lead  is  slowly  acted  upon  by  the  oxy- 
gen of  the  air,  it  is  readily  oxidised  when  the 
heat  is  raised. 

The  ores  of  lead,  strictly  speaking,  arc  few 
in  number.  Indeed  the  only  one  which  can 
properly  be  considered  as  a  working  ore  is 
the  Sulphmel,  or  Galena.  This  almost  uni-. 
versally  diffused  ore  occurs  in  attached  crystals 
and  massive.    The  crystals  arc  opaque  and 


leaden  gray.  The  massive  vaiieties  have  a 
granulai-  structure.  By  the  blowpipe  on 
charcoal  the  sulphur  is  first  dissipated,  and 
then  metallic  lead  is  obtained.  In  Cornwall 
and  Scotland  the  veins  of  this  ore  traverse 
primary  rocks ;  in  Derbyshire  it  occurs  in 
veins  or  beds  in  transition  rocks.  It  veiy 
commonly  contains  a  considerable  portion  of 
silver.  There  are  many  minerals  in  which 
lead  forms  a  component  ingredient,  but  most 
of  the  lead  of  commerce  is  procured  from  the 
sulphuret. 

Lead  foi-ms  many  useful  substances  in  com- 
bination with  other  bodies.  Protoxide  of  lead 
is  massicot,  and  the  deutoxide  is  Minium,  both 
used  as  colom-s.  Oxychloride  of  lead  forms 
imtent  yellow.  Carbonate  of  lead  forms  White 
Lead.  Acetate  of  lead  is  Sugar  of  Lead. 
Di-acetate  of  lead  forms  Goulard's  Extract. 
Chromate  of  lead  is  a  beautiful  yellow  pig- 
ment. The  manufacture  of  Eed  Lead  and 
White  Lead  Avill  be  noticed  in  separate 
articles. 

Of  the  alloys  of  lead,  three  ai-e  of  some 
importance.  Alloyed  with  antimony,  lead 
forms  Type-metal.  Pewter  consists  of  about 
80  parts  tin  and  20  lead.  Equal  parts  of  tin 
and  lead  form  Plitmher's  Solder. 

LEAD  MANUFACTURE.  Lead  was 
known  to  and  used  by  the  Greeks  and  Romans 
for  various  purposes.  Among  others  it  was 
employed  for  pipes  to  convey  water,  just  as  it 
is  now,  The  lead-mines  of  this  island  were 
worked  by  the  Romans.  The  chief  of  them 
are  in  Cornwall,  Devonshire,  Somersetshire, 
Derbyshire,  Durham,  Lancashire,  Cumberland, 
Westmoreland,  Shropshire,  Flintshire,  Den- 
bighshire, Merionethshire,  and  Montgomery- 
shire ;  in  Scotland,  in  Dumfriesshire,  Lanark- 
shu-e,  Ayrshire,  and  Argyleshire.  Lead  is 
also  found  in  Ireland,  in  the  counties  of 
Armagh,  Wexford,  Wicklow,  Waterford,  Clai-e, 
and  Down. 

The  ore  of  lead,  when  extracted  from  the 
mine,  is  called  Galena,  and  is  combined  with 
various  earthy  matters.  The  first  processes 
subsequent  to  its  extraction  are  those  of 
crushing  or  pounding  and  washing  the  ore. 
The  ore  is  then  smelted,  sometimes  in  a  com- 
mon smelting  furnace  and  sometimes  in  a 
reverberatory  furnace ;  and  the  melted  metal 
is  allowed  to  run  into  a  lai-ge  iron  pan,  from 
which  it  is  ladled  into  cast-iron  moulds.  It 
then  constitutes  what  is  called  Pig-Lead.  In 
this  state  load  always  contains  more  or  less 
of  silver.  The  proportion  is  sometimes  ex- 
ceedingly minute,  varying  from  1  to  00  ounces 
in  a  ton  of  lead.  The  extraction  of  the 
silver  is  always  performed  when  it  exists  in  a 
proportion  suflicientto  pay  the  expense  of  the 
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process,  which  varies  in  different  localities 
according  to  the  cost  of  fuel.  The  process 
of  exti'action,  which  is  called  refining,  depends 
upon  the  well  known  circumstance,  that  lead, 
when  heated  to  redness,  absorbs  a  large  por- 
tion of  oxygen  from  the  air,  and  is  converted 
into  an  oxide  ;  Avhile  silver  does  not  undergo 
any  such  change,  but  retains  its  metallic  form 
at  almost  any  temperature.  Mr.  Pattinson,  of 
Newcastle,  has  introduced  an  improved 
process,  in  which  the  crystallising  properties 
of  melted  lead  are  brought  into  requisition. 

Tlie  most  extensive  use  of  lead  is  in  the 
forms  of  sheets  and  pipes.  To  make  sheet- 
lead,  the  pigs  are  brought  to  a  state  of  fusion 
in  a  lai'ge  pot  or  cistern,  near  which  is  placed 
the  table  on  which  the  sheet  is  to  be  cast. 
This  table,  which  is  usually  from  18  to  20 
feet  long  and  6  feet  wide,  is  made  either  of 
wood  or  cast  iron.  The  wooden  table  has  its 
surface  protected  by  a  layer  of  fine  sand, 
which  is  wetted  and  spread  evenly  and  firmly 
over  it  before  the  melted  lead  is  pom-ed  on. 
To  prevent  the  lead  from  running  over  the 
sides,  a  ledge  is  provided,  two  or  three  inches 
thick,  and  two  inches  high,  which  forms  the 
margin  of  the  table.  An  instrument  called 
a  stx-ike  is  also  provided  to  regulate  the  thick- 
ness of  the  sheet,  and  to  spread  the  melted 
metal  evenly  over  the  table.  In  casting  the 
sheet  the  fused  metal  is  taken  from  the  cistern 
with  an  iron  ladle,  and  put  into  a  triangular- 
shaped  iron  shovel  or  peel,  placed  at  the  head 
of  the  table,  which  peel  being  raised  so  as  to 
pour  out  the  lead  upon  the  table,  the  strike  is 
brought  into  use  to  spread  it  evenly  over  the 
whole  surface  :  the  surplus,  if  any,  faUiug  into 
a  vessel  placed  for  its  reception  at  the  foot  of 
the  table.  A  sheet  of  lead  weighs  9  cwts.,  so 
that  its  length  and  breadth  will  be  greater  in 
proportion  to  the  diminution  of  its  thickness. 
The  thiclmess  of  sheets  of  lead  is  frequently 
reduced  by  means  of  heavy  rollers  worked  by 
steam  power.  BoUed  sheet-lead  is  made  by 
the  repeated  compression,  between  steel  rollers, 
of  a  block  of  lead  several  inclies  in  thick- 
ness. 

Lead  pipes  are  sometimes  made,  when  gi'eat 
exactness  of  shape  is  not  required,  by  bend- 
ing a  length  of  sheet  lead  of  the  necessary 
width  over  a  mandril,  and  soldering  the  edges 
together ;  but  the  more  usual  method  of  ma- 
nufacture is  by  casting  and  drawing.  The 
casting-box  employed  is  an  iron  cylinder  made 
in  two  parts,  and  put  together  longitudinally 
with  flanges  ;  inside  of  this  cylinder  is  placed 
an  iron  rod  or  core,  which  is  so  fixed  as  to  be 
concentric  to  the  cylinder,  -witliout  touching 
it ;  a  space  is  thus  left,  into  which  the  melted 
lead  is  poured.   When  this  is  set,  the  core  is 


removed,  and  the  cylinder  opened,  so  as  to 
wthdraw  the  pipe,  which  is  much  thicker 
than  is  needed,  and  must  be  lengthened,  while 
its  substance  is  reduced,  by  drawing  it  through 
a  succession  of  holes  in  steel  plates,  dimi- 
nishing gradually  in  diameter.  The  making  of 
lead  shot  is  described  elsewhere  [Shot  Manu- 
facture.] 

In  a  purely  metallic  state,  lead  produces  no 
action  on  the  human  system  except  such  as 
arises  from  its  mechanical  properties ;  but,  as 
soon  as  it  becomes  oxidised,  it  can  combine 
with  the  contents  of  the  stomach,  and  pro- 
duce different  effects,  according  to  the  nature 
of  the  substances  it  meets  with.  Painters  are 
exposed  to  a  distressing  disease  from  the  use 
of  white  lead,  called  Painter's  Colic.  The  Ud 
or  cover  of  cisterns  should  never  be  made  of 
lead,  as  the  vapom*  which  condenses  on  it  pos- 
sesses all  the  solvent  power  of  distilled  water. 
It  is  also  unsafe  to  use  water  which  has  flowed 
over  leaden  roofs,  more  pai'ticulai'ly  in  towns, 
as  the  sm'face  of  the  lead  is  almost  invariably 
coated  ■with  some  soluble  salt.  No  kind  of 
adulteration  or  impregnation  mth  lead,  from 
accident  or  ignorance,  is  more  common  than 
that  of  wine  or  cyder.  Even  a  single  shot  of 
lead  left  by  accident  in  a  bottle  after  cleaning 
has  produced  severe  colic ;  and  the  more 
extensive  use  of  the  salts  of  lead  to  Jine  wines, 
as  it  is  termed,  that  is,  to  remove  their  acid 
taste  and  make  them  sweet,  has  occasioned 
most  serious  consequences. 

In  the  yeai-  1848  lead  ore  was  raised  from 
sixteen  counties  in  England  and  Wales  ;  viz., 
Cornwall,  Devon,  Cumberland,  Diu-ham, 
Northumberland,  Westmoreland,  Derbyshire, 
Shropshire,  Somerset,  Yorkshire,  Cai-digan, 
Caernai-von,  Caermarthen,  FHnt,  Montgomery, 
and  Merioneth.  The  quantity  of  ore  raised 
in  that  yeai-,  and  of  lead  smelted  from  the 
ore,  in  the  United  Kingdom,  was  as  follows : 


Ore. 

LeaiX. 

England  . . . 

r;0,G38  tons. 

39,142  tons. 

16,305  „ 

11,122  „ 

Scotland  . . . 

■    2,588  „ 

1,736  „ 

Ireland    . . . 

.    1,912  „ 

1,188  „ 

Isle  of  Man. 

2,521  „ 

1,665  „ 

78,964 

54,853 

From  iMs  we  learn  that  three  tons  of  ore 
produce  about  two  tons  of  metallic  lead.  The 
richest  Enghsh  mines  ai-e  in  Durham.  The 
richest  Welsh  in  Flintshire. 

The  pig  and  sheet  lead  imported  in  the 
three  yeai-s  1848,  1849,  and  1850,  were  3,789, 
7,216,  and  11,977  tons,  respectively.  The 
quantities  exported  in  the  same  three  years 
were  6,129,  170,27,  and  22,083  tons,  respec- 
tively. 
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LEAGUE.  In  modern  English  a  league 
means  the  20th  part  of  a  degree  of  latitude, 
or  tlu-ee  geographical  miles,  each  of  Avhich  is 
the  COtli  part  of  a  degree.  The  league  of  our 
sailors  may  be  described  and  easily  remem- 
bered as  3.456  statute  miles  of  1,760  yards 
each.  The  same  marine  league  is  used  by  the 
French  and  other  nations :  besides  which,  the 
French  have  among  their  itinerary  land  mea- 
sures, two  distinct  leagues  (or  lieues;  in  some 
of  the  provinces  lec/iies),  the  first  of  2000 
toises,  or  2.12  English  miles,  which  is  the 
legal  posting  measm-e ;  the  second  of  25  to 
the  degree,  or  2.77  Enghsh  miles. 

LEATHEE  MANUFACTURE.    This  re- 
markable substance,  which  is  universally  em- 
ployed  throughout  the  civilised  world,  is 
prepared  from  the  skins  of  animals,  or,  it 
would  perhaps  be  more  correct  to  say,  consists 
of  that  substance  after  it  has  been  chemically 
changed  by  the  process  of  tanning.  This 
change  is    effected  by  means   of  a  sub- 
stance residing  in  several  vegetable  mat- 
ters, to  which  the  name  of  tanmn  has  been 
given.    When  this  tannin,  which  is  soluble 
in  water,  is  apphed  to  the  hides  of  animals 
from  which  the  hair,  epidermis,  and  any  fleshy 
or  fatty  parts  adhering  to  them  are  removed, 
and  which  hides  then  consist  wholly  of  gelatin, 
also  soluble  in  water,  these  two  soluble  sub- 
stances so  unite  chemically  as  to  form  the 
wholly  insoluble  substance  called  leather.  Of 
tlie  ox-hides  which  are  converted  into  leather, 
those  supplied  by  bulls  are  thicker,  stronger, 
and  coarser  in  the  grain  than  those  of  cows  ; 
whUe  the  hides  of  bullocks  are  intermediate 
between  those  of  the  bull  and  the  cow.  Such 
leather  is  employed  for  the  soles  of  boots  and 
shoes  ;  for  most  parts  of  harness  and  sadlery  ; 
for  making  leather  trunks,  buckets,  hose  for 
fire-engines,  and  pump-valves ;  for  the  thick 
belts  used  in  mUitaiy  accoutrements  ;  and  for 
the  gloves  of  cavalry.    The  thick  huff-leather, 
formerly  used  as  armour,  and   which  was 
pistol  proof,  and  would  resist  the  edge  of  a 
sword,  was  made  from  the  hide  of  the  urns 
or^  wild  bull.    The  skins  of  calves,  though 
thinner  than  those  of  cows,  are  thicker  than 
most  other  kinds  of  sHn  which  are  converted 
into  leather. 

The  process  necessary  to  convert  hides 
into  the  thick  hard  leather  used  for  the  soles 
of  boots  and  shoes  is  as  follows  : — The  horns 
are  removed  from  the  hides ;  and  the  latter 
are  scraped,  steeped,  and  sweated,  and  the 
hair  removed.  The  hides  are  then  immersed 
for  a  few  days  in  a  liquid  which  opens  the 
pores  and  fits  them  for  the  action  of  the  tan- 
ning ingredients.  In  the  old  method  of 
tanning,  which  is  not  yet  entu-ely  abandoned, 


the  hides  and  powdered  bark  were  laid  irt 
alternate  layers  in  the  tan-pit,  which  was  then 
filled  with  water  to  the  brim.    After  some 
months  the  pit  was  emptied  and  re-filled  fldth 
fresh  bai'k  and  water,  and  this  process  was 
repeated  whenever  the  strength  of  the  bark 
was  exhausted.  In  this  way  the  time  required 
for  impregnating  the  hides  varied,  according 
to  their  thickness  and  other  circumstances, 
from  one  to  fom-  years.  The  process  has  been 
expedited  by  the  use  of  a  concentrated  solu- 
tion of  bark  instead  of  mere  layers  of  bark  in 
water.    The  variations  of  practice  among  dif 
ferent  tanners  extend  to  the  substance  used 
as  an  astringent,  as  well  as  to  the  manner  of 
applying  it.    Ground  oalt-bark,  which  was  for- 
merly the  only  material  in  common  use,  and 
is  still  the  most  general,  produces  good  leather 
of  a  hght  faivn-coloui-.     Valonia,  of  which 
considerable  quantities  are  imported  for  the 
use  of  tanners,  produces  leather  of  great 
soUclity  and  weight,  the  colour  of  which  is 
inchned  to  gray,  and  which  is  more  impervious 
to  water   than  that  made  with  oali-bark. 
Catechu,  or  Terra  Japonica,  the  inspissated 
extract  of  the  Acacia  Catechu,  produces  lea- 
ther of  a  dark  reddish  fawn  colour,  which  is 
hght,  spongy,  and  very  pervious  to  water. 
Another  substance  which  has  been  used  of 
late  years  is  a  kind  of  bean-pod  called  divi- 
divi.    These  substances  may  be  used  either 
individually  or  in  various  combinations;  and 
they  are  prepared  with  plain  water  or  with 
ooze,  with  hot  water  or  with  cold,  according  to 
the  judgment  of  the  tanner.    In  whicliever 
way  the  tanning  is  effected,  the  hide  is  sub- 
jected to  the  action  of  solutions  increasing 
progressively  in  strength,  until  it  is  so  perfectly 
penetrated,  that  when  cut  through  it  presents 
a  uniform  brown  colour ;  any  appearance  of  a 
light  streak  in  the  middle  of  its  thiclojess 
being    an  indication   of  imperfect  tanning. 
When  the  process  is  complete,  the  hides  are 
hung  up  in  a  shed,  and  allowed  to  dry  slowly , 
and,  while  they  are  diying,  they  are  compres- 
sed by  heating  or  rubbing,  or  by  passing  them 
between  rollers,  to  give  them  firmness  and 
density. 

Several  schemes  have  been  devised  for 
forcmg  a  tanning  solution  through  the  pores  of 
the  hide  by  mechanical  pressure.  Mr.  Spils- 
biu-y  patented  a  method  of  forcing  the  tan 
liquor  into  the  pores  of  tho  hide  by  liydro- 
static  pressure,  but  in  a  mode  which  was  found 
to  produce  leather  of  unequal  quality.  Ano- 
ther process,  by  Mr.  Drake,  consisted  in 
sewing  two  skins  together  (after  they  had 
received  a  slight  tanning  in  tho  ordinary  way), 
so  as  to  form  a  water-tight  bag,  which  was 
filled  with  tan-liquor,  and  compressed  so  as  to 
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force  the  liquor  througli  the  sldn.  In  another 
lilan,  which  has  heen  tried  under  several  forms, 
the  tanning  liquid  is  applied  to  hoth  sides  of 
the  hides,  which  are  placed  in  an  air-tight 
vessel,  and  is  forced  into  their  pores  by  hy- 
drostatic pressure,  the  air  being  previously 
pumped  out.  In  the  plan  patented  by  Messrs. 
Herapath  and  Cox  of  Bristol,  a  number  of 
hides  are  connected  together  by  strings,  so  as 
to  form  a  continuous  belt,  and  passed  between 
rollers  turned  by  steam  or  other  power;  there 
are  several  pairs  of  rollers,  each  pair  erected 
over  a  pit.  The  pits  contain  tanning  liquors 
of  different  degrees  of  strength.  The  hides 
are  dipped  first  in  the  weakest  liquor  and  so 
on  to  the  strongest,  passing  between  and 
being  compressed  by  the  rollers  after  each 
dipping.  This  process  is  said  greatly  to  expe- 
dite the  conversion  of  hide  into  leather ;  but 
it  is  not  yet  settled  wliether  the  leather  is  of 
quality  equal  to  that  prepared  by  the  old 
method. 

The  thinner  hides  or  sldns  for  the  upper 
leathers  of  boots  and  shoes  are  tanned  with 
the  same  materials  as  the  thicker,  but  by  a 
quicker  and  less  elaborate  process. 

Of  the  thin  sldns  prepared  for  ornamental 
piuTDOses,  many  are  tanned  with  a  substance 
called  sumach,  prepared  from  a  plant  of  the 
same  name.  After  a  preparatory  cleansing, 
(fee,  the  goat- sldns  for  morocco  leather  are 
sewed  up  into  the  form  of  a  bag,  with  the 
grain  or  hair- side  outwards  ;  they  are  nearly 
filled  with  a  solution  of  sumach,  inflated  with 
air,  the  aperture  tied  up,  and  the  bags  then 
thrown  into  a  cistern  of  hot  sumach  liquor. 
Being  thus  acted  on,  both  within  and  without, 
the  sldns  are  soon  impregnated  with  sumach. 
The  bags  are  then  opened,  the  Hquor  removed, 
and  the  skins  washed,  rubbed,  dried,  dyed,  and 
Avrinkled  by  pressure  with  a  grooved  instru- 
ment. Cheap  or  imitation  morocco  is  made  of 
sheep  skins. 

Tawing  is  the  name  appUed  to  the  process 
by  which  the  skins  of  sheep,  lambs,  and  kids, 
are  converted  into  soft  leather  by  the  action  of 
alum.  Of  this  kind  of  leather  gloves  are 
usually  made.  Skins  intended  for  tawing  pass 
through  a  series  of  operations  resembhng 
those  by  which  skins  are  prepared  for  tan- 
ning ;  but  the  tawing  materials  consist  of 
alum,  salt,  flour,  and  yolk  of  eggs  (chiefly 
the  first  two),  which  are  apphed  in  various 
ways.  The  skins  require  a  great  deal  of 
stretching  and  rubbing  after  the  steeping,  to 
give  them  tlio  requisite  softness. 

In  .making  Chamois  Lcalhcr  or  Shamoycd 
Leather,  of  which  wash-leather  is  a  cheap 
example,  the  skins  of  deer,  goats,  and  sheep, 
are  impregnated  with  oil  instead  of  with  the 


ingredients  hitherto  mentioned.  After  a 
certain  preparation,  the  skins  are  beaten  for 
many  hom-s  with  heavj'  wooden  macliines,  and 
cod-oil  is  forced  into  the  pores. 

Sheep-skins,  when  simply  tanned,  are  em- 
ployed for  inferior  bookbinding,  for  leathering 
bellows,  and  for  various  other  purposes  for 
which  a  cheap  leathei  is  required.  All  the 
whit  leather,  as  it  is  termed,  which  is  used  for 
whip-lashes,  bags,  aprons,  &c.,  is  of  sheep- 
skin ;  as  are  also  the  cheaper  kinds  of  wash- 
leather,  of  Avhich  gloves,  under-waistcoats,  and 
other  articles  of  di-ess,  are  made.  Mock  or 
imitation  morocco,  and  most  of  the  other 
coloured  and  dyed  leathers  used  for  women's 
and  children's  shoes,  caniage-linings,  and  the 
covering  of  stools,  chaii-s,  sofas,  writing-tables, 
&c.  are  also  made  of  sheepskin.  Lamb-skins 
are  mostly  dressed  white  or  coloured  for 
gloves  ;  and  those  of  goats  and  kids  supply  the 
best  quaUdes  of  Hght  leather,  the  former 
being  the  material  of  the  best  morocco,  while 
kid  leather  affords  the  finest  material  for 
gloves  and  ladies'  shoes.  Leather  from  goat- 
sldns,  ornamented  and  sometimes  gilt,  was 
formerly  used  as  a  hanging  or  covering  for 
walls.  Deer  and  antelope  sldns,  shamoyed  or 
dressed  in  oil,  are  used  chiefly  for  riding 
breeches.  Horse-hides,  which,  considering 
their  size,  are  thin,  are  tanned  and  curried, 
and  are  used  by  the  harness  maker,  especially 
for  collars  ;  and  occasionally,  when  pared  thin, 
for  the  upper  leathers  of  ladies'  walldng  shoes. 
Bog-skins  are  thick  and  tough,  and  make 
excellent  leather.  Seal-skins  produce  a  leather 
similar  but  inferior  to  that  supplied  by  dog- 
skins ;  and  hog-skins  afford  a  tliin  but  dense 
leather,  which  is  used  mostly  for  covering  the 
seats  of  saddles. 

Currying  is  the  general  name  given  to  the 
vai-ious  operations  of  dressing  leather  after 
the  tanning  is  completed,  by  which  the  requi- 
site smoothness,  lustre,  colour,  and  supple- 
ness ai-e  impai-ted.  The  processes  of  the 
currier  are  various.  The  first  is  styled  dip- 
ping  the  leather.  It  consists  in  moistening 
witii  water,  and  beating  upon  a  trelhs-work  of 
wooden  spars,  mth  a  mallet  or  mace.  After 
this  beating,  by  which  the  sdffness  of  the  hide 
or  skin  is  destroyed,  it  is  laid  over  an  inclined 
board,  and  scraped  and  cleaned,  and,  where- 
ever  it  is  too  thick,  pared  or  shaved  down  on 
the  flesh  side,  by  the  careful  application  of 
various  two-handled  knives  ;  and  then  thrown 
again  into  water,  and  well  scoui-ed  by  rubbing 
the  grain  or  hair  side  with  pumicf -stone,  or 
with  a  piece  of  slaty  grit,  by  which  means  the 
bloom,  a  whitish  matter  which  is  found  upon 
tlie  sm-face  in  tanning,  is  removed.  The 
leather  is  then  rubbed  with  the  pommel,  a 
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rectangtilar  piece  of  hard  wood,  about  twelve 
inches  long  by  five  broad,  grooved  on  the 
under  siu-face,  and  fastened  to  the  hand. 
The  currier  uses  several  of  these  instruments, 
with  grooves  of  various  degrees  of  fineness, 
and  also,  for  some  purposes,  pommels  of 
cork  which  are  not  grooved  at  all.  The  object 
of  this  rubbing  is  to  give  grain  and  pliancy 
to  the  leather.  The  leather  is  then  scraped 
with  tools  applied  nearly  perpendicular  to  its 
surface,  and  worked  forcibly  with  both  hands, 
to  reduce  such  parts  as  may  yet  be  left 
too  thick  to  a  tmiform  substance.  After  this, 
it  is  dressed  with  the  rovnd  knife,  a  singular 
instrument  which  pares  off  the  coarser  fleshy 
parts  of  the  skin.  In  addition  to  these 
operations,  the  currier  uses  occasionally  po- 
lishers of  smooth  wood  or  glass  for  rubbing 
the  surface  of  the  leather;  and,  when  the 
leather  is  intended  for  the  nse  of  the  shoe- 
maker, he  applies  to  it  some  kind  of  greasy 
composition  called  dubbing  or  stuffing. 

Leather  is  occasionally  dressed  '  black  on 
the  grain,'  or  having"  the  haii-  or  grain  side 
instead  of  the  flesh  side  coloured.  The 
currying  operations  in  such  a  case  are  similar 
to  those  above  described,  but  the  finishing 
processes  are  somewhat  modified.  The  leather 
is  rubbed  with  a  gritstone,  to  remove  any 
winkles  and  smootla  down  the  coarse  grain. 
The  grain  is  finally  raised  by  repeatedly 
rubbing  over  the  surface,  in  diSerent  directions, 
with  the  pommel  or  graining  board. 

Japanned  Leather  oi\wrio\xs  kinds  is  used  in 
coach-making,  harness-making,  and  for  various 
other  purposes.  Patent  Leather  is  covered 
with  a  coat  of  elastic  japan,  which  gives  a 
surface  like  polished  glass,  impermeable  to 
water  ;  and  hides  prepared  in  a  more  perfectly 
elastic  mode  of  japanning,  which  will  permit 
folding  without  cracking  the  surface,  are 
called  Enamelled  Leather.  Such  leather  has 
the  japan  annealed,  something  in  the  same 
mode  as  glass  :  the  hides  are  laid  between 
blankets,  and  subjected  to  the  heat  of  an  oven  at 
a  particular  temperature  during  several  hours. 

In  malving  Russia  leather,  the  skins  are 
freed  from  the  hair  or  fleece  by  steeping 
them  in  an  ash-lye,  then  rinced,  fulled,  fer- 
mented, and  cleaned.  They  are  then  soaked 
for  forty-eight  hours  in  a  bath  composed  of 
water  mixed  witli  a  paste  of  rye-flour.  The 
skins,  when  taken  out  of  the  bath,  are  left  in 
tubs  for  fifteen  days,  then  washed,  and  im- 
mersed in  a  boiler  containing  a  hot  decoction 
of  willow  bark,  in  which  they  are  handled  and 
pressed  for  half  an  hour.  This  manipulation 
is  repeated  twice  a  day  for  a  week,  after 
which  the  tanning  infusion  is  renewed,  and 
the  process  is  repeated  on  the  same  sldns  for 


another  week,  after  which  they  are  exposed 
to  the  air  to  dry,  and  are  then  dyed  and 
curried. 

Shagreen,  a  peculiar  kind  of  leather,  or 
rather  of  prepared  skin,  formerly  much  used 
for  the  covers  of  watch-cases,  mathematical- 
instrument  cases,  (fee,  is  produced  by  soaking, 
scraping,  rubbing,  softening,  salting,  and  dye- 
ing. The  unevenness  of  surface  is  produced 
in  a  singular  way.  The  grain  side  of  the 
skin  is  strewed  with  the  hard  round  seeds  of 
the  Goose-Foot  {Chenopodium  album).  A  felt 
being  laid  over  these,  they  are  trodden  deeply 
into  the  soft-yielding  sldn;  and  when  dried, 
the  seeds  may  be  shaken  out  without  violence, 
leaving  the  skin  in  a  hard  horny  state,  covered 
with  deep  indentations. 

It  has  been  recently  stated  that  Dr.  Burn- 
land,  of  Vienna,  has  discovered  a  method  of 
maldng  leather  out  of  certain  refuse  animal 
substances  ;  and  that  the  substance  is  at  one 
stage  of  its  process  in  a  state  of  fluidity,  and 
can  be  cast  into  boots  and  shoes  and  other 
articles. 

Leather-splitting  machines,  by  which  even 
very  thin  skins  may  be  divided  into  two  thick- 
nesses, each  of  which  is  capable  of  being 
dressed  as  a  perfect  skin,  have  called  fortli 
much  ingenuity  of  contrivance.  In  one  ma- 
chine of  this  kind,  the  sldn  is  drawn  between 
two  revolving  rollers,  and  presented,  as  it 
emerges  from  their  grasp,  to  the  edge  of  a 
long  and  very  sharp  knife,  -vdiich  is  kept  con- 
tinually moving  a  little  backwards  and  forwards 
with  great  velocity 

As  there  are  attempts  now  being  made  to 
revive  the  beautiful  art  of  carving,  in  its 
higher  artistic  branches;  so  does  the  art  of 
embossing  and  gilding  leather  seem  likely  to 
meet  with  some  revival.  Embossed  leather, 
ornamented  in  gold,  sUver,  and  colours,  was 
largely  manufactm-ed  some  centuries  ago, 
first  in  Spain,  Italy,  and  Flanders,  and  then  in 
Germany,  France,  and  England.  It  was  much 
used  as  tapestry  for  rooms  ;  and  some  of  our 
old  English  mansions  still  present  specimens 
of  it.  The  Alhambra  in  Spain  still  contains 
some  very  rich  examples.  The  leathers  so 
employed  were  made  of  calf,  goat,  and  sheep- 
skins. Mr.  Leake  has  recently  introduced 
machinery  which  bids  fair  to  produce  embossed 
leathers  in  high  relief,  and  presenting  patterns 
of  great  beauty. 

The  untanned  hides  imported  into  this 
country  in  1850  amounted  to  591,020  cwts. 
The  leatlier  manufactures  imported  in  the 
same  year,  comprised  about  3,200,000  pairs  ot 
gloves,  and  about  780,000  pairs  ofboots,  slioes, 
and  boot  fronts.  The  English-tanned  leather, 
and  English  made  leather  goods  exported  in 
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1850,  comprising  saddles,  harness,  gloves,  and 
other  articles,  had  an  aggregate  value  of 
608,056/. 

LEECH  TEADE.    The  traffic  in  leeches 
is  a  remarkable  one,  alike  for  the  gatherer  and 
the  dealer.  The  leech  is  met  with  more  abun- 
dantly in  the  south  than  the  north  of  Europe. 
The  country  about  La  Brienne  in  France  is 
famous  for  its  supply  of  leeches ;  and  here  is 
exhibited  the  wretched  nature  of  the  employ- 
ment of  a  leech-gatherer.    He  has  his  arms 
and  legs  bare,  and  walks  about  in  the  marshes 
where  the  leeches  aboimd.  They  attach  them- 
selves to  his  legs  as  he  moves  along,  and  he 
picks  them  off  from  time  to  time ;  he  seeks  for 
them  also  about  the  roots  of  the  bullrushes 
and  sea-weeds.    He  can  on  some  da3'S  gather 
a  gross  in  three  or  four  hom's  ;  and  he  puts 
them  into  a  small  bag  suspended  round  his 
neck.    Such  is  the  leech-fishery  in  spring; 
but  in  summer  it  is  still  worse.    The  leeches 
then  go  into  deeper  water  ;  and  the  gatherer 
strips  naked  to  go  after  them.    These  poor 
fellows  are  exposed  to  fogs,  mists,  and  foetid 
vapom's,  and  are  subject  to  agues,  catarrhs, 
and  rheumatisms ;  but  the  trade  is  tolerably 
lucrative,  and  thus  there  is  no  scarcity  of  leech 
gatherers. 

A  large  portion  of  om'  leeches  are  imported 
from  Hamburg,  to  which  port  the  dealers 
bring  them  from  different  countries.  They 
are  sometimes  imported  in  bags,  but  more 
usually  in  small  barrels  containing  about  2000 
each  ;  the  head  being  made  of  stout  canvas  to 
admit  the  air.  Some  years  ago  it  was  stated 
that  four  principal  dealers  in  London  imported 
about  7,000,000  leeches  annually.  It  is  esti- 
mated that  the  consumption  in  Paris  is  about 
3,000,000  annually. 

LEEDS,  the  principal  emporium  of  the 
woollen  maniifactures  in  the  West  Eiding  of 
Yorkshire,  is  one  of  the  most  important  of  om 
northern  towns.  Though  the  spinning  of 
worsted  and  the  manufactm'e  of  worsted  stuffs 
is  not  extensively  followed  at  Leeds,  vast 
quantities  of  these  goods  ai'e  brought  there  to 
ba  dyed  and  finished.  Tlie  dye-houses  and 
dressing-shops  at  Leeds  are  very  extensive. 
In  these  establishments  both  the  woollen  and 
worsted  goods  are  finished,  after  being  pur- 
chased in  the  rough  at  the  cloth-halls  and 
piece-halls  of  the  clothing  towns.  The  mills 
at  Leeds  for  the  spinning  of  flax  for  canvas, 
linen,  sacking,  thread,  &c.,  are  very  extensive. 
There  ai-e  also  largo  manufactories  of  glass, 
earthenware,  steam-engines,  locomotives,  and 
all  kinds  of  machineiy.  These  and  the  other 
operations  of  the  district  are  facilitated  by  the 
abundant  supply  of  coal,  pi-oduced  from  the 
mines  in  the  vicinity  of  the  town.  i 


The  largest  commercial  buildingfi  in  Leeds 
'  are  the  cloth-halls.  The  Coloured  Clotli  Hall 
was  built  in  ]  578 ;  the  ■White-Cloth  Hall  in 
1775.  In  the  cloth-halls,  the  principal  sales 
of  woollen  cloths  in  their  rough  state  from  the 
country  manufacturers  to  the  merchants  are 
effected.  The  cloth  markets  ai-e  held  on  Tues- 
days and  Saturdays,  and  last  only  one  hour 
and  a  quarter  at  each  hall. 

There  is  a  School  of  Design  at  Leeds,  to 
improve  the  taste  of  the  workmen.  Some  ex- 
quisite specimens  of  communion  cloths,  made 
of  silli  warp  and  flax  weft,  elaborately  damasked 
have  recently  been  woven  at  Leeds. 

LEGHOEN.  This  entei-prising  free  port 
in  Tuscany  is,  in  the  western  district,  inter- 
sected with  canals,  by  which  goods  are  carried 
in  boats  from  the  shipping  in  the  harbour  and 
landed  before  the  warehouses  of  the  merchants. 
Many  of  the  private  houses  are  handsome. 
The  outer  mole  is  about  a  mflein.lengtli.  The 
harbour  is  tolerably  large,  but  not  sufficiently 
deep  for  large  vessels,  which  lie  in  the  roads, 
where  the  anchorage  is  safe  and  good.  The 
Darsena,  or  interior  harbour  or  dock,  is  only 
fit  for  smaller  vessels.  Leghorn  is  rather  a 
commercial  than  a  manufacturing  town  ;  it 
has  however  tan  yards,  rope  walks,  soap  and 
candle  factories,  glass-works,  estabhshments 
for  tbe  manufacture  of  coral  ornaments,  wool- 
len caps,  cream  of  tartar,  borax,  and  sulphiu-. 
Steamers  and  sailing  vessels  ai'e  built.  A  rail- 
road connects  the  to-\ra  with  Pisa,  Pontedera, 
Empoli,  and  Florence. 

The  imports  into  Leghorn  are  either  for 
consumption  or  for  deposit.  They  consist  of 
com,  tissues  of  cotton,  hemp,  and  wool,  sugar, 
raw  and  manufactured  silk,  bronze  work  and 
jewellery,  salt  fish,  hides,  hemp  and  flax,  cof- 
fee, raw  cotton  and  cotton  yarn,  wool,  spices 
and  dings,  dye-stuffs,  porcelain,  gum,  wine, 
brandy,  rum,  spirits,  tobacco,  &c.,  to  the  value 
of  about  8,000,000/.  annually.  Many  of  these 
articles  of  course  enter  into  the  exports,  for 
the  transit  trade  is  very  extensive.  Other  ex- 
ported articles  are — oil,  anchovies,  paper  and 
rags,  straw  hats,  marble  and  alabaster,  works 
of  art,  timber,  cork,  coral,  tallow,  potasli,  A-c. 
The  total  value  of  the  exports  amouuts  to 
about  2,000,000/.  a  yeni-.  Tbe  number  of 
vessels  that  enter  the  hai-bour  annually  is  over 
•1000,  mth  about  400,000  tons  cargo.  Tbe 
numlier  of  ships  that  clear  out  annually  are 
about  the  same  in  number,  but  ilie  freights 
are  somewhat  less.  About  2000  of  these  ves- 
sels are  Tuscan.  Steamers  ply  i-egularly  to 
Civita-Vecchia,  Naples,  Sicily,  Genoa,  Nice, 
and  Mai'seille. 

LEGU'MIN,  is  a  peculiar  vegetable  pro- 
duct obtained  by  Braconnot  from  peas,  and 
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which  he  considers  as  a  vegetable  allcali.  It 
appeai-s  to  be  a  substance  intermediate  be- 
tween gluten  and  vegetable  albumen;  it  dif- 
fers from  the  first  in  being  insoluble  in  alcohol, 
and  from  the  last  in  readily  dissolving  in  the 
alkaline  cai-bonates.  It  contains  some  sulphur 
and  also  azote,  but  less  than  animal  albumen. 
It  exists  in  peas  and  beans,  to  the  amount  of 
about  18  per  cent. 

LEICESTERSHIRE.  This  county  has 
coal-fields  near  Ashby,  which  furnish  a  cheap 
supply  of  fuel ;  and  there  are  also  procured 
within  the  county  coarse  slate,  gjpsum,  lime- 
stone, freestone,  and  brick-clay.  The  county 
is  supplied  with  canals  and  railways,  in  amount 
quite  adequate  to  its  traffic.  In  respect  to 
agi-iculture,  the  most  fertile  soils  are  almost 
invariably  kept  in  pastiu-e,  for  which  this 
county  is  pre-eminent.  Out  of  above  500,000 
acres  of  surface,  fully  one-half  is  in  permanent 
grass.  Grazing  and  breeding  cattle  and  sheep 
are  the  chief  objects  of  the  Leicestershire 
farmers,  and  they  have  succeeded  admirably 
both  with  oxen  and  sheep.  Most  of  the  im- 
proved modem  instruments,  such  as  scarifiers, 
spiked  rollers  and  drills,  have  been  introduced 
and  are  used  in  the  lai-ger  farms,  which  are 
chiefly  in  the  hands  of  the  proprietors.  The 
coimty  contains  many  large  dairies,  and  pro- 
duces excellent  cheese,  especially  the  Stilton 
cheese. 

Leicestershire  is  the  centre  of  the  worsted 
hosiery  manufacture,  nearly  all  of  which  is 
conducted  Avithin  this  county.  Leicester  is  the 
chief  town  both  of  the  county  and  of  the  ma- 
nufacture.   Most  c  i'  the  principal  manufactu- 
rers are  connected  with  the  hosiery  or  wool 
trades.   Some  of  the  larger  firms  employ  2000 
to  3000  hands  ;  and  one  or  two  spinning  mills 
recently  built  would  rival  those  of  Lancashire. 
There  are  worsted  spinners,  lambs' wool  spin- 
ners, wool  staplers,  &c.,  to  supply  the  raw 
material  ;  there  are  frame-smiths,  needle- 
makers,  sinker  makers,  &c.,  to  supply  the 
working  apparatus ;  and  there  are  thousands 
of  persons  to  weave  and  sew  the  stocldngs. 
Mai-ket  Harborough,  Lutterworth,  Hinck- 
ley, Market  Bosworth,  Loughborough,  and 
most  of  the  villages  between  these  towns,  and 
between  them  and  Leicester,  are  inhabited  by 
the  stockingers  (as  they  are  often  called).  See 
farther  on  this  subject  under  HosiEnv  Manu- 
facture.   The  other  departments  of  industry 
in  Leicestershire  are  not  very  extensive.  There 
were  35  spinning  mills  in  this  county  in 
1850. 

LETTZTG.  This  busy  city,  the  second  in 
rank  but  the  first  in  commerce  in  Saxony,  has 
extensive  manufactures  in  oil,  paper,  musical 
and  optical  instruments,  bronzed  articles,  hats, 


leather,  hardware,  &c.  The  town  has  a  tri- 
bunal of  commerce,  an  exchange,  savings' 
bank,  a  discount  bank,  and  several  assurance 
companies.  There  is  a  considerable  trade  in 
American  and  Russian  fm-s ;  and  the  wool 
fau-s,  especially  that  held  in  June,  are  veiy 
important.  Leipzig,  though  comparatively 
small,  has  become  one  of  the  most  important 
cities  in  Europe,  owing  to  its  university,  its 
faii-s,  and  its  book  trade.  These  fairs  have 
laid  the  foundation  of  the  prosperity  and 
wealth  of  Leipzig.  The  concourse  of  mer- 
chants from  various  countries  is  very  great, 
and  the  value  of  the  manufactured  goods  of 
all  kinds  sold  annually  is  estimated  at  upwards 
of  three  millions  sterling. 

The  singular  concentration  of  the  German 
book-trade  in  Leipzig  has  been  a  main  cause 
of  the  celebrity  and  wealth  of  that  city.  The 
first  two  booksellers,  who  were  also  printers, 
that  settled  in  Leipzig  were  Steiger  and  Bos- 
kopf,  in  1545.  There  are  now  110  publishing 
establishments,  and  23  great  printing  houses, 
with  14  printing  machines  and  260  presses. 
Above  40  milUons  of  sheets  are  annually 
printed  at  Leipzig,  and  the  bales  of  books 
brought  thither  every  year  amount  on 
an  average  to  30,000  cwt.  For  the  trans- 
action of  business,  and  settlement  of  accounts, 
there  is  a  handsome  building  called  tlie 
Booksellers'  Exchange,  which  was  opened  in 
1836. 

At  the  Leipzig  fairs  of  1850  it  was  remarked 
that  the  attendance  of  great  buyers  had  some- 
what slackened  :  the  increased  facilities  for 
travelhng  having  enabled  merchants  to  visit 
the  manufacturing  towns,  and  make  some  of 
their  purchases  there. 

LEITH.  The  chief  manufactures  of  this 
important  Scotch  seaport  are  ropes,  cordage, 
sailcloth,  bottles,  soap,  and  candles.  There 
are  several  breweries,  ship-building  yards,  and 
a  distillery. 

There  are  two  commodious  diy  docks  for 
the  repaiiing  and  building  of  ships,  and  two 
wet  docks,  each  of  which  is  300  feet  wide  and 
between  700  and  800  feet  long,  and  of  suflicient 
depth  to  admit  vessels  of  from  200  to  250  tons' 
burthen.  They  are  suiTounded  by  well-con- 
structed quays,  upon  which  are  erected  appro- 
priate warehouses  for  the  reception  of  mer- 
chandise. Extensive  additional  wet  docks  are 
now  being  constructed,  to  accommodate  in- 
creasing traffic.  Steamers  ply  to  and  from 
Leith  ;  but  the  now  pier  at  Granton  is  found 
to  be  more  available  for  this  kind  of  traflTic. 
Leith  is  the  most  important  naval  station  on 
the  east  coast  of  Scotland,  and  its  commerco 
is  large.  The  gross  customs  receipts  in  1848 
were  563,452/.,  ranking  next  after  London, 
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Liverpool,  Dublin,  Bristol,  and  Glasgow.  The 
vessels  which  entered  the  port  of  Leith  in  1848 
were  1028  with  an  aggregate  tonnage  of 
122,675  tons.  386  boats,  and  2064  persons, 
were  engaged  in  the  Leith  and  Burntisland 
fisheries  in  1846. 

LEMBERG,  the  capital  of  the  kingdom  of 
Galizia,  has  manufactures  of  woollen  cloth 
and  linen.  Lemberg  has  an  important  com- 
merce with  Russia  and  Turkey.  The  commis- 
sion  trade  is  very  extensive,  and  an  immense 
amount  of  business  is  done  at  the  annual  fair; 
it  commences  on  Jan.  6,  and  for  some  weeks 
afterwai-ds  a  vast  concourse  of  strangers  resort 
to  this  place. 

LEMNLiN  EARTH  is  an  earthy  substance 
soft,  dull,  opaque,  yellowish  white,  and  falls  to 
pieces  when  put  into  water.  It  was  formerly 
used  in  medicine  under  the  name  of  Terra 
Sigillala.  Two  thirds  of  its  weight  consist  of 
silica. 

LEMON.  For  a  few  details  relating  to 
this  fruit,  see  the  article  Orange. 

LENS.  This  name  is  given  to  a  glass,  or 
other  transparent  medium,  ground  with  two 
spherical  surfaces.  If  one  side  is  flat  and  one 
convex,  it  is  called  plano-convex ;  if  both  are 
convex,  it  is  double  convex ;  if  one  is  flat  and 
one  concave,  it  is  plano-concave;  if  both  are 
concave,  it  is  double  concave  ;  if  one  is  convex 
and  one  concave,  it  is  meniscus,  or  concavo- 
convex.  All  these  lenses,  for  optical  purposes, 
are  ground  to  the  proper  curve  by  revolving 
wheels. 

LEVELLING.    The  relative  heights  of  a 
series  of  points  on  the  ground  are  obtained 
by  means  of  their  vertical  distances  from  others 
which,  on  the  supposition  of  the  earth  being 
a  sphere,  are  equally  distant  from  its  centre  ; 
and  these,  which  are  called  level-points,  must 
be  found  by  an  instrument  constructed  for  the 
purpose.  [Spirit  Level  ;  Theodolite.]  In 
general,  a  choice  is  made  of  any  convenient 
stations  on  the  line  of  operation,  and  the  dis- 
tances between  them  are  determined  by  actual 
admeasurement.    The  instrument  is  then  set 
up  at  or  near  the  middle  of  the  interval  be- 
tween every  two  such  points  in  succession. 
When  the  telescope  thus  placed  has  been  ren- 
dered horizontal  by  means  of  the  adjusting 
sci-ews,  an  assistant  at  each  of  the  adjoining 
stations,  holding  what  is  called  a  station  staft 
in  a  vertical  position,  moves  a  vane  or  index 
along  the  staff,  upwards  or  downwards  accord- 
mg  to  the  directions  of  the  observer  at  the 
telescope,  till  it  appears  to  coincide  with  the 
inter"i3Ction  of  two  wires  in  the  telescope.  The 
points  thus  determined  on  the  staves  are  level 
points  or  points  equally  distant  from  the  cen- 
tre of  the  earth ;  and  the  difference  between 
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the  height  of  the  index  on  the  two  staves  will 
give  the  relative  height  of  the  ground  at  the 
two  stations. 

It  is  frequently  the  practice  to  execute  a 
sort  of  double -levelling  ;  which  consists  in 
placing  the  instruments  successively  at  each 
of  the  stations,  a  staff  being  held  up  vertically 
at  the  other,  when,  the  axis  of  the  telescope 
being  at  equal  heights  from  the  ground  at  both 
stations,  half  the  difference  between  the  heights 
read  on  the  staves  will  express  the  difference 
in  the  height  of  the  stations. 

The  profile  of  the  ground  is  usually  expres- 
sed on  paper,  in  portions  of  any  convenient 
length,  for  the  purpose  of  enabling  the  engi- 
neer to  determme  the  depths  of  his  excava- 
tions, or  the  heights  of  the  masses  of  earth  to 
be  raised,  when  it  is  proposed  to  execute  a 
canal  or  road.  A  right  line  being  drawn  to 
represent  one  parallel  to  the  horizon,  and 
passing  through  the  highest  or  the  lowest 
point  of  the  natui-al  ground ;  the  heights  and 
depressions  of  the  remarkable  points,  with 
respect  to  such  Ime,  are  obtained  by  additions 
or  subtractions  from  the  numbers  in  the  field- 
book,  and  are,  by  a  proper  scale,  set  out  from 
that  line  on  others  dra™  perpendicularly  to 
it  at  intervals  equal  to  the  horizontal  distances 
between  the  same  pomts.  The  series  of  points 
thus  obtained,  bemg  joined  by  hand  or  other- 
wise, give  the  figure  of  the  reqmred  vertical 
section  of  the  ground. 

LEVER.  This  simple  but  invaluable  me- 
chanical instrument  consists  merely  of  a  bar 
of  wood  or  metal,  by  fixing  one  point  of  which 
called  the  fulcrum,  apressm-e  at  the  end  more 
distant  from  the  fulcrum  is  made  to  counter- 
balance a  larger  pressm-e  at  the  neai-er  end ; 
or,  if  both  ends  l)e  equally  distant  from  the 
fulcrum,  equal  pressures  are  made  to  balance 
each  other. 

The  first  explanation  of  the  lever  was  given 
by  Archimedes,  and  in  a  simple  and  correct 
form.  It  assumes  two  principles  ;  firstly,  that 
when  a  system  is  in  equilibrium,  the  state  of 
rest  will  not  be  disturbed  if  additional  pres- 
sures, such  as  compensate  each  other,  and 
would  by  themselves  produce  no  motion,  be 
introduced  or  removed  ;  secondly,  that,  when 
a  weight  is  made  to  rest  by  being  attached  to 
an  immoveable  point  (say  it  is  suspended  by 
a  string),  the  point  or  pivot  of  suspension 
undergoes  a  pressure  equal  to  the  weight  of 
tlie  system,  whatever  may  be  the  form  of  that 
system,  or  the  dispositions  of  its  parts.  Thus, 
a  cylindrical  or  prismatic  bar  of  uniform  ma- 
terial Avill  necessarily  rest  if  a  pivot  be  passed 
through  a  section  in  the  middle  of  its  length, 
since  there  is  no  reason  why  it  should  pre- 
ponderate on  either  side :  now,  divide  the 


1121 


LEYDEN. 


LIEGE. 


1132 


into  any  two  pai'ts,  and,  from  their  middle 
points,  suspend  weights  equal  to  the  weights 
of  the  parts ;  also  apply  counterpoises  of  equal 
weights  at  the  same  points,  hy  means  of 
strings  passing  over  pulleys ;  tlie  equilibrium 
ivill  then  be  undisturbed ;  take  away  from  the 
system  the  parts  of  the  hax  and  the  counter- 
poises (which  are  equal  and  opposite  to  one 
another),  and  the  eqiiilibrium  wUl  subsist  be- 
;  tween  the  remainiag  weights,  which  are  those 
!  first  suspended.  The  points  of  suspension 
being  in  the  middle  of  the  lengths  of  the  two 
parts  are  at  distances  from  the  pivot  (at  the 
middle  of  the  whole  length  of  the  bar),  which 
are  inversely  proportional  to  the  suspended 
M-eights. 

This  may  be  briefly  illustrated  thus.  When 
a  straight  and  uniform  bar  is  supported  on  a 
central  pivot,  if  weiglits  on  either  side  of  the 
pivot  keep  the  bar  exactly  horizontal ;  then 
the  weight  on  one  side,  multipHed  by  its  dis- 
tance from  the  pivot  wUl  be  equal  to  the  other 
sveight  similarly  multiplied  by  its  distance.  If 
•  *  weight  of  eight  lb.  balances  another  of  six- 
een,  the  former  must  be  twice  as  far  from  the 
iivot  as  the  latter.  It  is  on  this  principle 
hat  the  Steelyard,and  other  kinds  of  weighing 
nachines,  act. 

In  English  treatises  on  mechanics  it  is  cus- 
omary  to  call  one  of  the  pressures  which  ba- 
ance  on  a  lever,  the  power,  and  the  other  the 
■eight.  Levers  are  thus  distinguished  as  of 
he  first,  second,  or  thh-d  kind,  according  as 
he  fulcrum,  the  weight,  or  the  power,  is  in 
he  middle. 

LEYDEN.    In  this  Dutch  city  the  manu- 
actures  of  linen  and  wooUens  have  declined 
onsiderably,  but  are  still  the  most  important 
1  Holland.    The  woollen  manufacturers  are 
specially  famed  for  the  production  of  very 
jft  blankets  with  scarlet  borders.    A  great 
ool  fair  is  held  annually.  There  are  likewise 
itensive  manufactories  of  soap  and  indigo, 
mneries,  salt-works,  &c. 
LI'BER,  the  inner  bark  of  a  plant,  is  a  layer 
msisting  of  woody  tissue,  cellular  substance, 
Qd  vessels,  forming  a  compact  zone  imme- 
ately  applied  to  the  wood.  The  woody  tissue 
'  which  it  is  composed  quickly  becomes  thick- 
ded,  by  the  addition  of  internal  ligneous 
rata,  the  consequence  of  which  is,  that  such 
ssue  in  this  part  is  more  tough  than  else- 
here.    Hence  it  is  usually  from  the  Uber 
'at  are  extracted  the  fibres  employed  in  mak- 
cordage  or  linen  thread  :  this  at  least  is 
i  source  in  hemp,  flax,  the  lime  tree,  the 
f-ce-bark,  and  many  other  oxogens  which  fur- 
'Ish  thread;  but  in  endogens,  which  have  no 
'fber,  as  the  cocoa  nut,  it  is  the  ordinary  woody 
•"ndles  of  the  leaves,  stem,  and  husks  of  the 


fruit  from  whicli  the  fibre  used  for  ropes  is 
procured.  In  many  plants  a  new  layer  of 
liber  is  formed  annually,  contemporaneously 
with  a  new  layer  of  wood ;  but  this  is  by  no 
means  universal;  on  the  contrary,  the  oak 
and  the  elm  increase  then-  liber  slowly  and 
irregularly. 

LI'CHENS.  This  large  and  important 
natural  order  of  imperfectly  organised  plants 
contains  numerous  species  employed  in  the 
arts  as  pigments,  and  as  articles  of  food.  It 
is  principally  in  the  former  respect  that  they 
are  of  economical  interest,  in  consequence  of 
the  great  consumption  of  orchal,  or  archil 
[Aechil],  Cudbear  {Lecidea  tartarea),  and 
others  by  the  dyer.  Lichens  are  distributed 
over  aU  parts  of  the  world,  forming  in  the  po- 
lai-  and  similar  regions  a  food  for  animals  and 
man.  Cladonia  rangiferina  supports  the  rem- 
deer ;  Cetraria  islandica  fm-nishes  the  nutritious 
Iceland  moss  of  the  druggists'  shops;  and 
various  species  of  Gyroj>hera,  under  the  name 
of  Tripe  de  Eoche,  form  a  part  of  the  supply 
of  food  scantily  furnished  by  nature  for  the 
Canadian  hunter.  In  warmer  countries  they 
acquu-e  a  firmer  consistence,  and  appear  to 
form  secretions  of  a  peculiar  land  in  much 
greater  abundance  than  in  the  northern  parts 
of  the  world. 

LIEGE.  This  very  important  Belgian  pro- 
vmce  produces  hops,  corn,  and  a  httle  wine ; 
the  pastures  are  good,  and  maintain  great 
numbers  of  homed  cattle  and  sheep.  The 
mineral  wealth  of  the  country  is  considerable; 
there  are  mines  of  calamine,  alum,  lead,  and 
u-on  ore ;  but  more  important  than  all  these 
together  are  the  numerous  coal  mines  of  the 
province.  The  manufactures,  which  are  con- 
ducted on  a  large  scale,  consist  of  all  kinds  of 
steam -machinery  for  railroads  and  factories, 
mil  castings,  fine  woollens,  merinoes,  linen, 
cotton  stuff's,  cutlery  and  surgical  instruments, 
fire  arms,  glass,  hardware,  &c.  The  number 
of  steam-engines  of  different  kinds  in  tba 
province  is  between  400  and  500. 

The  manufacturing  towns  are  numerous 
Glons  is  the  centre  of  a  great  straw-hat  manu- 
facture, which  gives  occupation  to  upwards  of 
6000  people.  Ilerstal,  or  Heristal,  has  impor- 
tant coal. mines,  iron  and  steel  works,  and 
iron-foundries.  Hc-vc  has  manufactures  in 
woollen  cloth,  stockings,  and  shoes.  At  Hm, 
beer,  spirits,  paper,  leather,  linen,  and  cast 
iron  are  manufactured.  Seraing\^an  coal-mines, 
important  iron-foundries,  and  glass-  works.  Spa, 

ports  about  150,000  bottles  of  mineral  water 
annually  from  the  Poulion  spring,  which  is 
the  strongest.  Spa  is  famous  also  for  the  mn- 
nutacturo  of  elegant  wooden  toys,  workboxes, 
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■writing-desks,  &c.  Vervicrs  is  famous  for  the 
manufacture  of  fine  and  ordinary  woollen 
cloths  and  kerseymeres,  giving  employment  to 
40,000  hands  in  the  town  and  neighbourhood ; 
the  Belgian  army  is  clothed  principally  from 
the  looms  of  Verviers,  the  total  produce  of 
which  is  estimated  at  1,000,000/.  sterling  an- 
nually. Flannels,  serges,  ticldngs,  coverlets, 
mousehnes  de  laine,  merino,  &c.,  are  also  ma- 
nufactured. The  dyes  of  Verviers  are  said 
not  to  be  surpassed  in  Europe.  There  ai'e 
also  estabUshments  for  the  manufacture  of 
steam  machinery,  ironmongery,  soap,  beer, 
&c. 

But  the  most  important  town  in  the  pro- 
vince is  Liege,  from  which  the  province  itself 
has  been  named.  The  extensive  coal-mines 
near  the  town  ;  its  numerous  ii'on-works, 
royal  cannon  foundry,  and  establishments  for 
the  manufacture  of  fire-arms,  hardware,  broad- 
cloth, glass,  and  leather  ;  its  engine-factories, 
zinc-rolling  mills,  and  naileries ;  its  linen  and 
cotton  factories,  steel-works,  and  breweries ; 
together  with  a  flourishing  commerce  in  colo- 
nial produce  and  manufactm-ed  goods, — ^render 
it  one  of  the  most  important  towns  in  Bel- 
gium, and  one  of  the  most  industrial  spots 
ia  Europe. 

LIFE-BOAT;  LIFE-PEESERVEE.  Many 
ingenious  plans,  more  or  less  practicable,  have 
been  proposed  for  saving  from  drowning  those 
who  may  be  in  peril  by  shipwreck  or  other- 
wise. These  contrivances  may  be  classed  as 
Life  Boats,  Life  Buoys,  and  Lije  Dresses. 

Life  Boats. — A  life  boat  is  a  boat  constructed 
with  great  strength  to  resist  violent  shocks, 
and  at  the  same  time  possessing  sufficient 
buoyancy  to  enable  it  to  float,  though  loaded 
with  men  and  filled  with  water.  Such  boats 
are  maintained  at  most  of  the  ports  of  this 
kingdom,  always  ready  to  put  to  sea  when 
vessels  are  seen  in  danger  of  ship^vreck,  and 
provided  with  means  for  being  conveyed  to  the 
shore,  and  launched  as  rapidly  as  possible.  As 
early  as  the  year  1785,  a  patent  was  granted 
to  Mr.  Lukin  for  a  life  boat  with  projecting 
gunwales  and  hollow  cases  or  double  sides 
under  them,  as  well  as  air-tight  lockers  or  in- 
closurcs  under  the  thwarts :  these  contrivances 
increased  the  buoyancy  of  tlie  boat,  and  the 
air-tight  cases  under  the  gunwales,  by  their 
weight  when  raised  above  the  surface  of  the 
sea,  and  their  resistance  wlicn  depressed  be- 
neath, greatly  prevented  rolling.  Mr.  Lukin's 
boat  was  strong  and  biioyant,  but  it  was  liable 
to  be  disabled  by  having  the  sides  staved  in. 
This  defect  was  obviated  in  Mr.  Greathead's 
boat,  which  was  invented  soon  after ;  its  pre- 
vailing featm'e  is  that  tlie  boat  is  lined  inside 
and  outside  with  cork.    Mr.  Greathead's  boat 


was  insti'umental  in  saving  the  lives  of  300 
persons  in  five  years,  near  Tynemouth. 

In  1830  Mr.  Mackintosh  of  New  York  took 
out  a  patent  for  a  sort  of  temporary  life  boat. 
It  consists  of  canvas  rendered  impenious  to 
water  by  being  satm-ated  with  a  solution  of 
caoutchouc.  A  square  piece  of  this  canvas  is 
so  hemmed  at  the  edges  as  to  leave  a  hollow 
tube  or  channel,  which,  when  filled  with  air, 
may  act  as  a  buoyant  cell  or  air-chamber.  The 
opposite  edges  of  the  piece  of  canvas  are  par- 
tially sewn  together,  so  as  to  give  to  it  the 
semblance  of  a  boat,  the  sewn  edges  being 
cemented  with  caoutchouc  to  render  them  air 
and  water  tight.  Mr.  Adams  shortly  afterwards 
contrived  a  boat  lined  with  cork  in  the  inside, 
and  having  air-vessels  under  the  decks  or 
seats.  Holcroit's  pontoon,  or  safety  boat,  also 
of  recent  origin,  has  some  peculiarities  about 
it,  on  account  of  its  portability.  It  is  formed 
of  a  skeleton  frame,  easily  detached  and  folded 
into  one-sixth  of  the  space  which  it  occupies 
as  a  boat.  The  frame  is  covered  with  layers 
or  folds  of  strong  canvas  saturated  with  India- 
rubber  ;  and  in  various  parts  are  cases  or  air- 
cells,  partitioned  off  one  from  another.  The 
portability  of  the  boat  is  brought  about  by 
having  the  framework  hinged  to  the  keel,  so 
that  the  sides  close  together  like  a  portfolio. 
Captain  Smith's  paddle-box  boats,  for  steam- 
vessels,  originated  from  that  officer  having 
observed  that  there  is  room,  upon  such  pad- 
dle boxes,  for  a  life  boat,  without  encumbering 
the  ship  in  anyway  ;  and  builders  of  steamers 
have  devised  a  mode  of  maliiug  the  inverted 
boat  a  covering  for  the  paddle  box. 

Every  year  brings  fonvard  some  new  pro- 
jects relating  to  hfe  boats.  There  was  a  sin- 
gular suggestion  made  a  year  or  iwo  ai^o  by 
Mr.  Bateman,  for  the  construction  of  a  woodea 
boat,  ha^^ng  as  many  vertical  cylinders  ^ 
there  were  to  be  persons  accommodated ;  oacfi 
cyhnder  was  to  be  36  inches  deep  by  10  in 
diameter.  Each  cylinder  was  to  have  a  cover 
when  not  in  use  ;  but  when  the  cover  was  re- 
moved, aman  was  to  get  into  each  cyhnder,  .and 
thus  seek  for  safety.  The  interstices  were  to 
be  filled  up  with  cork,  and  other  an-angements 
made  for  lightening,  strengthening,  and  roof- 
ing the  boat.  ■ 

The  Duke  of  Northumberland  has  recent^r 
offered  a  prize  for  the  invention  of  the  moSt 
efficient  form  of  life  boat ;  and  this  offer  has 
led  to  the  exercise  of  much  ingenuity  on  thO 
subject.  One  of  the  inventions  proposed  w 
compete  for  the  prize  is  that  by  Messrs.  B^- 
sell  and  Oswnld  of  the  Isle  of  Man.  THe 
boat  is  on  the  double  or  twin  principle  ;  hot n 
boats  being  divided  into  ten  nir-tiglit  compar  -  .j 
ments,  and  completely  decked  over,  by  whicU  I, 
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lurangement  tliey  cannot  be  swamped.  The 
boats  are  placed  three  feet  apart ;  and  upon 
them  is  fixed  a  framing,  with  seats  and  row- 
locks for  eight  rowei-s.  The  bottom  of  each 
boat  is  a  curve,  rising  up  at  both  ends  to  a  con- 
siderable height  above  the  water.  Tliere  are 
aiTangements  for  masts  and  sails.  This  boat 
is,  we  beUeve,  to  be  exhibited  at  Hyde  Park. 

Life  -Bi/oy*.— Besides  those  hfe  boats  which 
have  been  constracted  for  the  especial  pur- 
pose, tliere  have  been  several  inventions  for 
convertkig  ordinary  ships'  boats  mto  Ufe  boats 
upon  a  sudden  emergency,  which  may  be  ap- 
phed  by  the  crew  of  a  ship  in  distress.  Mr. 
Bremmer,  about  the  year  1800,  proposed  that 
empty  casks  should  be  strongly  fixed  in  ships' 
boats  upon  a  plan  described  by  him,  which  on 
trial  was  foimd  to  answer  perfectly.  Captain 
Gordon's  life  buoy  consists  of  a  series  of  bam- 
boos of  different  lengths  fastened  together; 
the  uppermost  piece  is  the  longest,  the  others 
diminish  gi-adually  to  the  lowest,  which  is  the 
shortest  of  all;  thus  forming  a  triangle,  which 
IS  covered  with  pieces  of  sound  cork,  strongly 
tixed  to  the  bamboo  rods.  Two  of  these  tri- 
angles are  intended  to  be  fastened  to  a  boat, 
one  on  each  side,  the  long  pieces  being  close 
to  the  gunwale,  the  shortest  near  the  keel. 
Well-taiTed  sheepskin  bags,  inflated  with  air ; 
air-tight  copper  tubing  fitted  under  the  seats 
of  boats ;  and  many  other  contrivances  have 
been  partially  used.  Cork  mattresses  have 
beenfoimd  useful,  but  it  was  alleged  that  they 
gave  sailors  facilities  to  desert,  and  they  were 
discontinued;  floating  ropes  lined  with  cork 
have  also  been  suggested,  but,  Uke  fire-escapes, 
these  contrivances  are  never  at  hand  when 
most  wanted.  Boyce's  hfe  buoy  is  intended  to 
be  kept  suspended  at  a  ship's  stem,  to  be 
dropped  into  the  water  in  case  a  man  falls 
overboard.  It  is  composed  of  two  hollow 
wooden  cyhnders,  either  made  air-tight  or  else 
filled  with  cork,  and  connected  by  a  wooden 
!,'rating  so  as  to  form  a  sort  of  raft.  It  has 
been  suggested  to  convert  the  warping  buoys 
which  abound  in  oitr  harbours  into  a  sort  of 
life  buoys,  by  fitting  them  up  mth  wooden 
iuittens  placed  lengthwise  from  end  to  end 
upon  their  circumference.  Cooke's  life  buoy 
IS  formed  of  two  hollow  copper  spheres,  con- 
iiocted  by  a  horizontal  rod  ;  and  from  the 
middle  of  the  rod  rises  a  vertical  stem  con- 
ammg  a  fuse  at  the  top.  The  fuse  is  lighted, 
lie  buoy  is  lowered,  and  the  person  in  the 
■atcr,  attracted  towards  the  buoy  by  the  light 
if  at  night),  seeks  safety  by  clinging  to  the 
'^'atmg  mass.  Captain  Beadon's  buoy  cou- 
nts of  a  metal  tube,  eight  feet  long  by  one 
■  "•'t  m  diameter,  tapered  at  its  after  end  ;  it  is 
iivided  into  water-tight  compartments,  and 


has  a  keel  ten  or  twelve  inches  deep.  There  is 
a  kind  of  saddle  across  the  cylinder,  on  which 
a  man  may  sit ;  a  staff,  on  which  a  light  may 
be  kindled  ;  and  a  paddle  to  work  the  buoy, 
or  two  oai-s  hinged  to  it.  Irvine's  safety-port- 
manteau, which  will  support  two  persons 
chnging  to  it  in  the  water  ;  Henvey's  cork 
float ;  and  Taylor's  deck  chair,  are  among  the 
numberless  modern  contrivances  for  a  similar 
object. 

Safety  Dresses. — Among  these  contrivances 
is  the  life  hat.  The  upper  part  of  the  crown 
of  the  hat  is  made  au--tight  and  water-proof, 
so  that,  in  the  event  of  the  wearer  faUing  into 
the  water,  its  buoyancy  may  (according  to  the 
intention  of  the  inventor)  save  him  from  being 
di'owned.  The  Umng  of  the  hat  is  capable  of 
being  loosened,  and  the  vacant  space  expanded 
by  air  being  blown  into  it,  so  as  to  foiTu  a  buoy 
capable  of  being  grasped  by  anyone  immersed 
in  the  water,  instead  of  being  worn  lilce  a  hat. 
Macintosh's  life  cape  is  a  waterproof  garment, 
which  is  capable,  by  the  introduction  of  air 
through  a  stop-cock  into  a  vacancy  formed  by 
a  double  thickness  of  cloth,  of  being  con- 
verted into  a  life-buoy.  Air  tight  jackets,  belts, 
pads,  cushions,  &c.,  have  been  devised  in  many 
forms. 

Besides  all  the  above  contrivances,  may  bo 
mentioned  those,  such  as  Captain  Manby's, 
in  which  a  rope  is  propelled  by  a  cannon  from 
the  shore  to  a  ship  in  distress. 

LIGHT-B.ILLS,  for  militaiy  purposes,  ai-e 
hollow  cases,  either  spherical,  or  in  the  form 
of  cyUnders  terminated  at  each  extremity  by 
a  hemisphere :  they  are  filled  with  a  combus- 
tible composition,  and  being  thrown,  by  night, 
in  a  bm-ning  state  from  mortars,  or  in  some 
cases  from  the  hand,  they  serve  to  discover 
the  working  parties  or  troops  of  the  enemy. 
The  composition  consists  of  pulverised  salt- 
petre (6;J  lbs.),  pulverised  rosin  (li  lbs.), 
ground  sulphur  (2^  lbs.),  and  linseed  oil  (Jib.) 
The  balls  are  propelled  from  mortars  varying 
from  4f  to  10  inches  calibre,  and  correspond 
to  the  size  of  the  mortar  employed.  Spherical 
cases  of  pasteboard  or  canvas,  filled  with  a 
composition  which  while  bm-ning  omits  a  great 
quantity  of  smoke,  are  frequently  discharfred 
from  mortars  in  order  to  conceal  a  movement 
of  troops  from  the  view  of  the  enemy,  or  to 
suffocate  the  enemy:  these  are  called  smofcc- 
balls. 

LIGHTHOUSES.  These  important  build- 
mgs  are  erected  along  the  sea-shore,  or  upon 
rocks,  from  whicli  Ughts  are  exhibited  at  night 
for  the  direction  of  mariners.  Floating  lights 
perform  a  similar  oflice,  being  shown  from  the 
masts  of  vessels  moored  in  cerlain  positions, 
generally  as  beacons  to  enable  ships  to  avoid 


1127 


LIGHTHOUSES. 


LIGHTHOUSES, 


1128 


shoals  or  sunken  rocks  in  the  testuaries  of 
great  rivers. 

The  erection  of  lighthouses  in  this  countij 
has  not  proceeded  upon  any  systematic  plan, 
hut  in  every  instance  they  have  been  con- 
structed simply  hecause  of  the  disasti'ous  losses 
that  had  occurred  for  want  of  them.  From 
this  cause  it  arises  that  our  Ughthouse  esta- 
hUshments  in  the  several  parts  of  the  United 
Kingdom  have  until  recently  been  conducted 
under  entirely  different  systems,  different  as 
regards  the  constitution  of  the  management, 
the  rates  or  amount  of  the  light-dues,  and  the 
principle  on  which  they  are  levied.  Under 
the  operation  of  recent  acts  of  parhament,  aU 
the  public  or  general  lighthouses  around  the 
coast  of  England  are  under  the  management 
of  the  Trinity  House  ;  those  around  Scotland 
tinder  the  Commissioners  of  Northern  Lights ; 
and  those  around  Ireland  under  the  Ballast 
Board  of  Dublin.    There  is  a  second  class  of 
lighthouses,  consisting  of  local  or  harbour 
lights,  which  are  managed  by  coi-porations  and 
local  trustees,  under  powers  given  for  that 
pui-pose ;  but  even  these  local  hghts  are  being 
brought  more  and  more  under  general  central 
authority.  There  are  at  the  present  time  about 
320  lighthouses  round  the  several  coasts  of 
the  United  Kingdom.    These  lighthouses  are 
maintained  by  dues  levied  on  all  vessels  which 
leave  the  harbours  of  the  United  Kingdom,  at 
so  much  per  ton  per  vessel,  according  to  the 
number  of  lighthouses  which  the  vessels  pass. 
These  dues,  which  have  amounted  in  some 
years  to  nearly  400,000Z.,  are  in  some  instances 
very  oppressive  ;  but  gradual  improvements 
are  being  introduced  in  the  whole  system. 

A  principal  object  in  the  establishment  of 
these  buildings  is  to  give  inthnation  to  vessels 
approaching  the  coast  during  the  night  as  to 
the  place  in  which  they  are.  It  is  therefore 
of  importance  that  the  lights  exhibited  on  the 
same  line  of  coast  should  have  some  essential 
differences,  so  as  to  he  readUy  distinguished 
by  mariners.  The  different  appearances  thus 
required  are  given  by  having  two  Hghts  placed 
either  vertically  or  horizontally  with  respect 
to  each  other,  or  three  lights,  as  at  the  Casket 
rocks,  or  by  causing  the  lights  to  revolve  or  to 
appear  only  at  certain  intervals,  and  to  remain 
in  sight  only  for  a  given  number  of  seconds 
at  each  appearance  ;  or  by  the  employment  of 
lamps  of  different  colours,  as  in  some  of  the 
hftrboi'.r-light3,  wliich  do  not  require  to  be  seen 
at  a  great  distance. 

The  mode  of  lighting  now  generally  used  in 
this  country  is  that  of  placing  an  argand 
hui-ner  in  the  focus  of  a  parabolic  reflector. 
This  instrument  is  made  of  silver  strengthened 
with  copper,  and  is  about  3  or  4  inches  in  focal 


length,  and  21  inches  in  diameter.  The  num- 
ber and  the  aiTangement  of  reflectors  in  each 
lighthouse  depend  upon  the  light  being  fixed 
or  revolving,  and  upon  other  circvunstancea 
connected  with  the  situation  and  importance 
of  the  hghthouse.  The  mode  in  use  in  the 
hghthouses  of  France  consists  in  placing  a 
large  argand  lamp,  having  four  concentric 
wcks,  and  giving  a  very  powerful  hght,  in  the 
centre  of  the  upper  part  of  the  building,  and 
placing  around  the  lamp  a  series  of  glass 
lenses  of  a  pecuhar  construction ;  thus  using 
a  refracting  instead  of  a  reflecting  instrument 
to  collect  the  light,  and  only  one  lamp  instead 
of  a  greater  number.  The  lens  employed  is 
about  30  inches  square,  plano-convex,  and 
formed  of  separate  rings  or  zones,  whose  com- 
mon surfaces  presei*ve  nearly  the  same  curva- 
ture as  if  they  constituted  portions  of  one 
complete  lens,  the  interior  and  iiseless  part  of 
the  glass  being  removed. 

Of  the  fixed  lights  of  England  and  Scotland, 
in  1844, 76  were  catoptric,  or  reflecting  lights  ; 
while  18  were  dioptric,  or  lens  hghts.  The  re- 
flecting hghts  had,  on  an  average,  about  15 
burners  each;  and  the  one  burner  of  each 
lens  hght  was  about  equal  in  efficiency  to  14 
burners  on  the  reflecting  principle.  The  Eng- 
lish floating  hghts  had  an  average  power  of 
about  12  burners  each.  The  Irish  hghts  are 
powerful ;  they  presented  an  average  power  of 
21  bm-ners  to  each  fixed  light.  The  average 
annual  cost  for  keeping  up  the  fixed  public 
lights  is  about  450/.  per  hghthouse. 

In  France,  the  lighthouses  and  harbour- 
hghts  are  all  under  a  pubhc  board ;  and  the 
expenses  are  paid  out  of  the  treasury,  and  met 
by  levying  a  port  charge  of  lOrf.  per  ton  upon 
shipping  generally.  In  1845  there  were  52 
general  coast  hghthouses,  and  101  harbour- 
hghts.  In  America,  as  in  France,  the  hght- 
houses are  maintained  by  the  government. 

We  will  here  briefly  describe  the  three  most 
notable  hghthouses  of  modem  times;  viz., 
the  Eddyslone,  the  Bell-rock,  and  the  Skerry- 
vore. 

Eddystone— The  Eddystone  is  the  name  of 
a  rock  which  lies  about  12  miles  south-west  of 
Plymouth  Sound,  in  a  position  peculiarly  dan- 
gerous for  ships  entering  the  Sound.  A  light- 
house was  built  on  this  rock  in  1690,  but  blown 
down  by  a  storm  in  1703.  A  second  was  built 
in  170C,  and  bumed  down  in  1755.  The  pre- 
sent lighthouse  was  planned  by  Smeaton  in 
1756,  and  finished  a  few  years  aften\'ards.  It 
is  a  circular  tower  of  stone,  sweeping  up  V'-iOx 
a  gentle  curve  from  the  base,  and  gradudly 
diminishing  to  the  top.  The  upper  extremp 
is  finished  with  a  cornice,  and  surmounted  by 
a  gaUery  and  lantern.  Tlie  tower  is  furnished 
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with  a  door  and  windows,  and  an  interior  stair- 
cnse  and  ladders.  The  granite  Eddystone 
rock  was  partly  wrought  to  form  a  foundation ; 
and  the  dressed  stones  (granite  at  hottom  and 
limestone  at  top)  were  dovetailed  to  the  rock 
iu  a  manner  calculated  to  give  immense 
strength.  These  stones  were  generally  from 
one  to  two  tons  weight  each.  The  hase  of  the 
lighthouse  is  about  27  feet  in  diameter,  and 
the  entire  height  is  about  86  feet. 

Bell  Rock. — About  twelve  miles  from  Ar- 
broath, on  the  Forfarshii-e  coast,  is  a  dange- 
rous rock  called  the  Bell  or  the  Inehcape 
Rock.  On  this  rock  Mr.  Stevenson  built  a 
lieautiful  lighthouse,  which  was  finished  in 
IS  11.  The  foundation  is  42  feet  in  diameter, 
md  is  built  sohd  to  a  height  of  nearly  40  feet, 
.  very  stone  bemg  dovetailed  into  those  which 
surround  it.  The  higher  or  hollow  part  of 
he  building  is  divided  into  six  rooms,  used  as 
I  fuel  room,  an  oil  room,  a  kitchen,  a  bedi-oom, 
I  library,  and  the  hght-room.  There  are  two 
arge  beUs  belonging  to  the  building,  to  be 
ung  v/hen  the  weather  is  too  foggy  to  permit 
:ia  hghts  to  be  seen  from  a  distance. 

Skerryvore.— In  the  Atlantic  Ocean,  between 
he  Hebrides  and  Ireland,  are  many  dangerous 
lalf-hidden  rocks,  which  have  occasioned  nu- 
aerous  shipwrecks.  On  one  of  these  rocks, 
ailed  Skerry^'ore,  a  lighthouse  has  been  built 
1  recent  years,  under  circumstances  of  im- 
lense  difficulty.  Mr.  Alan  Stevenson  under- 
3ok  tlie  work  in  1834,  but  it  was  not  tiU  1844 
lat  the  hghts  were  exhibited.  The  rock  is 
■I  miles  from  a  small  island  called  Tirree; 
nd  Tirree  is  two  or  three  days'  sail  from  any 
art  of  the  coast  whence  suppUes  could  be  ob- 
uned;  hence  the  difficulties  encountered  by 
10  engineers  and  workmen  were  most  haras-- 
iig.  It  was  at  all  times  difficult  to  approach 
le  rock  ;  and  when  there,  the  number  of 
orking  days  m  a  year  was  very  small ;  the 
'ck  Itself  is  excessively  hard,  and  the  difficulty 
■eat  of  transporting  stones  thither.  But  all 
fficulties  gradually  gave  way  to  the  skill  and 
■rseveranceof  the  engineer,  and  the  structure 
ts  at  length  completed.    It  is  138  feet  high, 

rving  inwards  from  a  basis  of  of  42  feet.  It 
ntains  9  stories  or  apartments  in  height, 
ore  than  4000  tons  of  material  were  used  in 

construction.  The  hghting  apparatus  con- 
't.3  of  eight  annular  lenses  revolving  round  a 

np  of  four  concentric  wicks,  and  producing 
ury  mmute  a  bright  blaze  visible  to  a  dis"- 

'ce  of  IS  miles. 

•^mong  modern  contrivances  for  lighthouses 
that  of  forming  the  body  of  the  building  of 
'^'^ch  was  the  hghthouse  constructed 
Mr.  Alexander  Gordon,  in  1842,  for  Ja- 
«ca ;  and  many  others  have  since  been  made. 
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These  sti-uctures  are  formed  of  cast-iron  plates 
or  m  some  cases  of  sheet  iron,  riveted  together 
and  braced  m  various  ways,  and  having  pro- 
vision made  for  the  conti-action  and  expansion 
of  the  metal.  Mr.  Bush  for  many  years  advo- 
cated the  use  of  a  peculiar  kind  of  floating 
hght  or  lighthouse  on  the  Good>vin  Sands,  but 
after  the  expenditure  of  much  time,  money, 
and  ingenuity,  the  project  has  failed.  Another 
scheme  due  to  Captain  BuUock,  has  for  its 
object  the  construction  of  a  safety  beacon  on 
the  same  perilous  locality ;  and  many  other 
contrivances  have  been  experimentally  tried 
for  the  same  pui-pose ;  but  we  beUeve  none  of 
these  well-meant  schemes  have  shown  indica- 
tions of  permanent  success.  One  of  the  most 
remarkable  of  modem  lighthouses  or  beacons 
IS  the  screw-pile  lighthouse  of  Mr.  MitcheU. 
This  hghthouse  is  constructed  on  spots  where 
a  sandy  soil  would  render  a  fixed  structure 
unavailable.  It  consists  of  a  hght  timber  edi- 
fice, supported  on  eight  or  more  very  long  and 
powerful  piles,  which  are  separately  screwed 
down  firmly  in  the  sand  by  a  screw  formed  at 
their  lower  extremity.  One  such  hghthouse 
was  constructed  on  the  Maphn  Sand  at  the 
mouth  of  the  Thames,  another  at  Fleetwood, 
and  another  at  Carrickfergus.  More  recently, 
Dr.  Potts  has  devised  a  mode  of  forming  a 
foundation  for  a  hghthouse  on  sand,  by  the 
sinking  of  hollow  cyUnders,  through  the  aid 
of  an  air-pump,  which  pumps  out  the  air  from 
within  the  cyUnder,  so  that  the  cyhnder  is 
forced  down  by  atmospheric  pressure. 

LIGNIN,  or  vegetable  fibre,  is  the  sub- 
stance which  remains  after  a  plant  has  had  its 
soluble  matter  dissolved  out  of  it.  Lignin, 
properly  speaking,  constitutes  the  skeleton  of 
the  trunk  and  branches  of  the  tree.  It  varies 
m  difierent  kmds,  as  to  its  colour,  hardness, 
texture,  and  specific  gravity.  The  textm-e  of 
hgnm  is  always  porous;  these  pores,  when 
fresh,  contain  the  juices  of  difierent  sub- 
stances ;  during  the  drying  of  lignin  the  water 
evaporates,  and  leaves  the  matters  diy  which 
it  held  cUssolved.  When  dry,  lignin  is  a  non- 
conductor of  electricity.  When  exhausted  of 
air  in  its  pores,  it  is  much  heavier  than  water 
When  kept  entu-ely  dry,  or  entirely  immersed 
in  water,  it  resists  decay  for  centuries:  but. 
when  alternately  wet  and  diy,  it  gradually  de- 
composes. _  The  wood  inclosing  Egyptian 
mummies  is  found  in  good  preservation,  al- 
though some  of  it  must  be  about  3000  years 
old.  When  wood  (or  lignin)  is  heated  in  iron 
cylmders,  a  great  variety  of  important  sub- 
stances are  obtained,  besides  charcoal,  such  as 
pyrohgneous  acid,  pyroxilic  spirit,  creasote, 
and  tarry  matter. 

LIGNITE,  consists     fossil  wood  carbon- 
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ised  to  a  certain  ciegree,  but  retaining  distinctly 
its  woody  textui'e.  A  greater  degree  of  change 
constitutes  cunncl  and  common  coal,  in  which 
the  original  structure  of  the  constituent  jjlants 
can  only  -with  difficulty  be  traced  ;  a  less 
change  belongs  to  _pe«<,so  that  lignite  occupies 
a  place  between  coal  and  peat.    Jet,  Siirlur- 
brand,  moor  coal,  Bovey  coal,  Cologne  earth, 
and  hasallic  coal  are  considered  to  be  varieties 
of  lignite.    Lignite  often  occurs  hi  beds  of 
considerable  thickness  and  extent,  and  sup- 
plies to  particular  districts  a  bad  substitute  for 
coal.    In  general,  lignite  is  most  plentiful  in 
the  tertiary  strata,  and  coal  among  the  older 
rocks  of  the  secondary  series.  Lignite  is  found 
in  vaiious  parts  of  England,  France,  Italy,  and 
Switzerland. 
LIGNUM  VITiE.  [Guaiacdm.] 
LILLE.    The  manufactiu-es  of  this  town, 
which  has  been  txansferred  from  Flanders  to 
France,  are  very  important ;  they  consist  of 
all  kinds  of  cotton  goods  ;  linen  and  linen 
thread,  lace,  blankets,  and  other  woollen 
stuffs ;  paper,  leather,  beetroot  sugar ;  steam 
machinery  and  ii-onmongery ;  gin,  beer,  and 
great  quantities  of  oil,  which  is  expressed  in 
300  windmills  near  the  town ;  glass,  soap, 
tape,  hats,  carpets,  chemical  products,  &c. 
There  are  also  iron  and  copper  foundries,  dye- 
houses,  bleaching  establishments,  and  sugar 
refineries.  Tke  trade  in  these  various  products 
and  in  colonial  produce,  wool,  hides,  hops, 
coal,  tobacco,  chicory,  &o.,  is  extensive.  The 
toTO  is  lighted  with  gas,  and  bus  communica- 
tion by  railway  and  by  canal  with  all  parts  of 
France  and  Belgium. 

LIME.  This  substance,  which  is  an  oxide 
of  Calcium,  has  been  known  from  the  remotest 
antiquity,  and  is  most  abundantly  diffused  in 
nature.  It  is  never  found  pure,  but_  always 
combined  with  other  earths  or  with  acids.  ^  It 
is  easily  obtained  in  a  pure  state,  by  applying 
heat  to  drive  off  the  carbonic  acid  from  cai-- 
bonate  of  lune,  leaving  pure  lime  or  qiikk-linic. 
Lime  is  white,  opaque,  and  inodorous  ;  its 
taste  is  acrid  and  alkaline.  It  cannot  be 
burned  in  the  strongest  furnace.  When  ex- 
posed to  the  air  it  falls  to  powder.  It  readily 
combines  with  water,  to  fonn  a  hydrate  and 
livie-ivater.  A  hydrate  is  formed  when  quick  limo 
is  slaked  by  the  addition  of  water.  Lime-M^ater 
is  prepared  by  dissolving  the  hydi'ate  in  water. 

Lime  is  employed  for  a  vast  number  of  pur- 
poses, in  common  life,  in  agriculture,  and  in 
the  arts  and  manufactures.  Among  its  most 
important  applications  are  the  making  of  mor- 
tar, and  the  amelioration  of  certain  soils.  It 
is  extensively  used  also  in  soap -making, 
leather-dressing,  dyeing,  and  for  various  medi- 
cinal purposes. 
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LIME  TREE.  The  lime  tree  is  applied  to 
many  useful  purposes.    It  is  known  in  many 
foreign  countries  as  the  hnden  ti-ee.  The  wood 
is  of  a  pale  yellow  or  white  colom-,  close- 
grained,  soft,  white,  smooth,  and  not  hable  to 
be  attacked  by  insects.    It  is  used  by  piano- 
forte makers  for  sounding  boards,  and  by  ca- 
binet mailers  for  a  variety  of  pm-poses.    It  is 
turned  into  domestic  utensils,  and  into  small 
boxes  for  apothecaries.  It  is  carved  into  toys, 
and  is  the  material  for  some  of  the  most  ex- 
quisite carvings  in  our  old  English  mansions. 
The  blocks  employed  by  Hollar  for  his  wood 
engravings  were  of  lime  tree.  The  wood  makes 
excellent  charcoal  for  gunpowder.  Baskets 
and  cradles  were  formerly  made  from  the 
twigs.  Shoemakers  and  glovers  use  planks  of 
lime  tree  upon  which  to  cut  the  finer  lands  of 
leather. 

Lime-bark  is  used  in  making  twine,  ropes, 
baskets,  mats,  shoes,  fishing  nets,  roof-cover- 
ings, and  many  other  ai-ticles  in  vai-ious  Em-o- 
pean  countries  ;  and  in  Camiola  the  peasants 
malce  a  kind  of  coarse  cloth  from  it.  The 
leaves  are  used  as  food  for  cattle.  The  sap 
will  yield  sugar  of  very  good  quahty.^  The 
fruit  and  flowers  have  been  prepared  into  a 
kind  of  cocoa,  pleasant  in  taste,  but  not  fit  for 
keeping.  The  flowers  jield  vei-y  delicate  honey, 
especially  in  the  Ukraine,  where  the  bees  who 
feed  ui  the  lime  forests  produce  honey  of  great 
value. 

LIMERICK.  This  Irish  countyhas  tracts 
of  great  fertihty;  especially  one  called  the 
Golden  Vein,  which  occupies  the  gi-eater  part 
of  the  eastern  plain  of  Limerick.  The  soil  is 
a  rich,  mellow,  crumbling  loam,  and  is  equally 
suited  to  gi-nzing  or  tillage :  it  is  chiefiy  in 
pasture.  A  stUl  richer  soil  is  that  of  the  '  Cor, 
casses,'  which  extend  for  fifteen  miles  along 
the  southern  bank  of  the  Shannon,  from  a 
little  below  Limerick  to  the  embouchure  of  thg 
Deel.  They  jield  the  gi-eatest  wheat-cro"^ 
raised  in  Ireland;  and  their  produce  of  pota^ 
toes  is  also  large.  Pastm-e  and  dairy  farming 
are  the  staple  occupations  of  the  people 
Great  quantities  of  butter  are  made.  Bigs  «£ 
a  very  superior  description  ai-e  bred  in  grei^^ 
numbers  by  the  dairy  farmers.  ^ 
There  is  a  small  manufacture  of  coarSt 
woollens  for  home  consumption,  and  tliB 
bleaching  of  linen  is  earned  on,  but  on  a  con- 
tracted scale.  There  arc  paper  ■  mills,  and 
large  and  powerful  mills  for  the  grindmg  ot 

corn.  .  . 

The  chief  iovm  of  the  county,  Limmcth 
is  the  fourth  town  in  importance  in  Ire- 
land, and  is  the  capital  of  the  wcstoni  part 
of  the  island  as  Dublin  is  of  the  east, 
Belfast  of  the  nortli,  and  Cork  of  tbo  soutn. 
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There  are  distillei-ies,  breweries,  tanneries, 
oimdries,  floui--raills,  and  ship-yards.  Vessels 
f  1000  tons'  burtljen  can  approach  mthin  five 
liles  of  the  city,  and  those  of  400  tons  can 
uload  at  the  quays.  By  the  inland  navigation 
f  the  Upper  Shannon,  and  the  Grand  Canal 
nd  Eoyal  Canal,  the  city  has  communica- 
on  with  Dublin,  as  well  as  by  one  of  the 
ranches  of  the  Great  Southern  and  Western 
lilway.  The  number  of  ships  registered  at 
le  port  of  Limerick  is  about  120.  About  a 
lousand  vessels  leave  the  port  annually;  and 
1  equal  number  enter. 

Lunerick  has  a  reputation  for  its  lace,  its 
'ves,  and  its  fish-hooks ;  and  the  marble  and 
ite  of  the  neighbourmg  districts  have  con- 
lerable  value. 

LIIMESTONE.    In  regard  to  the  chemical 
mposition  of  limestones,  some,  as  statuaiy 
n-ble,  are  neaily  pui-e  carbonate  of  lime ; 
lers,  as  the  dolomitic  rocks  of  the  Alps, 
ntain  a  certain  proportion  of  carbonate  of 
ignesia  ;  and  some  are  penetrated  by  bitu- 
nous  matter,  as  the  black  marbles  of  York- 
ii-e.    Limestones  also  vary  in  quahty,  and 
^ome  debased  by  admixture  with  sand,  clay, 
le  of  iron,  pyrites,  &c. ;  so  that  there  is  in 
t  a  real  gradation  from  limestone  to  schist, 
sandstone,  to  shale,  to  ironstone,  &c. 
aestones  have  a  crystaUine  aggregation,  as 
tuary  marble,  and  generaUy  the  Uraestones 
ved  mth  primary  systems  of  strata ;  or  they 
composed  of  small  crystalline  grains,  as 
magnesian   limestone  of  Mansfield  in 
imghamshire;  full  of  round  concretionary 
js,  as  the  oolites  of  Portland,  Bath,  and 
"rd  ;  earthy,  as  challc,  and  some  magnesian 
'-stones ;  or  compact,  as  the  lithographic 
le  of  Solenhofen.    The  beds  of  calcareous 
<s  ai-e  of  every  thickness,  from  a  mere 
ina  to  some  yards  thick.    The  colours  of 
'estone  vary  indefinitely ;  and  the  different 
Ids  have  very  difi'erent  degrees  of  value  as 
ddmg  stone. 

itlNCOLNSHIEE.   This  county  is  famous 
hts  fens.    A  general  account  of  the  great 
"^'Strict  of  England,  and  of  the  changes 
'ch  it  has  undergone,  is  given  elsewhere. 
DDFORD  Levei,.]  The  artificial  cuts  or  drains 
Tvery  numerous ;  they  are  called  by  tlie 
wal  names  of  'cuts,'  'drains,'  'learns,' 
mes;  'becks,'  'cans,'  and  'dykes.'  The 
If  among  them,  in  this  county,  are  the  Car 
w,  the  South  Forty-Foot,  the  Nortli  Forty- 
the  East  Fen  Drain,  the  West  Fen 
the  Old  and  New  Hammond  Bocks,  and 
>Bhire  Drain.    Of  navigable  canals,  besides 
lAncholme,  Loutli,  Horncastle,  Sleaford, 
and  other  navigations,  there  are  only 
-  VIZ,  tlie  Foss  Dyke,  and  the  Stainfortli 


and  Keadby  Canal.   When  the  works  of  the 
Great  Northern  Company  are  fijiished,  Lin- 
cohashire  will  be  well  supplied  vnth  railways. 
•  The  grazing  land  in  this  county  cannot  be 
surpassed  in   its  capabilities  for  fattening 
cattle ;  and  some  of  the  drained  fens  and  warp- 
lands  along  the  rivers  possess  a  high  degree 
of  fertility  when  cultivated.    The  lands  which 
have  been  reclaimed  from  the  sea  by  banking 
and  di-aining  ai-e  mostly  laid  in  large  farms, 
which  require  a  considerable  capital.  In  other 
pai-ts  of  the  county  there  are  many  small 
properties,  cultivated  by  the  owners,  and  kept 
with  great  neatness.    Fish  is  much  used  as 
a  manure.    Ground  bones  are  used  very 
abimdantly  on  the  hght  sands.    The  grass- 
lands of  Lincolnshire  are  some  of  the  best 
feeding  lands  in  the  kingdom.    Some  of  the 
finest  pastures  are  fed  off  by  horses  which  ai-e 
fatted  for  the  markets.    Several  parts  of  Lin- 
colnshire have  been  improved  by  timrping. 
The  warping  is  effected  by  letting  in  the  water 
of  the  rivers,  which  have  a  muddy  cuirent,  by 
ai-tificial  channels  and  sluices,  and  retaining  it 
there   tiU  low  water.    The  river  Humber 
carries  off,  in  its  course  over  various  soils,  all 
the  finer  particles  which  are  too  light  to  be 
immediately  deposited.    These    consist  of 
every  kind  of  earth  and  portions  of  vegetable 
and  animal  matter,  and  are  in  such  quantity 
that  a  layer  one-tenth  of  an  inch  in  thickness 
is  often  deposited  between  one  tide  and  the 
next.   Thus  in  a  very  short  time  a  new  soil  is 
formed  of  any  depth  that  may  be  desired, 
provided  the  land  lies  below  the  level  of  the 
river  at  high  tides.    Besides  creating  a  soil, 
the  warping  fills  up  all  inequalities,  and  a 
perfectly  level  surface  is  produced.    Tiie  soil 
thus  produced  is  of  extreme  fertility. 

Lincolnshire  is  an  agricultural  county;  but 
a  few  manufactures  are  carried  on  in  the  towns. 
At  Barton  a  considerable  trade  in  corn  is  cariied 
on ;  and  bricks,  tiles,  ropes,  and  sacking  are 
extensively    manufactured.      Boston  and 
Grimsby  have  been  noticed  in  eariier  articles. 
At  Bnum  wool-stapling  and  tanning  axe  can-ied 
on,  and  the  town  has  some  trade  in  leather 
and  wool.    Gainsborough  has  a  busy  trade 
By  means  of  the  Trent,  which  falls  into  the 
Humber  about  20  miles  below  tlie  town 
vessels  of  200  tons'  burtlien  can  came  up  to 
the  wharfs.  Grantham  has  a  trade  in  corn 
malt,  and  coals.    Lincoln  the  county  town  lias 
a  large  trade  in  flour,  and  tliore  are  somo 
extensive  breweries  noted  for  their  ale. 

LINE.  The  French  used  to  divide  tlieir 
mch  mto  twelve  lines,  and  the  line  into  twelve 
iwints  winch  measures  are  out  of  date,  since 
yn  all  scientific  investigations  tlie  metrical 
syslem  is  adopted.    Soniotinirs,  but  rarely, 
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the  line  has  been  divided  into  ten  points,  thus 
giving  144.0  points  to  the  foot.  The  French 
line  is  .0888  of  an  English  inch,  and  is  also 
two  millimeti-es  and  a  quarter.  It  is  sometimes 
given  in  English  books  translated  from  the 
French;  and  on  that  account  its  meaning  is 
worth  beai-ing  in  mind. 

LINEN  MANUFACTURE.  The  woven 
goods  in  which  flax  is  the  cliief  material  com- 
prise linens  as  the  principal ;  but  also  nume- 
rous others ;  such  as  duck,  check,  drahhet, 
tick,  huckaback,  damask,  diaper,  drill,  towelling, 
shifting,  sheeting,  sacking,  sail-cloth,  dowlas, 
canvas,  £c.  Barnsley  is  the  centre  of  the 
Enghsh  flax  manufactures,  mostly  conducted 
on  the  hand  loom  system,  but  partly  on  the 
factory  system.  Dundee  is  the  centre  of  the 
Scotch  flax  manufacture  for  coarse  goods,  and 
Dunfermhne  for  fine,  mostly  conducted  on 
the  hand-loom  system.  Belfast  is  the  centre 
of  the  Irish  flax  manufacture,  one  of  the 
most  important  for  the  interests  of  that 
country. 

The  preparation  of  the  flax  for  the  spinners 
and  weavers  has  been  described  under  Flax 
Manufactuee.  We  wUl  here  give  a  few  sta- 
tistics to  illustrate  the  extent  of  the  manufac- 
ture. 

The  flax  factories  in  the  United  liingdom 
in  1850  were  as  follows  : — 

steam  Water 
Factories,   power.  power. 

England  and  Wales   135     3,616  871 

Scotland    189      5,004  1,421 

Ireland   CO     2,285  1,095 


393    10,905  3,387 

From  this  we  learn  that  the  flax  macliinery 
was  moved  by  an  aggregate  of  14,292  horse- 
power. These  factories  contained  965,031 
spindles,  and  1141  power  looms.  The  persons 
employed  in  them  numbered  68,434,  of  whom 
47,617  were  females.  The  children  under  13 
years  of  age  were  1,581. 

The  exports  of  linen  manufactures  in  1850 
comprised  the  following  enti'ies  : — 

Linen  goods    122,397,457  yards. 

Thread  lace   464,164  „ 

Sewing  thread   3,361,022  lbs. 

Linen  yarn    18,559,318  lbs. 

Miscellaneous   £  17,728  value. 

LINSEED,  the  seed  of  Linmn  usitafissimum, 
or  flax  plant,  contains  a  mealy  albimien  of  so 
oleaginous  a  nature  that  it  yields  by  pressure 
in  great  abundance  the  oil  of  linseed.  The 
seed  of  the  flax-plant  is  harvested,  not  merely 
with  a  view  to  the  reproduction  of  the  plant, 
but  also  because  of  the  oil  which  it  yields  by 
compression.   For  both  these  purposes,  of 


sowing  and  crushing,  linseed  is  largely  im- 
ported into  the  United  Kingdom.  Linseed  is 
also  much  used  as  food  for  small  birds.  Some 
of  the  imported  seed  goes  to  Ireland,  and  is 
chiefly  used  for  sowing.  The  best  seed  for 
this  purpose  is  brought  from  Holland.  The 
residuum  of  linseed  from  which  the  oil  has 
been  expressed  is  used,  under  the  name  of 
oil-cake,  for  fattening  cattle.  For  the  import 
of  linseed  or  flaxseed,  see  Flax. 

LINSEED  OIL  may  be  procured  by  coif 
expression  of  the  seeds,  a  process  which 
makes  the  oil  clearer ;  or  the  bruised  seeds 
are  roasted  in  the  oil  mills,  in  which  case  it  is 
broOTiish  yellow,  and  easily  becomes  rancid, 
probably  from  attracting  oxygen.  Linseed  oil 
is  pellucid,  with  a  faint  but  pecuhar  odour  and 
taste.  By  long  boihng  it  becomes  dark  bro\ra, 
tenacious,  and  thickened,  but  di-ies  more 
easily,  and  in  this  state  is  used  for  prmter's 
ink;  by  still  longer  boiling  it  becomes  blaclc, 
almost  solid,  and  elastically  tenacious,  like 
caoutchouc,  and  in  this  state  it  serves  for  bu-d- 
hme. 

Linseed-oil  is  used  to  form  liniments,  of 
which  the  most  common  is  that  with  lune- 
water,  as  an  application  to  burns.  But  it  is 
much  more  extensively  used  in  the  ai-ts,  par- 
ticularly for  painting 

LINTING  MACHINE.  The  lint  used  byi 
surgeons  has  until  lately  always  been  made  by 
hand;  but  linting  or  lint  malting  machiuesio 
have  recently  been  invented.  One  such  was 
patented  by  Mr.  Taylor  in  1850.  A  com-  «l 
mittee  of  the  Army  Medical  Board  was  I 
appointed  a  short  time  ago  to  report  on  the 
quality  of  machine-made  lint ;  and  their  re-  'ii 
port  being  favourable,  the  substance  is  coming  ^ 
extensively  into  use  in  liospitals  and  in  private  iif 
practice.  _  ^ 

In  the  linting  machine,  the  cloth  which  ii  >k 
to  be  scraped  into  lint  is  wound  on  a  roller,  si. 
from  which  it  unwinds  as  the  operation  pro-  Hi 
ceeds.  During  its  progress  its  surface  conieJ  Si?; 
within  the  action  of  a  knife  or  scraper,  whicl  it- 
has  a  sort  of  chopping  or  vertical  motion 
this  cuts  to  a  small  extent  into  the  waiii  an(  ;• . 
weft  threads ;  and  the  cloth  being  mimcdiatel;  t;. 
afterwards  drawn  forcibly  beneath  the  edge  o  \ 
the  knife,  a  nap  or  pile  is  raised  over  th 
whole  surface  of  the  cloth.  This  constitutg^ 
lint, 

LIQUATION,  or  ELIQUATION,  was 
of  the  processes  (now  almost  disused) 
separating  silver  from  copper. 

LIQUIDAMBAR.  This  is  the  name  o 
some  fine  trees  wliich  occur  in  Java,  ihi 
Levant,  and  North  America.  Liquid.mha^, 


■in 

e  0  t-i 


sltfraciflun  is  the  species  found  in  Mexico 
tlio  United  States,  in  the  latter  of  which  it  li 
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I'jcalled  Sweet  Gum,  and  forms  a  lai^e  and  fine 
tree.  The  wood  is  of  a  hard  textui'e  and  fine 
!:;rain,  and  makes  handsome  furniture  ;  but  the 
tree  is  more  noted  for  the  fragrant  liquid  resin 
uhich  exudes  from  incisions  in  the  stem, 
though  not  very  copiously.  This  is  called 
Liquidambar,  or  Oil  of  Liquidambar,  which 
has  a  pleasant  balsamic  odour  and  an  aroma- 
:is  bitter  taste.  This,  becoming  dry  and 
Dpaque,  foims  what  is  called  Soft  or  White 
Liquidambar,  which  resembles  very  thick 
;iuT)entine,  has  a  feebler  odour  than  the 
-iquid  balsam,  and   contains  less  volatile 

LISBON.  The  trade  of  this  interesting 
?ity,  though  much  diminished  since  the  loss 
jf  Brazil,  is  still  considerable.  It  exports 
«ne,  fruits,  and  oil ;  and  it  imports  com,  salt 
ish,  salt  butter,  cheese,  timber,  iron,  lead,  tin, 
copper,  coals,  tar,  and  aU  sorts  of  foreign 
nanufactures,  with  which  it  supplies  the 
'  hole  southern  part  of  the  Idngdom.  Lisbon 
some  manufactories  of  silks,  paper,  soap, 
iud  leather ;  its  goldsmiths  and  jewellers  are 
eiy  expert ;  and  there  are  also  sugar  refineries 

.  md  potteries. 

LITHAEGE.    [Red  Lead.] 
H'THIUM,  a  metal,  the  oxide  of  whicb  is 

■  )ne  of  the  earths,  and  is  called  Uthia :  it 
iccurs  in  a  few  minerals,  combined  yvith.  silica. 
Mien  separated,  the  metal  resembles  sodium 
a  whiteness  ;  but  it  has  not  been  much  ex- 
.mined.  None  of  the  chemical  compounds 
f  lithium  have  yet  been  applied  to  much  use 
a  the  arts. 

LITHOGRAPHY.  In  printing  from  an 
ngraving  on  a  copper  or  steel  plate,  the  ink 
i  delivered  from  the  incisions  made  therein 
nh  the  graver  or  etching  needle.  An  engra- 
inf^  on  wood  gives  its  results  from  the  pro- 
•rting  surface  of  the  block,  or  those  parts 
liich  ai-e  not  cut  away  by  the  graver.  The 
iliographic  process  differs  from  both  these 
I'jdes,  the  impressions  being  obtained  (by 
irict  attention  to  chemical  affinity)  from  a 

vel  surface. 

There  are  various  styles  of  lithography,  but 

0  principle  of  the  art  is  uniformly  the 
-inie. 

The  stone  best  calculated  for  lithographic 
nrposes  is  a  sort  of  calcareous  slate,  found  in 
rf,'e  quantities  on  the  banks  of  the  Danube 

1  Bavaria.     Stones  much  resembling  the 

'  iman  have  been  found  in  some  parts  of 
■vonshire  and  Somersetshire,  and  also  in 
'land;  but  they  want  some  of  the  most 
sential  qualities  of  those  brought  from 
rrnany,  which  are  therefore  almost  exclu- 
'  ly  used.  Even  these  vary  much  in  quality, 
1  the  strata  not  being  equally  good.    A  good 


stone  is  porous  yet  brittle,  of  a  pale  yellowish 
drab,  and  sometimes  of  a  gray  neutral  tint. 
The  stones  split  into  slabs  varying  from  1^  to 
2J  inches  in  thickness,  which  are  tlien  cut  or 
squared  into  the  different  sizes  necessaiy  for 
use,  and  the  face  or  upper  surface  of  each  is 
made  level.  In  this  state  the  stones  are  sent 
from  the  quan-y;  but  further  preparation  is 
yet  necessary  to  fit  them  for  the  immediate 
use  of  the  artist,  and  they  are  either  grained 
or  polished,  according  to  the  nature  of  the 
work  they  ai-e  intended  to  receive,  Grained 
stones  are  used  for  dra-wings  in  the  chalk 
manner,  or  for  imitations  of  those  produced 
with  the  black-lead  pencil.  Writings,  imita- 
tions of  etchings,  pen  and  ink  sketches,  &c., 
require  the  face  of  the  stone  to  be  polished, 
which  is  efifected  by  rubbing  it  with  pumice- 
stone  and  water,  or  pumice-stone  dust  and 
water,  applied  with  rags. 

The  two  principal  agents  used  for  making 
designs,  writings,  &c.,  on  stone,  are  called 
lithograpliic  chalk  and  lithographic  ink.  They 
are  composed  of  tallow,  virgin-wax,  soap, 
shell-lac,  and  enough  lamp-black  to  impart  a 
colour  to  the  mass.  These  are  incoi-porated 
by  a  peculiar  process  of  bui-ning  in  a  closely 
covered  saucepan  over  a  fire,  and  the  whole  is 
ultimately  cast  into  a  mould,  and  receives  the 
form  calculated  to  fit  it  for  use.  The  ingredi- 
ents are  the  same  in  the  challc  and  the  ink, 
but  the  proportions  are  varied.  The  chalk  is 
used  as  it  comes  from  the  mould  in  a  djy 
state ;  but  the  ink  is  dissolved  by  rubbing, 
like  Indian  ink,  in  water,  and  is  used  in  a  pen 
or  camel-hair  pencil.  It  is  the  presence  of  the 
soap  in  this  greasy  material  which  renders  it 
soluble  in  water. 

To  render  the  lithographic  process  intelligi- 
ble, let  it  be  supposed  that  the  artist  completes 
a  drawing  with  the  chemical  chalk  just  de- 
scribed, upon  a  grained  stone.  If,  Avhile  in 
this  state,  a  sponge  filled  with  water  were 
passed  over  the  face  of  the  stone,  the  diwving 
would  wash  out,  the  chalk  -with  which  it  is 
made  being,  as  we  have  seen,  soluble  in  water, 
by  reason  of  the  soap  which  it  contains. 
Before,  therefore,  it  is  capable  of  yielding 
impressions,  a  weak  solution  of  nitrous  acid 
is  poured  over  it,  which  unites  with  and  neu- 
tralises the  alljali  or  soap  contained  in  tlie ' 
chalk,  and  renders  it  insoluble  in  water.  After 
this,  the  usual  course  is  to  float  a  solution  of 
gum  over  the  whole  face  of  the  stone;  and 
when  this  is  removed,  if  a  sponge  and  water 
bo  applied  to  its  siu-face,  as  before  supposed, 
the  drawing  is  found  to  be  no  longer  removea- 
ble,  because  the  chalk  witli  which  it  is  executed 
IS  now  no  longer  soluble  in  water.  In  this 
state  the  work  is  ready  for  the  printer,  who 
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obtainsi  impressions  by  the  following  i^ro- 
cesa. 

Having  tbroT\n  with  the  ends  of  liis  fingers 
a  few  di'ops  of  water  on  the  stone,  and  spread 
them  with  a  sponge,  so  as  to  wet,  or  rather 
damp,  the  whole  surface  equally,  the  printer 
finds  that  the  water  has  been  imbibed  by  the 
stone  only  on  those  parts  not  occupied  by  the 
drawing,  which,  being  greasy,  repels  the  water 
and  remains  dry.  A  roller  properly  covered 
with  printing  ink  is  now  passed  over  the  whole 
stone,  which  wll  not  even  be  soiled  where  it  is 
wet,  from  the  antipathy  of  oil  and  water.  But 
the  parts  occupied  by  the  drawing,  being,  as  we 
have  seen,  dry  and  greasy,  have  an  affinity  for 
the  printing  ink,  which  therefore  passes  from 
the  roller,  and  attaches  itself  to  the  drawing. 
In  this  state  it  is  said  to  be  charged,  or  roUed 
in.  Damped  paper  is  then  put  over  it,  and 
the  whole  being  passed  through  a  press,  the 
printing  ink  is  transferred  from  the  stone  to 
the  paper,  and  this  constitutes  the  impression. 
By  repeating  in  this  manner  the  operations  of 
damping  the  stone  and  rolling  in  the  drawing, 
an  almost  unlimited  number  of  impressions 
may  be  obtained. 

The  modes  of  hthography  are,  as  we  have 
said,  vai-ious,  but  the  illustration  just  given 
will  explain  the  principle  of  them  all.  It  con- 
sists in  the  mutual  antipathy  of  oil  and  water, 
and  the  affinity  which  the  stone  has  for  both, 
i.  e.  in  its  power  of  imbibing  either  with 
equal  avidity.  Some  of  the  coloured  Htho- 
graphs  now  produced  are  exquisite  produc- 
tions. 

To  insure  complete  success,  great  nicety  is 
requisite  in  the  preparation  of  all  the  agents 
employed  in  this  art.  Those  who  wish  to 
study  or  practice  the  art  in  its  full  extent  will 
do  well  to  consult  'A  Complete  Com-se  of 
Lithography,'  by  its  discoverer,  M.  Senefelder, 
or '  A  Manual  of  Lithography,'  by  M.  Eaucom-t, 
both  translated  into  English. 

Plates  of  zinc  have  lately  been  much  used 
as  substitutes  for  the  German  stones,  in  che- 
mical printing,  and  the  practice  is  then  called 
zincography  ;  but,  excepting  the  dilTerence  of 
the  material  on  which  the  work  is  per- 
formed, it  is  precisely  the  same  art  as  litho- 
graphy. 

LITMUS,  or  LACMUS,  is  a  fine  blue  but 
fugitive  colom*  prepared  from  the  Lecomora 
tarlarea,  a  lichen  which  grows  in  the  Canaiy 
and  Gape  Verd  Islands.  In  order  to  extract 
the  colouring  matter,  the  lichen  is  cleaned  and 
reduced  to  powder;  this  is  then  mixed  with 
urine  and  lime,  and  in  a  few  days  the  blue 
colour  is  developed.  The  litmus  is  imported 
in  small  ciibical  cakes  of  dusky  blue  colour, 
which  are  light  and  easily  reducible  to  powder. 


Litmus  is  used  as  a  chemical  test  for  de- 
tecting the  presence  of  acids,  by  which  it  is 
turned  red,  and  the  blue  is  restored  by  alkalis, 
so  that  when  slightly  reddened  it  may  also  be 
employed  to  detect  alkalis.  It  will  detect  the 
presence  of  sulphuric  acid,  even  when  diluted 
with  100,000  times  its  weight  of  water. 

LIVESTOCK.  The  annuals  necessary  for 
the  stocking  and  cultivation  of  a  farm,  and 
those  which  are  kept  on  it  for  profit,  or 
for  the  sake  of  their  dung,  are  called  the 
live  stock  of  the  farm,  in  contradistinction  to 
the  dead  stock,  which  consists  of  the  imple- 
ments of  husbandly  and  the  produce  stored 
up  for  use.  To  have  the  exact  number  of 
animals  which  will  give  the  greatest  profit  is 
one  of  the  most  important  problems  which  a 
farmer  has  to  solve  ;  and  it  also  requires  much 
experience  and  nice  calculations  to  ascertain 
what  stock  is  most  profitable  on  difi'erent  kinds 
of  land  and  in  various  situations. 

The  folloiving  ai'e  the  numbers  of  animals 
comprised  among  live  stock,  imported  in  the 
last  two  years  : — 

1849.  1S60. 

Oxen  and  Bulls   1,678  2,316 

Cows    965  1,810 

Calves   1,002  1,345 

Sheep   9,491  16,251 

Lambs   12  10 

Swine  and  Hogs    199  675 

LB^ERPOOL.  The  advance  of  this  most 
important  commercial  town  has  had  few 
parallels  in  the  world's  history.  In  1650  it  is 
said  there  were  only  15  ships  belonging  to  the 
port.  Towai-ds  the  middle  of  the  next  cen- 
tmy  three  docks  were  consti-ucted  for  the 
convenience  of  the  shipping  employed  in  the 
African  and  West  Indian  trades.  In  1764 
more  than  half  the  African  slave  trade  was 
carried  on  by  the  merchants  of  LiveqiooL 
From  the  settlement  of  the  cotton  manufacture 
in  Lancashii-e,  Livei-pool  has  become  the  port 
where  the  great  bulk  of  the  raw  material  of 
the  manufacture  is  received,  and  whence  the 
exports  of  mauufactm-ed  goods  are  chiefly 
made  to  all  parts  of  the  world.  The  coUon 
imported  into  Livei-pool  is  more  than  six- 
seventlis  of  the  whole  quantity  imported  into 
Great  Britain.  StiU  more  recently,  and  espe- 
cially since  the  employment  of  steam-vessels 
for  the  conveyance  of  merchandize,  this  port 
has  enjoyed  a  very  large  proportion  of  the 
trade  between  England  and  Ireland,  for  the 
prosecution  of  which  it  is  particularly  well 
situated. 

Tlie  magnificent  docks  of  Liverpool,  un- 
equalled periiaps  in  the  worid,  are  noticed 
under  Docks.  The  full  number  is  now  21 
docks,  2  half- tide  docks,  8  graring  docks 
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:  and  4  basins.  They  are  capable  of  containing 

■  1500  soil.  The  annual  income  of  the  docks 
:  is  about  300,000/.,  and  the  charge  about 
.280,000/. 

The  receipt  of  customs  duties  in  1850  was 
13,306,284/.,  against  3,472,202/.  in  1849. 

The  gi-owth  of  the  trade  of  Liverpool  has 
Ibeen  very  rapid.  In  1816  there  were  6,888 
wessels  entered  the  docks,  of  774,243  tons 
I  burden,  and  paying  in  dock  dues  92,500/.; 
rwhereas  in  1850  there  were  20,457  vessels 
centered  Liverpool,  of  3,500,000  tons  bui-den, 
sand  pajdng  211,000/.  dock  dues. 

i Eight  parts  out  of  nine  of  all  the  American 
0  cotton  brought  to  this  country  ft-e  shipped  to 
TLiverpool.    There  have  often,  in  recent  years, 
i  been  50,000  hogsheads  of  sugar,  20,000  barrels 
j  and  bags  of  coffee,  and  10,000  puncheons  of 
I  a-um,  brought  to  Liverpool  in  one  yeai-.  It  has 
been  estimated  that  50,000,000  cwts.  of  goods 
i  have  been  shij^ped  at  the  Liverpool  docks  in 
'One  year.  As  one  among  numberless  illustra- 
iiions,  which  might  be  given  of  the  extent  of 
LLivei-pool  commerce,  it  has  been  stated  that 
227,000  cubic  feet  of  logs  of  cedar  for  pencils 
lijave  been  in  the  docks  atone  time. 

About  two-fifths  of  the  tonnage  inwards  and 
i-^jutwai-ds  are  engaged  in  the  trade  with  the 
I  Jnited  States  of  America.  Liverpool  keeps 
:ip  a  larger  intercom-se  with  Ii-eland  than  all 
:he  other  English  ports  combined,  and  it  has 
benefited  moi-e  than  any  port  in  the  kingdom 
I  London  alone  excepted)  from  the  application 
jf'f  steam  power  to  navigation.  Besides  those 
rbhich  proceed  to  the  United  States  and  other 
'oreign  countries,  steam  ships  of  the  first  class 
irroceed  to  and  ai-rive  from  Dublin  daily ;  and 
I ;  has  communication  more  or  less  frequently 
i-ith  Drogheda,  Belfast,  Waterford,  Newry, 
-ondondeny,  Glasgow,  the  Isle  of  Man, 
^vhitehaven,    Beaumaris,    Bangor,  Menai 

■  iridge,  and  Carnarvon.    Most  of  the  Irish 
•  migrants  come  to  Liverpool  to  embark. 

The  inland  trade  of  Liverpool  is  much 
assisted  by  means  of  canals,  the  most  im- 
'^ortant  of  which  in  extent  is  the  Leeds  and 
i^ivei-pool  Canal,  128  miles  long.  The  Mer- 
?2y  and  Irvvell  navigation,  the  Dnke  of  Bridge- 
aater's  Canal,  and  the  Ellesmere  Canal  also 
nnnect  Liverpool  with  the  inland  counties, 
'^esides  the  various  ramifications  of  the 
■■ondon  and  North  Western  Eailway,  there 
■"8  now  also  the  Liverpool  and  Bury  Eailway, 
Md  the  Liverpool  and  Preston  Railway. 
'  One  of  the  most  interesting  productions 
titended  for  the  Great  Exhibition,  is  a  model 
'  the  commercial  part  of  Liverpool,  compri- 
ing  the  whole  of  the  docks,  and  the  great 
"Ci  of  trade  and  commerce  in  the  town.  The 
lontage  of  the  town  is  almost  five  miles 


long,  from  north  to  sonth.  The  scale  of  the 
model  is  eight  feet  to  the  mile.  There  is  also, 
associated  in  some  respects  v/ith  this  model,  a 
collection  formed  (or  forming)  of  all  the  chief 
products  imported  into  Liverpool ;  comprising 
a  variety  scarcely  paralleled  in  any  other 
British  port.  These  two  memorials  of  Liver- 
pool greatness — the  model  and  the  collection 
of  imports — will  each  occupy  several  hundi-ed 
feet  of  space,  and  are  intended  to  form  a  per- 
manent exhibition  at  Liverpool  after  the  grand 
but  temporary  display  in  London. 

LIVONIA,  one  of  the  Baltic  provinces  of 
Russia,  is  a  somewhat  barren  country.  The 
cMef  occupations  of  the  inhabitants  are  agri- 
cultm-e  and  the  distillation  of  spirits.  The 
country  produces  rye  and  baiiey,  flax,  hops, 
hemp,  and  linseed.  The  fruit,  such  as  apples, 
plums,  and  cherries,  is  very  indifferent.  There 
aa-e  no  minerals  of  importance  nor  manufac- 
tiu-es,  except  in  Riga.  The  exports  are  corn, 
hemp,  flax,  and  linseed ;  the  imports  are  salt, 
iron,  lead,  colonial  produce,  wine,  manufac- 
tm'ed  goods,  and  articles  of  luxury. 

LLAMA.  This  valuable  South  American 
animal  was  found  by  the  Spaniards,  when  they 
conquered  Peru,  to  be  employed  in  bringing 
down  ore  from  the  mines  among  the  moun- 
tains. Its  ordinai-y  load  was  80  or  100  pounds, 
and  its  average  rate  of  travelling  with  this 
burden  was  from  12  to  15  mUes  a  day  over 
rugged  paths  and  through  mountain  passes ; 
but,  like  the  camel,  if  too  heavily  laden,  it 
would  lie  down,  and  obstinately  refuse  to  pro- 
ceed; nor  would  it  bear  to  be  urged  beyond 
its  accustomed  pace.  Gregory  de  Bolivar 
estimated  that  in  his  day  300,000  were  em- 
ployed in  bearing  the  produce  of  the  mines  of 
Potosia  alone,  and  4,000,000  annually  killed 
for  food. 

As  a  beast  of  burden  in  its  native  mountains, 
whether  of  Peru  or  Chili,  the  Llama  has 
yielded  to  the  mule.  But  it  is  still  most 
important  on  account  of  one  of  its  qualities 
which  attracted  the  attention  of  the  ancient 
Peruvians ;  it  is  a  wool-bearer,  and  that  of  no 
ordinary  kind,  the  wool  approximating  in  its 
character  to  silk.  Large  quantities  of  this 
material  are  imported  into  Europe  for  the  ma- 
nufacture of  shawls  and  other  delicate  fabrics 
and  the  improvement  of  this  material  has' 
been  made  a  subject  of  earnest  consideration 
and  trial.  The  Alpaca  and  the  Viciinu  seem 
to  be  species  of  Llama. 

LOAM,  is  the  name  given  to  a  soil  com- 
pounded of  various  earths,  of  which  the  chief 
are  silicious  sand,  clay,  and  carbonate  of  lime, 
or  chalk.  The  other  substpjices  which  ai-o 
occasionally  found  in  loams,  such  as  iron, 
magnesia,  and  various  salts,  are  seldom  in 
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any  propprtioii  to  the  magnitude  of  tlie  bolts 
by  which  the  door  is  secured. 

A  most  complete  series  of  locks  was  con- 
structed, some  years  ago,  by  the  late  Mr.  Chubb, 
for  the  Westminster  Bridewell.  It  consists 
of  about  eleven  hundred  locks,  forming  one 
series,  with  keys  for  the  master,  sub-master, 
and  warders.  At  anytime  the  governor  has 
the  power  of  stopping  ovit  flie  under  keys, 
and  in  case  of  any  surreptitious  attempt  being 
made  to  opea  a  lock,  and  the  detector  being 
thrown,  none  of  the  under  keys  will  regulate 
it,  but  the  governor  must  Ije  made  acquainted 
with  the  circumstance,  as  he  alone  has  the 
power,  w^th  Ms  key,  to  replace  the  lock  in  its 
original  state.  These  locks,  although  they 
have  been  in  constant  wear  for  sixteen  years, 
are  still  in  perfect  condition.  ' 

Mr.  Chubb,  in  an  interesting  work  on  this 
subject,  remai-ks,  'The  manufacture  of  locks 
1  and  keys  is  carried  on,  principally,  at  Wolyer- 
1  hampton,  and  the  adjacent  towns  in  Staflford- 
:  shire,  as  ^(eR  as  in  Birmingham  aud  in  London, 
sand  gives  employment  to  thousancls  "of 
ipersons.  Besides  the  home  consumption,  a 
I  large  export  trade  is  also  carried  on;  audit 
las  gratifying  to  know,  that  the  use  of  the  best 
IJocks,  on  which  a  great  amount  of  labour  is 
c  expended,  is  increasing,  whilst  greater  attention 
hhas  lately  been  paid  to  the  style  and  chai-acter 
■  of  the  ornamental  parts  of  both  locks  and 
Lkeys."   

Mr.  Chubb  has  lately  produced  a  remark- 
able specimen  of  lock-making.  It  is  a  gold 
=nger-ring  which  instead  of  a  stone  contains 
I  perfect  padlock,  on  Chubb's  patent  principle, 
ppemng  with  its  miniattu-e  key,  all  made  of 
•Told,  and  capable  of  locldng  and  unlocking  ; 
he  lock  and  key  only  weigh  ten  grains. 

LOG  AND  LOG'LINE.   This  is  the  appa- 
atus  by  which  the  velocity  of  a  ship's  motion 
'.hrough  the  water  is  measured.    The  log  is  a 
.;at  piece  of  wood,  loaded  with  lead  at  one  of 
edges  to  make  it  float  upright;  and  to  this 
attached  a  line  about  150  fathoms  long, 
..ivided  mto  equal  lengths  by  little  pieces  of 
aotted  twme  rove  into  it.    These  divisions 
^gm  about  twenty  or  thirty  yai'ds  from  the 
-•g,  where  a  piece  of  red  rag  is  usually  fastened, 
•■  order  to  show  the  place  readily.    From  the 
e  quarier  of  the  vessel  the  log  is  thrown  into 
•  e  sea,  where  it  is  supposed  to  remain 
ationary  during  the  operation,  and  the  line 
-veered  out  at  least  as  fast  as  the  ship  sails. 
\  soon  as  the  red  rag  leaves  the  reel,  a  half- 
"inute  glass  is  turned,  and,  when  the  sand  is 
run  down,  the  reel  is  stopped.    Then  by 
easunng  the  quantity  of  line  run  out,  the 
•stance  sailed  by  the  vessel  in  half  a  minute 
•^own,  and  by  calculation  its  rate  of  going 
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per  hour.  The  usual  way  of  dividing  the  line 
IS  to  place  the  knots  at  distances  of  fifty  feet 
ti-om  each  other.  Now,  as  120  times  half'  a 
minute  make  an  hour,  and  120  times  fifty  feet 
make  ahnqat  a  [geographical  mile,  so"  manv 
knots  win  run  from  the  reel  in  one  experiment 
as  tlie  vessel  sails  miles  in  the  hour ;  from 
this  comes  the  expression  of  a  vessel's  sailing 
so  many  knots  an  hour — meaning  miles. 

Mr.  Berthon's  log,  patented  in  1850,  registers 
the  speed  of  ships  out  at  sea  by  the  height 
of  a  column  of  water  raised  by  the  resistance. 
Tbere  ai-e  two  tubes  which  project  beyond  the 
bottoni  of  the  vessel ;  those  tubes  have  small 
apertures  through  which  the  water  enters,  the 
height  of  ascent  being  greater  ais  the  speed  of 
the  vessel  increases.  There  are  vario^is 
minor  contrivances  to  measure  the  speed  by 
the  indications  obtained. 

LOGWOOD,  OE  CAMPEACHY  WOOD, 
imported  from  the  West  Indies  for  the  pur- 
poses of  the  dyer,  is  the  wood  of  a  low  tree 
called  Hwmatoxylon  Campechianum.  The  ^yood 
is  hard  enough  to  take  a  fine  polish,  and  is 
very  durable.  Its  colouiing  matter  is  dissolve^' 
both  by  water  and  alcohol,  and  it  is  princi- 
paUy  derived  from  the  presence  of  a  peculiar 
body,  to  which  Chevreul,  who  discovered  it, 
gave  the  name  of  hematin  or  hce-matoxylme. 
Logwood  is  employed  by  the  caHco-painter  to' 
give  a  black  or  brown  coloui-,  the  cloth  beiug 
always  first  impregnated  with  alum  mordant, 
and  thus  black  is  obtained.    Iron  mordant 
and  logwood  also  yield  a  black,  but  it  is  not 
so  good  as  with  the  alum  mordant.  Clpth 
with  the  alum  mordant,  dyed  in  a  mixture  of 
logwood  and  madder,  has  a  fine  brown  colour 
fixed  upon  it.    Logwood  is  also  employed  ia. 
the  preparation  of  lalce-colours.    The  logwood 
imported  into  Great  Britain  in  1850  amolmted 
to  34,C90  tons. 

LOIBE.  Tliis  imjportant  liver,  whose 
length  is  between  500  and  600  miles,  consti- 
tutes the  gx-eat  outlet  for  the  produce  of 
central  and  wesi^tern  France.  The  Loire  is 
connected  with  the  Sa6ne  by  the  Canal  du 
Centre,  with  the  Seine  by  the  Canals  de  Briai-e, 
d'Orieans,  and  du  Loing,  and  with  Brest 
harbour  by  the  canal  from  Nantes  to  Brest; 
and  It  has  many  important  commercial  to\ms 
built  on  its  banks. 

The  river  also  gives  name  to  a  department, 
which  contains  extensive  forests  of  pine  fir 
beech,  and  oak;  onMont  Pilat,  near  St.-fiticnno! 
an  immense  number  of  deals  are  made,  saw- 
mills being  established  on  every  availabla 
stream  of  water.  But  much  of  the  finest  pine 
timber  is  made  into  charcoal,  in  consequence 
ot  the  groat  difliculty  of  transport  from  the 
mpuntow-heighta  on  ^yMch  it  ^rows.  (jJreat 
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quantities  of  chestnuts  are  grown  ;  these  enter 
largely  into  the  food  of  the  people.  The 
department  contains  one  of  the  richest  coal- 
beds  in  France,  which,  besides  feeding  the 
numerous  factoi'ics  aad  furnaces  of  St.-fetienne, 
and  other  places  in  the  department,  furnishes 
lai'ge  quantities  for  exportation  to  Lyon  and 
the  towns  on  the  Rhone.  The  quantity  of 
coal  annually  fui-nished  by  the  mines  of  Loire 
amounts  to  one-third  of  all  the  coal  raised  in 
Prance.  Lead  and  iron  mines  are  also  worked ; 
building  stone,  granite,  potters'  clay,  &c.,  are 
found ;  mineral  springs  ai-e  numerous.  The 
manufactui-es  of  the  department  are  of 
the  greatest  variety  and  importance,  and  give 
rise  to  a  very  extensive  commerce.  The  chief 
products  are  fii-e-arms,  ironmongery,  and 
machinery  of  all  kinds,  silks,  ribands,  crape, 
velvet,  plush,  laces,  linen,  cotton,  glass,  bricks, 
steel,  iron,  scythes,  hardware,  canvas,  mill-- 
castings,  files  and  tools  of  aU  descriptions, 
cotton  and  linen  yarn,  lace,  cutlery,  earthen- 
ware, tiles,  lime,  &c.  (fee.  Great  numbers  of 
coal  barges  and  canal  boats  are  built  at  Roanne 
and  St.-Rambert.  The  great  centre  of  manu- 
facturing industry  is  St.-fetienne. 

There  are  iom  other  depai-tments  of  France, 
wbose  names  bear  some  resemblance  to  that 
of  Loire;  viz.  Loire-et-Gher,  Loire  Haute, 
Loire  Infericure,  and  Loiret.  They  present 
varied  aspects  in  respect  to  produce  and  manu- 
factures ;  but  are  not  so  important  in  those 
respects  as  the  department  of  the  Loire. 

LOMBARDY.  The  administration  of  the 
Austrian  government  in  Lombardy  has  paid 
peculiar  attention  to  the  material  improve- 
ments of  roads,  bridges,  canals,  dykes,  and 
other  public  works.  Among  the  most  useful 
enterprises  have  been,  constructing  or  repair- 
ing the  dykes  in  the  province  of  Mantua ; 
completing  the  great  canal  called  Nayiglio ; 
making  roads  in  the  mountainous  districts  of 
Bergamo,  the  great  commercial  road  of  the 
Splugen,  and  the  road  over  the  Stilfer  Joch  to 
Gomo  and  Lecco;  and  building  the  splendid 
bridge  at  Buffalora  on  the  Ticino.  Railways 
have  also  been  constructed  from  Milan  to 
Monza,  12  miles,  Milan  toTrevilio,  18  J  miles, 
and  Venice  to  Vicenza,  through  Padua ;  and 
others  are  in  progress. 

The  Lombiu-do-Venetian  kingdom  is  gene- 
rally one  of  the  most  fertile  coimtries  of  Eu- 
rope ;  and  tho  industry  of  the  inhabitants, 
and  the  extensive  system  of  irrigation,  increase 
tho  natural  fertility  of  tho  soil.  Lombardy 
produces  in  abundance  every  thing  that  is 
necessary  for  the  sustenance  of  its  population 

 corn,  wine,  rice,  fruits,  cheese,  and  excellent 

meat.  The  chief  articles  of  export  arc  silk, 
rice,  cheese,  and  hemp.   Tho  chief  manufac- 


tm'es  are  silk,  glass,  paper,  bronze  works,  and 
sti-aw  hats ;  but  Lombardy  is  essentially  an 
agricultural  counti-y,  and  receives  most  of  the 
mantifactm-ed  goods  which  it  uses  from  the 
other  parts  of  the  Austrian  monarchy.  The 
bookselling  and  publishing  trade,  although 
subject  to  the  censorship,  is  (in  peaceable 
times)  more  flourishing  at  Milan  than  in  all 
the  rest  of  Italy  put  together. 

A  little  further  information  concerning  the 
industrial  statistics  of  this  beautiful  country 
will  be  found  under  the  names  of  some  of  the 
provinces  and  cities. 

LONDON.  To  present  a  few  industrial  sta- 
tistics of  this,  the  greatest  commercial  city  in 
the  world,  is  of  course  all  that  can  be  attempted 
in  a  work  like  the  present. 

In  the  City  of  London  there  are  89  compa- 
nies or  guilds  connected  with  trades  or  em- 
ployments, eight  of  which  are  practically  ex- 
tmct ;  and  one  other,  that  of  Paiish  Clerks, 
is  not  connected  with  the  municipal  institu- 
tions of  the  city.  Most  of  the  companies  pos- 
sess what  is  called  a  livery  ;  that  is,  a  part  of 
their  body,  vmder  the  name  of  livei-jTuen,  if 
they  be  freemen  of  the  corporation,  enjoy  pri- 
vileges which  other  freemen  do  not  possess — 
such  as  votmg  for  mayor,  sheriffs,  chamber- 
lain, &c.  Most  of  the  guilds  have  long  ceased 
to  be  practically  beneficial  to  the  crafts  to 
which  they  relate.  Most  of  them  are  in  pos- 
session of  real  property  and  money  m  the 
pubho  fimds,  both  for  then-  own  use  and  on 
various  trusts.  The  Irish  Society  is  a  corpo- 
ration connected  in  a  peculiar  manner  with 
the  coi-poration  of  London  ;  its  property  is 
chiefly  in  the  county  of  Londondem-,  in  Ire  - 
land. 

That  London  is  not  commonly  considered 
as  a  manufacturing  town  is  owing  to  the  more 
important  aspects  under  which  it  presents  it- 
self, and  not  because  of  the  absence  of  manu- 
facturing industry.  Manufactures  of  almost 
every  land  are  in  fact  earned  on  in  the  mctro- 
poUs,  and  upon  a  scale  of  great  magnitudo. 
The  largest  breweries,  distilleries,  and  suu;u- 
refineries  in  tho  kingdom  are  in  the  metropo- 
lis. Tho  manufacture  of  metals  in  almost 
every  branch  is  carried  on  to  a  vast  extent. 
Almost  eveiy  kind  of  machinery,  from  tho 
smallest  wheels  requu-ed  by  the  watch-nraker 
to  the  most  powerful  steam-engines,  are  made 
in  London.  Tho  maldng  of  gold  and  silver 
articles,  of  optical  and  surgical  and  other  m- 
struments,  tools  of  the  best  quality,  and  mu- 
sical instrumenls,  gives  employment  to  nume- 
rous hands.  Ship-building,  witli  all  its  acn-es- 
sories,  rope-making,  mast-making,  blocicmaJC- 
ing,  anchor-making,  &c.,  has  always  be 
actively  prosecuted.    There  ai-e  ftlso  nume- 
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rous  chemical  works  on  a  lai'ge  scale,  tanne- 
ries, soap-manulactories,  j)oltenes,  and  dye- 
houses.  Male  and  female  clothing  of  all 
descriptions  is  made,  not  merely  for  the  use 
of  the  inhabitants  of  the  metropolis,  but  for 
the  supply  of  wealthy  persons  in  various  pai-ts 
of  the  kingdom  and  even  in  the  British  colo- 
nies. There  are  not  much  fewer  than  1500 
separate  trades  or  occupations  carried  on  in 
the  metropoUs.  The  metropolis  is  also  the 
great  workshop  of  literatiu-e,  science,  and  the 
arts.  The  number  of  books  printed  and  pub- 
lished in  all  other  paiis  of  England  is  small 
in  comparison  with  what  is  produced  in  Lon- 
don. 

It  is  not  possible  to  state  with  any  preten- 
sions to  accuracy  the  amount  of  consumption 
in  London  of  any  except  a  very  few  articles  of 
general  use,  because  such  commodities  are 
becoming  less  and  less  under  Excise  and 
Customs  regulations.  The  cattle  sold  in 
Smithfield  amount  to  nearly  200,000  annually ; 
sheep,  1,600,000;  calves,  25,000;  and  pigs, 
250,000.  But,  besides  these,  a  large  amount 
of  slaughtered  meat  is  now  brought  to  the 
metropolis  by  railway  and  steamers.  There 
ai-e  5000  Hcensed  publichouses,  besides  beer 
retailers,  and  exclusive  of  inns,  hotels,  and 
wine  merchants.  There  are  1600  butchers' 
shops,  2400  bakers'  shops,  and  2800  grocers 
and  tea  dealers.  The  coffee  shops  are  now 
veiy  numerous.  Concerning  the  recent  am- 
vals  of  Coal  and  Coen  in  London,  see  those 
ai'ticles.    See  also  Market-Gakdens. 

The  relative  proportion  of  the  foreign  and 
colonial  trade  enjoyed  by  the  merchants  of 
London,  as  compared  with  those  of  other  ports, 
may  be  sho^vn  from  the  fact,  that  out  of  the 
gross  receipt  of  customs  at  all  the  ports  of  the 
United  Kingdom,  usually  about  22,O00,000Z. 
!  sterhng,  that  of  London  about  equals  all  the 
1  other  ports  combined.    The  shipping  entries 
'  vai7 ;  but  on  the  whole  there  is  a  constant 
1  progressive  increase.    In  1848  the  amount 
'  was  : — 

Vessels.  Tons. 

From  Foreign  Countries  .    7,680  1,207,875 

From  the  Colonies   1,843  046,105 

Coastwise   22,584  3,242,572 


32,113  5,050,642 

IThe  vessels  which  left  London  with  cargoes 
vwe  may  presume  to  be  about  equal  in  num  • 
bier.  The  ships  which  entered  the  port  of 
Ilondon  from  Foreign  Countries  alone,  in 
11850,  amounted  to  9,910,  of  1,903,407  tons. 
There  arc  about  50  wliarfs  on  the  noi-th 
d  south  banks  of  the  Thames,  within  the 
'ta  of  tho  metropolis,  besides  the  canal 


wharfs  and  the  docks  for  the  shipping  destined 
to  foreign  countries. 

The  facilities  for  accommodating  shipping 
are  noticed  under  Docks.  The  railways  from 
the  metropolis  are  mainly  accommodated  at 
six  large  stations  :  viz.  Euston  Squai-e,  King's 
Cross,  Paddington,  Waterloo  Bridge,  London 
Bridge,  and  Shoredilch  ;  besides  a  smaller 
station  in  Fenchurch  Street,  and  sepai'ate 
goods'  stations  at  Camden  Town,  Vauxhall, 
and  Bricklayer's  Arms.  The  chief  canal  of 
London  is  the  Regent's  Canal,  which  curves 
round  the  northern  part  of  the  metropolis 
from  Limehouse  to  Paddington  (whence  it 
communicates  with  the  northern  and  western 
parts  of  the  kingdom),  and  has  several  basins 
and  whaifs :  the  remaining  canals  are  all  short, 
and  comparatively  unimportant. 

There  is  no  port  in  the  kingdom  which  has 
profited  more  than  London  through  the  appli- 
cation of  steam  to  navigation.  A  great  part 
of  the  steam  vessels  that  arrive  and  depart 
carry  passengers  only,  and  are  therefore  not 
required  to  make  entry  at  the  custom  house, 
and  with  regard  to  such  as  carry  goods  no 
distinction  is  made  at  the  custom  house  be- 
tween them  and  sailing  vessels;  for  which 
reasons  no  accurate  account  of  the  number 
of  this  class  of  ships  that  enter  and  leave  the 
port  can  be  given.  Steam  passage  boats  are 
passing  and  repassing  daily  between  London, 
and  Chelsea,  Kew  and  Richmond,  and  in  sum- 
mer some  go  up  to  Hampton  Court;  and 
between  London  and  Greenwich,  Woolwich, 
Gravesend,  and  other  places,  downwards  ; 
while,  at  less  frequent  intervals,  steamers 
start  from  the  Thames  to  neai-ly  all  the  prin- 
cipal ports  in  the  United  Kingdom  and 
throughout  Europe. 

That  such  a  gigantic  focus  of  industiy  will 
take  up  a  worthy  position  in  the  Great  Exhi- 
bition of  All  Nations,  may  well  be  expected 
and  believed. 

LONDONDERRY.  In  this  county  rail- 
ways are  in  progress  from  Londonderry  to  li^n- 
niskillen,  and  from  Londondeiry  toColeraine. 
A  remarkable  feature  of  tho  last-named 
scheme  is,  that  the  railway  is  to  cross  Loch 
Foyle  on  an  embankment  19  miles  long,  as  a 
means  of  inclosing  and  reclaiming  18,000 
acres  of  land.  Tlie  best  improved  portions  of 
the  county  are  the  district  of  Loch  Neagh,  tho 
valley  of  tlie  Roe,  the  valley  of  tho  Faughan, 
and  tho  immediate  vicinity  of  Londonderry  on 
both  sides  of  the  Foyle.  There  is  a  very  gene- 
ral scarcity  of  timber.  The  progress  of  agri- 
culture in  this  county  has  been  materially 
forwai-ded  by  the  establishment  of  nn  agricul- 
tural school  near  Muff  by  tho  Company  of 
Grocers  of  London,  who  here  hold  lai-go  estates 
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under  the  crowi.  Oats  and  barlpy  are  the 
principal  grain  crops. 

The  manufacture  and  bleaching  of  linepg  is 
the  staple  trade  of  the  county.  The  most  ex- 
tensive bleach-greens  lie  along  the  rivers  Roe 
and  Faughan,  on  the  latter  of  which  there  is 
abimdant  -vyater-power  and  numerous  sites 
admirably  calculated  for  this  branch  of  ma- 
nufacture. The  weavers  ancl  flax- dressers  are 
]5umerous.  The  export  and  import  trade  of 
the  county  is  cai-ried  on  at  the  ports  of  Lpn- 
donderry  city  and  Portrush,  the  latter  being 
the  seaport  of  Coleraine. 

LOOM.  [Weaving.] 

LOT.  There  are  two  departments  of  France 
which  taJcc  their  naiiies  from  the  river  Lot. 
One,  tbe  department  of  Lot,  is  very  fruitful. 
The  hill-slopes  along  the  rivers  are  generally 
laid  out  in  vineyards,  which  yield  annually  13 
to  14  million  gallons  of  wine,  the  best  kinds 
being  thpse  of  Cahors  and  Grand-Constant. 
About  two -thirds  of  tl^e  whole  produce  is 
exported  or  distilled  into  brandy.  The  white 
mulberry  is  extensively  cultivated  for  the  pro- 
duction of  silk.  A  few  iron  and  coal  mines 
are  worked ;  lead,  calamine,  marble,  millstone 
grit,  granite,  limestone,  potters'  a-nd  fullers' 
earth,  &c.,  are  found.  Of  manufacturing  ac- 
tirity  there  is  little ;  a  little  bar  and  cast  iron, 
coarse  cotton  and  woolleu  stuffs,  brandy,  and 
paper,  are  made.  The  corn-mills,  which  are 
about  1000  in  number,  are  the  only  important 
manufacturing  establishments  in  the  depart- 
ment. The  commerce  is  composed  of  the 
articles  already  indicated,  and  of  hides,  salt, 
oalc- staves,  groceries,  small  wares,  broad 
cloth,  &c. 

The  other  department,  that  of  Lot  et 
Garonne,  produces  14  to  15  million  gallons  of 
wine  yearly,  half  of  which  goes  for  the  home 
consumption ;  part  of  the  surplus  is  distilled 
into  brandy,  and  the  remainder  is  exported  to 
Bordeaux.  Immense  numbers  of  geese  are 
reared,  and  form  an  important  ai-ticle  of  ex- 
port. Iron  mines  are  worked  ;  good  building 
stone,  calcareous  spar,  gypsum,  and  marl  are 
found.  The  chief  manufactures  are  cork, 
sailcloth,  linen,  swanskins,  pottery,  linen  and 
cotton  yam,  iron,  glass,  paper,  lime,  ropes, 
leather,  tobacco.  The  commerce  is  composed 
of  the  vai'ious  industrial  and  agricultm-al 
articles  ^numerated,  and  of  pitch  and  tar  made 
from  the  pines  of  the  Landes. 

LOUISIANA.  A  few  industrial  statistics 
relating  to  this  fruitful  portion  of  America, 
will  be  found  under  United  States  and  Ne^y 
Orleans. 

LOUTH,  a  mai'itime  county  of  the  pi-ovinco 
of  Leinster  in  Ireland,  is  not  rich  in  minerals. 
Iron  and  lead  ore  arc  the  only  minerals  wliich 


have  been  observed,  but  nowhere  in  sufficient 
quantity  to  warrant  mining  operations.  The 
soil  of  the  southern  division  of  the  county  is 
well  calculated  for  every  kind  of  grain  crop. 
Farming  in  general  is  carried  on  in  a  superior 
manner.  Green  crops  are  grown  by  almost 
all  the  gentlemen  farmers.  The  fehces  are 
usually  of  quickset,  and  the  lands  well  drained. 
The  linen  manufacture  is  earned  on  with  some 
activity  at  Ravensdale  and  Collon,  where  there 
are  large  bleach  greens,  but  chiefly  in  Dro- 
gheda  and  its  neighbor^hood,  where  the  trade 
is  generally  very  brisk.  The  fisheries  ofl"  the 
coast  give  occasional  employment  to  several 
hundred  persons. 

Dundalk  carries  on  a  brisk  trade,  chiefly  in 
the  exportation  of  grain,  cattle,  and  other  agri- 
cultural produce,  and  in  the  importation  of 
groceries  and,  goods  in  boxes  and  bales  for 
the  supply  of  the  counties  of  Louth,  Mona- 
ghau,  and  Cavan.  Steamers  ply  regularly  to 
Liverpool  twice  a  week.  Drogheda  is  bj-iefly 
noticed  in  respect  to  its  commerce  elsewhere. 
— [Deogheda.] 

LUBECK.  The  commerce  of  this  cele- 
brated city  is  of  considerable  importance. 
Liibeck  has  80  ships  of  its  own,  and  tlie  ani- 
vals  are  about  800  annually.  The  principal 
export  and  import  trade  is  with  Russia,  Swe- 
den, and  Denmark  ;  vessels  of  9  feet  draught 
can  come  up  to  Liibeck,  where  they  enter  a 
spacious  basin  lined  with  quays ;  largei'  ships 
discharge  theh*  cai'goes  by  lighters  at  Trave- 
miindc,  which  is  situated  at  the  enti-ance  of 
the  Trave  into  the  Baltic,  and  has  a  fine  se- 
cm'e  harbom*.  Steamers  ply  fi-om  Travemiinde 
to  St.  Petersburg,  Copenhagen,  Hambm-g, 
Amsterdam,  and  Stockholm.  Small  steamers 
convey  passengers  up  the  river  to  Liibeck, 
Liibeck  was  one  of  tie  most  fa^lous  of  the 
Hanse  Towns. 

LUCERNAL  MICROSCOPE,  is  an  opti- 
cal instniment  invented  by  Mr.  Adams.  It 
consists  of  a  hollow  pjTamidal  box,  at  the 
smaller  extremity  of  which  is  a  tube  cari-jing 
the  usual  system  of  lenses  for  magnifyin:; 
objects.  At  the  larger  end,  which  is  towards 
the  observer,  there  ai-e  two  lenses  in  frames, 
theu-  axes,  as  well  as  those  of  the  small  lenses 
at  the  opposite  extremity,  being  coincident 
with  the  axis  of  tlio  box ;  and  between  the 
exterior  of  the  two  lenses  aud  the  eye  of  the 
observer  there  is  usually  placed  a  plate  of 
glass,  rough-ground  on  one  side,  which  serve3| 
as  a  screen  to  receive  the  rays  of  light  pro-, 
ceeding  from  the  object  whose  representation 
is  to  be  viewed.  The  object  is  fixed  in  a  small 
frame,  as  usual,  and  is  placed  in  a  groove 
made  for  the  pm-pose  immediately  beyond  th^ 
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tube  cbntainiMg  the  system  of  lenses  at  the 
small  end  of  the  box.  Instead  of  the  plate 
of  ground  glass,  a  boai'd  painted  white  is  fre- 
quently iplaced,  to  serve  as  a  screen,  at  the 
distance  of  C  or  8  feet  from  the  instrument. 
Such  &  screen  should  have  the  form  of  a  seg- 
ment of  a  hollow  sphere,  the  light  being  re- 
ceived oil  its  concave  sm-face.  An  Argand 
lamp,  or  &n  bxy-hydrogen  light,  is  placed  be- 
yond the  object.  The  Ught,  after  passing 
through  a  heihisphere  of  glass,  is,  when  an 
opaque  object  is  to  be  viewed,  made  to  fall  in 
a  convergent  state  upon  a  small  concave  min-or, 
which  is  so  inclined  as,  to  reflect  the  hght  back 
upon  the  object;  and  from  the  different  points 
on  the  sui'face  of  the  latter  the  pencils  of  rays 
proceed  through  the  object-lenses  and  the  box 
to  the  glass  screen. 

By  the  refi-action  of  the  light  in  passing 
ttrough  the  lenses  a  highly  magnified  image 
of  the  object  is  formed;  and  several  persons 
may  then  place  themselves  so  as  to  see  the 
image  on  the  screen  at  the  same  time ;  or,  by 
placing  the  eye  at  the  small  aperture  in  the 
produced  axis  of  the  instrument,  one  person 
may,  with  a  pencil,  draw  on  the  glass,  or  on 
tracing-paper  laid  over  it,  the  figure  of  the  ob- 
ject, it  being  understood  that  the  instrument 
is  used  by  night  or  in  a  darkened  room. 

"When  the  object  to  be  viewed  is  transparent, 
the  hght  is  made  to  fall  in  a  condensed  state 
upon  it,  after  having  been  transmitted  through 
a  convex  lens,  or  two  such;  and  from  the 
object  the  rays  proceed  as  before  to  the  screen 
through  the  system  of  lenses  which  (3onsti- 
tute  the  compound  object-glass  of  the  micro- 
scope, and  through  those  at  the  opposite  ex- 
tremity of  the  box. 

LUPULIN,  is  a  substance  extracted  from 
hops,  and  containing  from  8  to  12  per  cent, 
of  the  vegetable  matter  to  which  hops  owe 
their  power,  and  to  which  the  name  of  hipuUte 
has  been  given.  Lupuhte  is  nearly  colourless, 
but  sometimes  of  an  orange  colour :  in  the 
former  case  it  is  opaque,  but  in  the  latter 
transparent;  it  has  no  smell  till  it  is  heated, 
and  then  it  has  the  odour  of  hops  j  its  taste  is 
bitter. 

LUTEj  is  a  musical  stringed  instrument 
with  frets,  one  of  the  nttmerous  varieties  of 
the  ancient  Cithara.  Till  toAvards  the  end  of 
the  17th  century  its  practice  formed  an  Essen- 
tial part  of  a  good  education,  but  it  has  since 
been  partially  superseded  by  the  guitar.  Tlio 
lute  consists  of  three  parts  :  the  table,  made 
of  fir ;  the  body  or  belly,  of  the  same  wood  or 
cedar,,constnlcted  of  nine  convex  ribs  joiiied; 
and  the  neck,  on  whicli  was  fixed  the  finger- 
board, of  hard  wood,  having  nine  frets  made 
of  catgut.    To  these  is  to  be  added  the  head 


or  crosSj  in  which  the  pegs  or  screws  were 
placed.  The  lute  had  at  first  six  strings,  or 
rather  eleven,  for  the  five  largest  were  doubled ; 
but  the  number  was  gradually  inci-eased  tUl  it 
reached  twenty-four. 

LUTES,  in  chemistry,  are  substances  em- 
ployed in  vaiious  operations  for  closing  the 
joints  of  apparatus,  and  especially  for  con- 
necting retorts  and  receivers  so  as  to  prevent 
the  esc&,pe  either  of  the  vapom*  or  gases  gene- 
rated during  distillation  or  sublimation.  The 
term  lute  is  also  applied  to  the  extenlid.  coat- 
ing of  clay  and  sand,  or  other  substances  ap- 
plied to  glass  retorts,  in  ordfet  that  they  may 
support  a  high  temperature  mthout  fusing  or 
cracking.  Common  plastic  clayanswets  suffi- 
ciently well  in  some  cases;  but  in  some  smdll 
distUlationsj  as  of  nitric  acid,  the  Fat  Lute  is 
used,  which  is  prepared  by  mixing  dried  ftnd 
powdered  pipe-clay  into  a  pastb  with  Unseed 
oil;  and  the  joint  is  further  secured,  both 
where  this  lute  is  used  and  in  many  other 
cases,  by  tying  it  over  with  moistened  bladder. 
In  luting  common  stills,  in  which  oils  or  water 
are  merely  distilled,  linseed  meal  and  water 
made  into  a  paste,  form  an  effectual  lute. 

In  luting,  or  rather  coating,  glass  retorts,  in 
order  to  enable  them  to  sustain  high  tem- 
peratures, Stourbridge  clay  or  Windsor  loam 
mixed  with  tow  have  been  ilsed ;  iDui  they 
require  long  dryitig,  and  dj-ei  apt  to  crack. 
The  simplest  mode  is  that  of  brtishiiig  the  re- 
tol'fc  over  with  a  paste  of  pife-clay  and  water, 
sifting  §arld  upon  it,  di-ying  it  quiclily  in  the 
ash-pit  of  the  sand-heat,  theti  coveiing  it 
again  with  fclsty  and  sand,  find  Repeating  the 
flltei-nate  applications  dhd  drying  till  the  coat- 
ing is  judged  sufficiently  thick. 

LYNX  FUK.  The  lynx  skms  iMpof  ted  for 
furriery  purposes  in  1847  amounted  to  §^jMo 
arid  ihl  848  to  47,317; 

LYON  or  LYONS.  This  rhost  important 
French  town  is  very  advantageously  situated 
on  the  line  of  railway  from  Paris  to  Marseille, 
now  in  course  of  cbnstrubtion,  and  bh  two 
navigable  rivers  the  Hhone  ahd  the  Saone,  in 
the  fork  between  which  the  greater  part  of  the 
tbwh  is  built. 

Lyon  is  a  flourishirig  mdnufacturing  towii. 
The  staple  articles  of  industrial  frodhce  are 
sUlc  stuffs  of  all  descriptiotis,  which  foi-  solidity 
of  texture,  richness  and  pei-mahehco  of  dye, 
and  beauty  of  design,  are  ilbt  equalled  else- 
where. In  this  manufrtctiu-S  about  10t),dOO  of 
the  population  are  directly  ot  indirectly  con- 
cerned. Cashmere  atld  silk  sliawls,  ribands, 
cottdn  cloth,  hoslety,  Hdts,  printed  calico, 
jewellery,  liqueurs,  chemical  products,  gold 
and  silver  lace,  crttpes,  tulle,  ghte.  Sheet  lead, 
musical  strings,  ornamental  paper,  &c.,  aro 
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also  made.  There  are,  besides,  numerous 
printing  establishments,  dye-houses,  metal 
foundries,  glass  works,  potteries,  tan-yards, 
breweries,  boat  building  yards,  &o. 

Lyon  is  also,  from  its  advantageous  position, 
a  place  of  great  commerce.  The  products 
imported  into  the  town,  for  its  own  consump- 
tion, or  for  re-exportation,  are  wine,  brandy, 
oil,  hemp,  flax,  soap,  rice,  chestnuts,  salt,  raw 
cotton,  colfee,  indigo,  sulphur,  lead,  teazels, 
madder  and  other  dye-stuffs,  &c.  Timber, 
firewood,  building  stone,  and  asphalte  are  the 
chief  articles  brought  down  the  Rhone  to  this 
city.  Down  the  Saone  are  brought  timber  of 
all  lands,  oak  staves,  fire  wood,  charcoal,  tan- 
ning bark,  iron  and  iron  ore,  gypsum,  hay, 
straw,  com,  building  stone,  bricks,  tiles,  &c. 
Steamers  ply  on  the  Saone  to  Ghalon-sur- 
Saone,  and  on  the  Rhone  to  Avignon  and 
Aries.  The  town  has  communication  with  the 
Rhine  by  the  Canal  du-Rhone-au-Rhin  ; 
and  with  Paris  by  the  Saone  and  the  canals 


that  join  it  to  the  Seine.  A  railroad,  35 
miles  in  length,  unites  Lyon  to  the  great 
manufacturing  town  of  St.  Etienne  and  the 
extensive  coal  fields  of  the  department  of 
Loire. 

LYRE.    This  musical  instrument  has  been 
known  under  various  names,  from  the  earhest 
historical   period.     Some  of  the  Greeks 
ascribe  its  invention  to  Mercury,  some  to 
Apollo ;  but  it  is  possible  they  may  have  had 
it  from  the  Egyptians,  and  the  Egyptians  from 
Asia.    Of  many  instruments,  figured  or  de- 
scribed in  early  writings,  it  is  difficult  to 
decide  whether  they  should  be  termed  lyres, 
lutes,  harps,  or  guitars.    The  most  ancient 
Grecian  IjTe  had  only  three  strings.    That  of 
Terpander  had  seven.    Timotheus  increased 
the  number  to  eleven ;  and  others  were  gra- 
dually added,  till  they  reached  sixteen,  fifteen 
of  which  rendered  the  principal  sounds  in  the 
Greek  scale,  and  the  sixteenth  was  the  added 
or  supernumerary  sound. 


M 


MACCLESFIELD,  is  one  of  the  silk  ma- 
nufacturing towns  of  the  north.  The  various 
factories  are  situated  on  tlie  BoUin.  One  of 
the  cotton  factories  cost  30,000/.,  and  some  of 
the  silk  factories  14,000/.  The  silk  trade  of 
Macclesfield  progressively  advanced  from  1808 
to  1825,  when  it  attained  its  greatest  prospe- 
rity. It  has  since  been  less  prosperous,  but  is 
still  large.  Every  variety  of  silk  article  is 
jiroduced  here,  from  the  narrowest  riband  to 
the  different  lands  of  sarsnets,  plain  and 
figm-ed  gros  de  Naples,  satin,  sill?,  vestings, 
and  velvets.  It  is  likewise  the  chief  place  for 
the  manufacture  of  silk  handkerchiefs  of  every 
description. 

MAGE.  [Nutmeg.] 

MACERATION  is  the  steeping  of  sub- 
stances in  cold  liquids,  either  merely  to  soften 
the  parts  of  the  substance  operated  on,  or  to 
dissolve  the  aromatic  parts  of  a  substance 
Avhen  diycslion  would  not  merely  dissolve  but 
dissipate  them. 

MACHINE  ;  MACHINERY.  The  advan- 
tage which  any  machine  affords  for  overcoming 
resistance  consists  in  the  reaction  by  whicli  it 
supports  a  certain  portion  of  the  weight  pro- 
ducing that  resistance,  so  that  the  motive 
power  has  only  to  counteract  the  remainder. 
This  may  be  immediately  ohsen-ed  in  those 
simple  machines  called  the  mfchanicnl  pmoers. 
For  example,  in  the  lever,  the  wheel  and  axle, 


and  the  pulley,  any  convenient  portion  of  the 
resistance  may  be  made  to  rest  on  the  point  of 
support,  or  the  point  of  suspension.  Again, 
in  the  inclined  plane,  the  wedge,  and  the 
screw,  the  motive  power,  the  resistance  and  the 
reaction  of  the  support,  being,  in  the  case  of 
equilibrium,  represented  by  the  three  sides  of 
a  triangle,  the  ratio  of  the  first  to  either  of 
the  others  may  be  varied  at  pleasure  by  the 
consti'uction  of  the  machine. 

The  powers  employed  to  give  motion, 
through  machinery,  to  any  object,  are  produced 
by  the  muscular  strength  of  men  or  animals  ; 
the  actions  of  weights,  springs,  wind,  water, 
steam,  or  fired  gunpowder ;  and  these  powers 
may  generally  be  considered  as  pressures 
exerted  during  certain  portions  of  time.  Even 
that  power  which  is  produced  by  a  sudden 
impulse,  as  when  a  rammer  descending  by  its 
weight  falls  on  the  head  of  a  pile,  is  only  a 
pressure  existing  during  an  indefinitely  short 
inten'al  of  time.  The  point  in  any  machine 
to  which  the  moAing  power  is  apphed  is 
called  the  impelled  point,  and  that  against 
which  the  resistance  acts  is  called  the  working 
point. 

In  the  classification  proposed  by  Dr.  Lyon 
Playfair,  and  adopted  by  the  Commissioners 
at  the  Great  Industrial  Exhibition,  machinrrij 
forms  one  of  the  foiu-  great  divisions  into 
which  the  specimens  exhibited  are  to  be  dis- 
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posed;  and  this  division  is  subdivided  into 
six  classes ;  viz.  1.  Machines  for  direct  use, 
including  carriages,  and  railway  and  naval 
mechanism  ;  2.  Manufacturing  machines  and 
tools ;  3.  Mechanical,  civil  engineering,  archi- 
tectural and  building  contrivances  ;  4.  Naval 
architectiu-e,  military  engineering  and  struc- 
ture, ordnance,  ai-mour,  and  accoutrements ; 
5.  Agricultural  and  horticultural  machines 
and  implements  ;  6.  Philosophical,  musical, 
horological,  acoustical,  and  miscellaneous  in- 
struments. This  classification  is  doubtless 
convenient  for  the  immediate  object  in  view ; 
but  it  gives  to  the  word  '  machineiy '  a  much 
wider  application  than  is  ordinarily  adopted. 

Our  exports  of  machineiy  and  mill-work  in 
1850  amounted  in  value  to  1,043,764Z. 

MACKEREL  FISHERY.  [Fisheries.] 

SLiDDER.  This  useful  dye  drug  is  pro- 
cured from  one  of  the  many  species  of  the 
plant  Bubia,  a  name  derived  from  ruber  (red), 
in  allusion  to  the  red  colour  yielded  by  many 
of  the  species.  Amongst  the  numerous 
species  several  are  employed  in  medicine  and 
in  the  arts ;  in  the  latter  for  the  sake  of  the 
colouring  matter  which  is  contained  in  the 
roots.  Rubia  tinctorum.  Madder,  has  been 
long  known,  and  was  employed  in  medicine 
even  in  the  time  of  Hippocrates,  but  is  valued 
chiefly  as  a  dye.  It  is  a  native  of  Europe  and 
Asia  Minor,  but  is  now  extensively  cultivated 
in  Holland  and  France ;  the  culture  has  hke- 
wise  been  attempted,  and  successfully,  in  this 
country ;  but  the  English  madder  could  not 
be  sold  so  cheap  as  the  foreign ;  it  is  there- 
fore stUl  largely  imported,  chiefly  from 
HoUand,  France,  Italy,  Turkey ;  though  cochi- 
neal, since  it  has  become  cheaper,  is  much 
used  for  the  same  purposes.  It  is  employed 
by  dyers  and  caUco-printers  as  a  red  and 
scarlet  dye.  It  has  also  the  singular  property 
of  turning  red  the  bones  and  secretions  of 
fowls  and  other  animals  fed  on  it.  JRubia 
cordifolia,  the  Mvvjeet  of  India,  a  native  of 
Nepaid,  &c.,  possesses  similar  properties,  and 
is  imported  into  England  from  Calcutta. 

About  254,722  cwts.  of  madder  and  madder 
root  were  imported  in  1849,  and  261,841  in 
1850. 

MADEIRA.  This  beautiful  and  fruitful 
island  produces  many  tropical  plants  near  the 
sea  shore.  Above  this  region,  to  a  height  of 
from  750  to  2,500  or  2,800  feet,  the  fruits  and 
grain  of  Europe,  especially  wheat  and  maize, 
are  raised ;  and  in  this  region  are  also  the 
extensive  vineyards,  which  till  recentiy  fur- 
nished the  most  important  article  of  exporta- 
tion. Then  follows  a  tract  covered  with  high 
trees,  which  rises  to  .3,200  feet  and  higher, 
where  many  plants  and  trees  are  found  which 


do  not  occur  in  Europe ;  and  above  this  level 
is  a  region  of  grass,  fern,  and  heath.  The 
commerce  of  Madeira  is  considerable.  The 
exports  consist  chiefly  of  Madeira  and  Mal- 
vasia  de  Madera  wines.  Minor  articles  of  ex- 
port are,  fruits,  dragon's  blood,  honey,  wax, 
orchil,  and  tobacco,  besides  provisions  for 
the  vessels  bound  to  more  remote  places. 
The  imports  consist  of  manufactured  goods, 
com,  fish  (herrings  and  cod),  oil,  salt-beef, 
salt,  and  some  tropical  productions.  The 
imports  into  Great  Britain  from  Madeira  con- 
sist mainly  of  wine  and  nutmegs.  The  wine 
imported  thence  in  1847  amounted  to  1 54,701 
gallons. 

MADRAS.  A  few  commercial  statistics  of 
this  city  and  presidency  will  be  foimd  under 
East  India  Company. 

MADRID,  has  no  commercial  or  industrial 
features  to  call  for  notice  here,  further  than 
such  as  are  described  under  Castile  and 
Spain. 

MAGAZINE,  is  a  strong  buUding,  con- 
structed generally  of  brick  or  stone  within  a 
fortified  place,  or  in  the  neighbourhood  of  a 
military  or  naval  station,  in  order  to  contain 
in  security  gunpowder  or  other  warlike  stores. 
The  buildings  in  which  gunpowder  is  contained 
are  constructed  with  every  precaution  neces- 
sary to  insure  dryness.  They  are  generally  in 
places  remote  from  other  buildings  ;  they  are 
furnished  with  metallic  conductors,  in  order 
to  avert  danger  from  lightning ;  and,  for  secu- 
rity against  the  attempts  of  HI- disposed  per- 
sons, they  are  surrounded  by  a  wall  and  ditch. 
The  great  magazines  which  have  been  con- 
structed in  this  country  consist  of  several 
parallel  vaults,  separated  from  each  other  by 
brick  partition-walls,  in  which  are  doonvays 
for  affording  lateral  communication.  Each 
vaidt  is  about  90  feet  long,  19  feet  wide 
internally,  and  from  the  floor  to  the  crown  of 
the  arch  19  feet  high.  The  side  walls  are 
from  8  to  10  feet  thick,  and  are  sti'engthened 
by  buttresses  built  at  intervals  against  them. 
The  thicltness  of  the  brickwork  forming  the 
vaulted  roof  is  7  or  8  feet  at  the  crown,  and 
about  3  feet  at  the  hances. 

MAGDEBURG.  The  industry  and  com- 
merce of  this  portion  of  the  Prussian 
dominions  receive  a  few  illustrations  under 
Prussia. 

MAGIC  LANTERN.  The  object  of  this 
remarkable  optical  instrument  is  to  obtain  an 
enlarged  representation  of  figures  on  a  screen 
in  a  darkened  room,  by  means  of  the  pencils 
of  light  issuing  from  a  lamp  or  candle  and 
passing  through  a  convex  lens. 

The  instrument  consists  of  a  lantern  gene- 
rally of  tin,  and  of  a  cubical  form,  in  the 
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interior  of  which  is  the  light ;  and  at  a  per- 
foration in  one  of  the  sides  is  apphect  a  tube, 
projecting  horizontally  from  it,  which  carries 
two  glass  lenses.  A  groove  in  front  of  the 
lantern  and  parallel  to  that  front. receives  a 
rectangular  frame  containing  the  glass  plates 
on  which  are  painted,  with  transparent  colours, 
the  objects  of  which  m  enlarged  view  is  to  he 
obtainfed.  A  remarkable  improvement  in  the 
manner  of  employing  the  magic  lantern  was 
first  exhibited  in  London  in  the  year  1802. 
The  lautem  itself  is  siinilar  to  but  larger  than 
that  which  serves  for  more  general  purposes; 
and  the  images  are  represented  on  a  transpa- 
itent  screen,  which  is  stretched  in  a  vertical 
position  across  a  theatre  or  an  apartment;  and, 
this  being  made  quite  dark,  the  spectators 
occupy  the  space  in  front  of  the  screen,  while 
the  apparatus  is  disposed  on  the  opposite  side. 
All  hght  is  excluded  both  before  and  behind 
the  screen,  except  that  which,  in  proceeding 
from  the  lantern,  produces  the  image  to  be 
observed ;  and,  the  screen  being  itself  invisible, 
the  sjjectators  can  scarcely  divest  themselves 
of  the  idea  that  they  are  looldng  into  a  dark 
cavern,  in  wMch  the  objects  appear  to  be  gra- 
dually advancing  towards  or  receding  from 
them.  The  allusions  produced  have  caused 
the  name  of  Phantasmagoria  to  be  applied  to 
the  apparatus. 

The  magic  lantern  and  the  phantasmagoria 
are  used  only  for  purposes  of  amusement ; 
whereas  the  CikEEA  Obsotjba  has  been  made 
available  in  photogtaphy. 

MAGNESIA.    This  name;  derived  from  a 
province  in  Asia  Minor,  has  been  apphed  to 
several  useful  substances  which  contains  the 
metal  magnesiim  as  a  basis.    Oxide  of  Mag- 
nesium, termed  also)  from  the  mode  of  pro- 
curing it,  Calcined  Magnesia,  is  to  allcahne 
earth,  possessing  the  usual  quahties  of  alka- 
lies in  theur  habitlides  mth  acids,  and  Ukewise 
very  valuablfe  propertied  as  a  medicine.^  Sul- 
phate of  Magnesia;  or  Efsom  Salts,  m  the 
ordinary  fotm,  as  met  with  in  the  shops,  are 
small  acicular   crystals.     [Epsom  SALts], 
Magnesia  Alum,  Magnesia  Pharmacolite,  and 
Magucsite,  arc  three  naturally  fOrnifed  Hiinei'alS: 
in  Which  ma^esia  is  a  chief  element.  Mag- 
liesian  limestone  i3  a  valuable  builduig  stone 
Magnesium,  the  base  of  all  these  substanceSi 
is  of  a  white  colour,  like  silver ;  its  lustre  is 
metallic  and  btilUant;  it  is  veiy  malleable, 
attd  fuses  at  fl  red  heat.    When  heated  to 
redtieBs  iti  the  air  or  in  oxygen  gas,  it  burns 
brilHarttly,  and,  combining  with  oxygen  bo- 
comes  magnesia.     Chlhridc   of  Magnesium. 
frifttls  h  tt(thsl)arent  cOlouHcss  mass  :  it  is 
inbdotoufi,  intensely  bittei-)  vkty  deliquescent, 
and  soluble  both  in  water  and  alcohol.  This 


salt  is  one  of  the  saline  ingredients  of  sea- 
water.  Carbonate  of  magnesia  constitutes 
the  Common  Magnesia  of  the  di'uggists. 

.  MAGNETIC  POWER.  The  combmation 
of  Magnetic  power  with  galvanic  power,  in 
several  recent  mechanical  contrivances,  are 
briefly  noticed  under  Electeo-Motion  and 
Telegraph. 

MAGNOLIA.  This  genus  of  American 
and  Asiatic  plants  includes  many  species 
which  are  apphed  to  useful  purposes.  Of  the 
Swamp  Magnolia,  the  bark  has  a  bitter  and 
aromatic  odour  resembhng  sassafras.  On 
this  account  it  has  been  used  in  America  as  a 
substitute  for  other  aromatic  bitter  barks,  as 
Cascarilla,  Canella,  &c.,  and,  it  is  said  Avith 
great  success.  Although  not  much  used  in 
Europe,  veiy  favourable  reports  of  its  efficacy 
in  chronic  rheumatism,  ague,  and  remittent 
fever  have  been  given.  Of  the  Cucumber-tree, 
another  species,  a  tincture  is  made  of  the 
fruit,  and  is  used  in  cases  of  rheumatism. 
Other  species  are  apphed  to  useful  purposes, 
chiefly  in  North  America. 

MAHOGANY.    There  are  many  species  of 
trees  belonging  to  the  genus  Sweetenia,  which 
include  among  them  the  mahogany.    One  of 
the   species   yields  the  African  Maliogany, 
brought  from  Sierra  Leone;  the  timber  is 
hard,  hut  is  liable  to  warp ;  it  is  employed 
where  a  hard  cheap  timber  of  lai-ge  scanthng 
is  needed ;  the  negroes  employ  an  infusion  of 
the  bark  in  medicine.   Another  species  yields 
the  beautiful  East  Indian  Satin-iuood,  which 
is  of  a  deep  yellow  colom-,  close  gramed,  heavy, 
and  dm-able.     Tlie  most  useful  and  well- 
known  species,  however,  is  .the  Campeachy 
Mahogany ;  the  timber  of  winch  is  so  fami- 
har  to\is  as  to  need  no  description.  It  appears 
to  have  been  first  imported  into  this  country 
atout  the  year  1724.  From  the  elevated  parts 
of  tlie  country  the  wood  is  closer  gi-ained  and 
darker  colom-ed  than  that  grown  near  the 
coast ;  the  fonner  is  termed  Spanish  and  the 
latter  lionAi&as  mahogany.    Spanish  maho- 
gany is  imported  in  logs  about  ten  feet  long, 
and  from  twenty  to  twenty -six  inches  squai-e  ; 
whereas  Hondm-as  mahogany  can  be  procured 
in  logs  of  loi-ger  size.   When  the  gram  ol 
mahogany  is  more  than  usually  beautiful,  it 
mU  Obtain  a  price  for  fancy  cabinet-work  far 
beyond  the  usual  mai-ket  standard.    On  one 
occasion  Messrs.  Broadwood,  the  emment 
piano  forte  manufacturers,  gave  3,000^.  leu- 
three  logs  of  mahogany,  wbich  were  each 
about  15  feet  long  by  38  inches  square ;  it  was 
of  exquisite  beauty  and  closeness,  and  was 
cut  up  into  thin  veneers  for  the  more  costly 


See  the  abolition  of  the  duty  on  maho- 


li^i  MAILS. 

gai)^,  liiS  import,  lias  larffely  increased.  In 

18i&  Uie  imporif  was  '82,000  tons.  The  atten: 
tion  of  sliijj- builders  is  being  attracted 
towm-ds  the  fitness  of  mahogany  for  biiildiiig 

vessels.  .  ,        .,  ,    ..•    ...    .  , 

MAixS.  A  few,  Tvbrds  cdjacemiiig  tfie  Post 
Office  Mails,  as  a  remarliable  comniercial  fea- 
ture of  ouir  age,  -will  he  found  iinder  Post 
Office. 

MAINE.  The  productions  and  industry  of 
Maine  claim  a  Httle  of  our  atteiition  under 
United  States.  ^  . 

MAINE -ET-LOI4E.  ,  In  this  depairtment 
of  France  atout  il,bob,iJbo  gallons  of  white 
and  red  \yiue  are  made  aniuiaUy,  soine  of 
which  is  of  good  quality.  Since  183^  a  good 
deal  of  effervescing  wine,  resembling  the  true 
champagne,  and  rivalling  it  iii  quahty,  has 
been  manufactured.  The  ,depaf tineni  is 
famous  for  its  melons. .  A  considerable 
quantity  of  cider  i?  also  made.  Iron  and  coal 
mines  are  worked  ;  and  marble, ,  granite, 
building  and  lime-stone,  slkte,  aiid  potters' 
clay  are  quarried.  The  slate  quarries  of  the 
department,  especially  those  of  Angers,  are 
vast  and  frightful  excavations,  worked  right 
from  the  surface  of  the  ground.  They  give 
employment  tq  about  SOOO  men,  who  raise 
about  80,000,000  slates  annually.  The  hunibei: 
of  factories  and  workshops  of  different  kihds 
in  the  department  is  about  200,  in  which  sail- 
cloth, linen,  cotton  handkerchiefs,  flaimels, 
paper,  oil,  cotton  and  woollen  yarn,  &c.  are 
made.  There  are  also  nunierous  tahyards, 
sugar-refineries,  distilleries,  bleach-mills,  and 
dye-houses. 

MAIZE,  or  Indian  Corn,  is  a  -pl&nt  coin- 
monly  cultivated  in  the  warmer  pai-ts  of  the 
world,  where  it  answers  a  pm^ose  similai-  to 
that  of  wheat  in  more  northern  countries.  It 
is  the  Zea  Mays  oi  botanists,  of  vigorous 
growth,  with  stems  of  not  more  than  two  feet 
high  in  some  varieties,  and  reaching  the  height 
of  eight  or  even  ten  feet  in  others.  Each 
grain  has  a  long  thread-like  style,  which  pro- 
jects beyond  the  enveloping  sheaths ;  and  as 
there  are  some  hundreds  of  them  upon  each 
spike,  the  whole  form  a  long  tassel,  which 
looks  as  if  made  of  silk.  A  plant  generally 
bears  two  fuU  ears,  the  grains  of  which  vary 
greatly  in  number  :  some  of  the  largest  ears 
in  America  contain  at  least  800  grains. 

This  plant  in  its  wild  state  is  met  mth  in 
Paraguay,  in  Chili,  and  in  North  America.  The 
bread  made  from  maize  is  not  so  palatable  to 
some  as  wheat  bread,  but.  by  mixing  it  in 
certain  proportions  with  wheat,  it  makes  a 
very  pleasant  food.  In  the  United  States  of 
North  America,  Indian  com  forms  almost  the 
only  bread  eaten  by  many  of  the  people ;  and 
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in  the  slave  stiEites  it  is  the  only  bre&d  that  the 
negroes  eat.  It  is  not,  however,  in  the  shape 
of  baked  iDread  that  maize  is  most  generally 
used  in  Europe,  but  in  boiled  messes  and 
sbiips,  as  peas  are  witli  iis. 

A  light,  moist,  and  warin  soil  suits  this  pliint 
best.  It  thrives  well  tin  land  broken  up  from 
grass.  The  time  for  sowing  maize  iii  the 
south  oi  trance  is  the  inoiith  of  April ; 
farther  iiorth,  it  is  sown  later.  When  tlie 
hiaize  is  fully  rijpe,  the  ears  a±e  twisted  on  by 
haiid  ahcl  laid  in  a  dry  place ;  they  are  turned 
odcasionaUy,  that  the  sheath  may  not  beCorne 
rhusty,  and  are  then  stored  in  a  dry  place. 
The  leaves  are  gathered  for  fodder  a  short  time 
before  tlie  ears  are  liiilled.  In  America  iElnd 
in  Italy  mattresses  are  stuffed  with  the  dry 
sheath,  which  makes  a  cool  and  elastic  bed. 
Horses,  pigs,  and  poultry  aire  fond  of  maize  ; 
it  gives  the  flesli  of  the  last  two  a  peculiarly 
fine  flavom*.  One  of  the  most  important  uses 
of  maize  in  Europe  is  to  sow  it  thick,  to  be 
cut  green  as  food  for  cows,  oxen,  and  sheep. 
In  a  propel*  cliruate  there  is  no  plant  v^^hich 
gives  so  great  a  mass  of  greeh  food  as  maize. 
The  pifoduce  is  most  abundant  and  nutri- 
tive. 

Since  the  repeal  of  the  Corn  Laws,  maize 
ha,s  been  imported  in  considerable  quantity 
into  this  country.  The  importations  for  the 
last  three  years  wei-e  as  follows  : — 

18i8   1,575,521  qrs. 

I84d   2,224,459  „ 

1850   1,286,264  „ 

About  230,000  cwts.  of  maize-flour  were 
imported  in  1848;  but  the  quantities  in  the 
next  two  years  were  much  smaller. 

MALAGA.  From  the  earliest  agss,  under 
all  the  nations,  who  have  possessed  it,  this 
Spanish  sea- port  has  been  renowned  for  its 
commerce.  Its  imports  are  colonial  produce, 
broad  cloths,  cottons,  laces,  sjpices,  hardware, 
and  cutlery.  Its  exports  amount  to  about 
1,000,000^.  sterUng  annually.  They  consist  qf 
wine,  grapes,  muscadel  raisins,  almonds,  figs, 
lemons,  olive  oil,  brandy,  anchovies,  and  lead. 
The  harbour  is  spacious  enough  to  accommo- 
date a  large  fleet  ;  it  is  protected  on  the 
east  by  a  massy  stone  mole,  five  furlongs  iii 
length,  and  teiTainated  by  a  handsome  light- 
liouse. 

MALIC  ACID  was  discovered  in  1785  by 
Scheele.  It  received  its  name  from  having 
been  first  obtained  from  the  juice  of  apples, 
in  which  it  exists  in  considerable  quantity ; 
but  it  also  exists  in  many  other  fruits.  Malic 
acid  is  colourless,  inodorous,  very  sour  to  the 
taste,  and  acts  strongly  on  vegetable  blues;  in 
a  moist  air  it  is  deliquescent ;  it  is  very  soluble 
both  in  water  and  in  alcohol.     Nitric  acid 
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converts  it  into  oxalic  acid.  Its  saline  com- 
pounds are  called  malates,  some  of  which  exist 
in  nature.  They  are  not  an  important  class 
of  salts. 

MALLEABILITY  is  that  property  of  certain 
metals  which  admits  of  their  being  extended 
hy  the  blows  of  a  hammer  or  by  pressure.  In 
this  quahty  gold  exceeds  all  other  metals  S 
thus  the  gold-leaf  sold  in  books  is  so  extremely 
thin,  that  less  than  5  grains  cover  about  270 
square  inches,  and  the  thickness  of  each  leaf 
does  not  exceed  ^WiT^th  part  of  an  inch. 
Metals  which  are  malleable  are  also  ductile, 
that  is,  they  may  be  drawn  into  wire.  Iron 
which  has  been  made  hot  by  hammering  loses 
its  maUeabiUty,  and  cannot  be  again  hammered 
tUl  it  has  been  annealed. 

MALLOW.  The  common  or  Marsh  mallow 
belongs  to  the  Malva  genus  of  plants.  It 
grows  in  waste  places  and  road  sides  ;  and  the 
whole  plant,  but  especially  the  root  and  the 
leaves,  yield  by  boUiag  a  mucilage  which  is 
very  useful  in  medicine. 

MALMSEY.  This  luscious  and  high- 
flavoured  wine  is  made  in  the  island  of  Madeu-a 
from  grapes  of  a  peculiar  kiad,  which  are 
suflered  to  attain  the  last  stage  of  ripeness 
before  they  are  gathered.  Malmsey  wine  has 
much  body,  and  will  retain  its  good  qualities 
for  a  long  time.  When  newly  made.  Malmsey 
Madeira  is  of  the  same  golden  hue  as  the 
ordinary  wine  of  the  island,  but  its  colour  is 
materially  deepened  by  age.  Malmsey  wine 
is  also  made  in  the  island  of  Teneriffe,  but 
the  quality  is  greatly  inferior  to  that  of  Ma- 
deira. 

MALT  AND  MALTING.  Malt  is  grain, 
usually  barley,  which  has  become  sweet  and 
more  soluble  in  water,  from  the  conversion  of 
its  starch  into  sugar  by  artificial  germination 
to  a  certain  extent,  after  which  the  process  is 
stopped  by  the  application  of  heat.  The  making 
of  malt,  c&WediMcdting,  is  conducted  as  follows— 
The  barley  is  steeped  in  cold  water  for  a  period 
which  (as  regulated  by  law)  must  not  be  less 
than  40  hours;  but  beyond  that  period  the 
steeping  may  be  continued  as  long  as  it  is 
thought  proper.  Here  it  imbibes  moisture, 
and  increases  in  bulk;  at  the  same  time  a 
quantity  of  carbonic  acid  is  emitted,  and  a 
part  of  the  substance  of  the  barley  is  dissolved 
by  the  steep-water.  100  bushels  of  grain, 
after  being  steeped,  swell  to  the  bulk  of  120 
bushels ;  and  tlie  quantity  of  matter  which  the 
steep-water  holds  in  solution  varies  from  ■gy.h 
to  T^th  of  the  weight  of  barlej'.  It  consists 
chielly  of  an  extractive  matt'.-r  of  a  yellow 
colour  and  disagreeable  bitter  taste.  After 
the  grain  has  remained  a  sufHcient  time  in 
\\\Q  steep,  tlic  water  is  drninod  off^  and  tbe 


barley  thrown  out  of  the  cistern  upon  the 
malt-floor,  where  it  is  collected  into  a  heap 
called  the  couch,  about  16  inches  deep.  In 
this  situation  it  is  allowed  to  remain  about  26 
hoiirs.  It  is  then  turned  by  means  of  wooden 
shovels,  and  is  diminished  a  little  in  depth. 
This  turning  is  repeated  twice  a  day  or  oftener, 
and  the  grain  is  spread  thinner  and  thinner, 
till  at  last  its  depth  does  not  exceed  a  few 
inches. 

When  placed  in  a  couch,  it  begins  gradually 
to  absorb  oxygen  from  the  atmosphere,  and  to 
convert  it  into  carbonic  acid,  at  first  very 
slowly,  but  afterwerds  more  rapidly.  The 
temperature,  at  first  the  same  with  that  of  the 
external  air,  begms  slowly  to  increase ;  and  in 
about  96  hom-s  the  grain  is  at  an  average 
about  10°  hotter  than  the  surrounding  atmos- 
phere. At  this  time  the  grain,  which  had 
become  dry  on  the  surface,  becomes  again  so 
moist  that  it  will  wet  the  hand,  and  exhales 
at  the  same  time  an  agreeable  odour,  not 
unhke  that  of  apples.  At  the  time  of  this 
moistening,  which  is  called  sweating,  the  roots 
of  the  grains  begin  to  appear,  at  first  lilce  a 
small  white  prominence  at  the  bottom  of  each 
seed,  wliich  soon  divides  itself  into  three  root- 
lets, and  increases  m  length  with  very  great 
rapidity,  unless  checked  by  turning  the  malt. 
About  a  day  after  the  sproutmg  of  the  roots, 
the  rudiments  of  the  future  stem,  called 
acrospirc,  may  be  seen  to  lengthen.  It  rises 
from  the  same  extremity  of  the  seed  with  the 
root,  and,  advancing  mthin  the  husk,  at  last 
issues  from  the  opposite  end;  but  the  process 
of  malting  is  stopped  before  it  has  made  such 
progres. 

As  the  acrospu-e  shoots  along  the  gram,  the 
appearance  of  the  kernel,  or  mealy  pai-t  of  the 
corn,  undergoes  a  considerable  change.  The 
glutinous  and  mucilaginous  matter  is  taken 
up  and  removed,  the  colom-  becomes  white, 
and  the  texture  so  loose  that  it  crumbles  to 
powder  between  the  fingers.  The  object  of 
malting  is  to  produce  this  change  :  when  it  is 
accomphshed,  which  takes  place  when  tbe 
acrospire  has  come  near  to  the  end  of  the 
seed,  the  process  is  stopped  by  drj-ing  the 
malt  upon  a  Idln.  The  temperature  at  first 
does  not  exceed  90° ;  but  it  is  raised  very 
slowly  up  to  140°  or  higher,  according  to  cn- 
ciunstances.  The  malt  is  then  cleared,  to 
separate  the  rootlets,  which  ai-e  considered 
injm-ious.  In  familiar  language,  malting  may 
be  considered  as  a  change  of  the  starch  of 
grain  into  sugar,  preparatory  to  a  furtlier 
change  into  spirit. 

The  subsequent  processes  of  BnE\viNr.  and 
Distillation  ai-e  described  in  previous  arti- 
cles. 
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Tie  quantity  of  malt  charged  with  excise 
duty  m  the  last  tliree  years  was  as  foUows : — 

18^   37,545,912  bushels. 

1843  ••  38,935,460  „ 

1850   40,745,050  „ 

MALTA.    The  Maltese  harbour  is  about 
0,400  yards  in  lenRth,  with  an  entrance  450 
}  ards  wide,  defended  by  a  strong  fort.  The 
liarbour  varies  in  width  from  700  to  450  yards, 
and  is  surrounded  by  all  the  requisite  build- 
ings for  a  naval  arsenal:  it  is  one  of  the 
finest  harbours  and  naval  stations  in  the  Me 
diterranean.    Of  the  surface  of  Malta  about 
two-thirds  are  cultivated,  and  the  remaining 
third  is  bare  rock.     There  is  much  good 
native  earth  in  the  valleys,  which  has  been 
inverted  into  productive  fields;  but  a  great 
Drtion  of  the  land  has  been  brought  to  its 
•resent  state  of  culture  by  the  industrious 
lative,  who  with  great  labour  and  expense 
■uts  away  the  hard  surface  of  the  rock,  and 
re quently  finds  a  quantity  of  earth  lying  inert 
ri  the  crevices  and  interstices  beneath.  The 
u-oduce  of  Malta  is  cotton  (which  is  its 
taple),  wheat,  barley,  pulse,  potatoes,  barilla, 
umminseed,  and  sulla,  or  the  French  honey 
nclde,  whicii  is  used  as  fodder.    As  there  is 

0  meadow-land,  much  barley  is  cut  when 
Tcen  for  draught  animals  ;  and  the  straw 
\\hich  is  very  fine)  is  a  good  substitute  for 
ay.  The  natives  of  Malta  are  hai-dy  and 
idustrious.    The  great  bull?  of  the  people  who 

1  e  not  employed  in  field-labour  are  stone- 
itters. 

The  British  produce  and  manufactui-es 
iported  to  Malta  in  1849  amounted  in  value 
•387,744/. 

MANCHE,  LA.    In  this  department  of 
ranee,  apple  and  pear  trees  are  extensively 
titivated  for  making  cider  and  perry,  the 
N  ourite  beverages  of  the  country.    Of  cider 
'ove  22,000,000  gallons  are  made  annually  ; 
me  of  it,  especially  thatmadenearAvranches' 
of  excellent  quality.    Hemp  and  flax  are 
own  in  considerable  quantity  on  the  eastern 
pes  of  Cotentin.    Fruits  of  various  kinds 
;  sedulously  cultivated  in  the  arrondisse 
;nt  of  Avranches.   Excellent  butter  is  made, 
d  large  quantities  of  it  are  exported  from 
sny.    The  department  is  rich  in  minerals. 
»n,  lead,  and  coal  mines  are  worked;  granite 
1  building  stone  are  quarried ;  marble,  slate, 
ters'  clay,  and  limestone  are  found.  Manu- 
turing  industry  is  actively  exerted  in  the 
kmg  of  iron,  the  working  of  zinc  and 
'per,  the  fabrication  of  plate  glass,  serge, 
ICO,  drugget,  cutlery,  woollen  stuffs,  lace,' 
o,hair.cloth,  porcelain,  oil,  hardware,  cotton 
n,  paper,  leather,  soda  made  from  kelp, 
l<et-work,  &c.    Ship-buUding  is  actively 
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carried  on  at  Cherbom-g  and  other  towns  on 
the  coast.  The  articles  enumerated,  and  the 
products  of  the  soil,  support  an  active  commerce 
and  coasting  trade.  The  chief  exports  are 
fresh  and  salt  fish,  corn,  cattle,  horses,  poultry, 
wax,  honey,  salt  butter,  feathers,  salt,  salt 
provisions,  soda,  &c. 

The  great  engineeiing  works  at  Cheeboueg 
are  noticed  elsewhere. 

MANCHESTER.    This  most  important 
town,  the  centre  of  the  largest  cotton-manu- 
facturing operations  in  the  world,  is  situated 
m  a  district  which  contains  some  excellent 
coal  strata,  a  circumstance  to  which  the  place 
is  in  no  smaU  degree  indebted  for  its  prospe- 
rity.   It  has  the  credit  of  having  given  an 
impulse  to  our  means  of  internal  communi- 
cation, and  has  reaped  an  ample  reward.  The 
achievements  of  Brindley  were  prompted  by 
the  desn-e  which  the  Duke  of  Bridgewater  had 
of  sending  his  coal  from  Worsley  to  Manches- 
ter at  a  smaK  expense;  and  Manchester  now 
possesses  the  means  of  water- communication 
with  ahnost  evei7  part  of  the  country.    In  the 
raih-oad  enterprises  Manchester  has  held  a 
prominent  station.    It  furnished  its  full  share 
of  the  capital  employed  in  the  formation  of 
the  Manchester  and  Liverpool  Railway ;  and 
It  is  now  the  centre  of  a  system  of  railways 
radiatmg  in  six  different  du-ections.  There 
are  two  magnificent  viaducts  across  the  town 
ior  connecting  the  Liverpool  line  mth  the 
iforkshire  and  the  London  lines. 

The  commercial  spirit  dates  back  to  a  very 
early  period.  At  first  the  woollen  was  the  only 
branch  of  trade,  but  since  the  middle  of  the 
last  century  the  cotton  business  has  nearly 
superseded  the  former  fabric.    The  series  of 
brilliant  mventions  and  discoveries,  applied 
improved,  or  originated  in  the  district  of 
Manchester,  which  comprise  the  steam-engine, 
the  spmnmg.  jenny,  the  mule  jenny,  the  fly- 
trame   the  tube-frame,  the  mule,  &c.,  have 
proved  most  effective  instruments  in  aiding 
the  development  of  the  cotton  manufactures. 
Several  hundred  millions  of  pounds  of  cotton 
are  brought  into  Manchester  from  Liverpool 
every  year;  and  the  cotton  factories  are  by 
far  the  most  important  buildings  in  the  town  - 
there  are  more  than  two  hundred  of  them 
witlnn  the  precincts  of  the  town  and  par LT 
Some  of  them  are  only  spinning  facf cries ! 
others  are  both  spinning  and  weaving.  Bleach-' 

red  w'itf th'etr"'  - 

ted  with  the  cotton  manufacture,  exist  on  a 
large  scale  m  and  near  Manchester 

sill  worJTr'''  f  ^"'i  ^^'^ving 

field  sevorS'"'"''^  T""'^^  M'^<"''«« 
M  years    before    they  reached 

Manchester.     The  silk-mill  „f  ^.  y^Ton 


STER. 


MANDiOC. 


1108 


febyie.  erected  iii  1819r-20,  was  the  first 
fepuglit  into  operation  iii  tHe ,  latter  town. 
Since  then  the  trade  has  rapicily  .  increased. 
Printing  is  another  branch  of  the  silk  business, 
ctiefly,  if  not  eiciusively,  carried  oh  .  at  Man- 
chester. Dyeing  of  silk  is  'also  Bitensivd^ 
pursued,  and  in  fact  the  to.^.is  hecoming  the 
ceiiU-e  of  transactions  in  the  silH;  trade, 
Besifles  the  manufactures  in  cottons,  siUcs,  and 
wooUeiis  Manchester  carries  oh  large  iiiahufac- 
tui-es  in  hats,  umhreUas,  and  .  small  wares. 
Machinery  of  the  finest  kind  is  also  made  there 
to  a  large  extent.  , .  , ,  .     ,  - 

The  warehouses  of,  Maiichester  are  on  a 
vast  scale  ;  they  contain  not  only  tiae  woven 
products  of  the  town's  factories,  hut  the  pro- 
duce of  most  of  the  othei:  cotton  towns  is 
brought  to  Manchester,  as  a  centiral  exchange 
for  the  maniifacturer  and  the  dealer.  It  was 
calculated  iii  1837,  that,700,p00  tons  of  goods 
were  carried  by  canal  alone  from  Manchester 
to  the  south,  yearly ;  besides  that  which  passed 
north,  east,  and  west,  and  besides  the  railway 
goods'  traffic.  In  1851  the  amount  is  vastly 
greater,  especially  in  respect  to  railways.  _ 

Manchester,  as  a  centre  of  the  cahco-prmting 
trade,  presents  a  fair  fieW  for  the  exercise  of 
taste  in  designing ;  and  a  School  of  Design 
is  gradually  prodiicmg  important .  results  in 
the  town.  The  report  of  the  Schools  of 
Design  for  1850  states:— 'The  Manchester 
school  is  in  a  flomishing  condition.  The 
greatest  number  of  pupils  on  the  books  at  any 
former  period  was  217,  reduced  to  90  when 
the  present  master  undertook  the  re-establish- 
ment  of  the  school.  There  are  now  aboiit 
350  the  average  attendance  being  the  iuil 
amount  which  the  premises  can  accommodate, 
although  additional  space  has  lately  been  taken 
into  occupation.  The  students  are  also  of  a 
better  class  than  at  an^  former  period  There 
is  a  large  proportion  of  adults,  and  aboht  50 
of  tlie  advanced  students  are  actively  engaged 
in  the  production  of  designs,  pnncipaUy  as 
pattern  draughtsmen.'  ,  j 

The  report  proceeds :-' The  school  i?  un- 
doubtedly gainmg  in  the  estimation^  of  the 
manufacturers.  In  fact,  the  practical  effects 
of  the  school  upon  the  manufactures  of  the 
town  are  making  themselves  manifest  in  a  way 
which  may  waken  the  interest  of  the  most 
indifferent,  by  showing  that  good  art  possesses 
a  money  value.  In  the  case  of  those  manu- 
facturers who  produce  goods  to  compete  with 
the  French  manufactures  in  the  American 
markets,  attention  to  design  has  at  all  times 
been  indispensable;  and  previously  to  the 
estabUshment  of  the  schools  they  were  under 
the  necessity  of  employing  foreigners,  not 
only  to  sketch  their  designs,  but  also  to  draw 


but  liieii-  patterns,  at  great  eipeii'se,  ahd  ander 
the  disadvantage  of  much  uncertamty.  Those 
maniifaclurers  who  have  had  the  intelligence 
to  understand  the  ma|hner  in  which  the  schools 
would  become  available,  are  now.  able  to 
produce  with  ii^rtEiliity  better  patterns,  at  fai- 
less  cost,  iiy  meaiis  of  their  .oWn  ajltirentices 
piii-suirig  their  studies  in  thfe  school ;  the 
apiorenlices  at  tiie  same  tiihe  obtaining  higher 
wages  than  were  ever  paid  to  artisans  of  the 
same  class  before.  Maiiy  of  these  young  men, 
as  they  acqiiire  experience  and  knowledge  of 
theiir  busiiiess,  are  exhibiting  much  talent,  as 
desiri;iiers,  iii  the  strict  sense  of  the  term.' 

lilr.  Annerslcy,  the  principal  of  this  school, 
has  lately  given  notice  that  the  suiit  of  110^. 
has  been  placed  in  iiis  liands  by  a  cahco- 
printer  of  Manchester,  foir  the  purpose  of 
being  diyided  into  prizes  for  the  best  designs 
suited  for  printing  on  cahco  or  delaine,  as 
follows;— 20;,  for  the  best  set  of  six  three- 
colour  patteriis  ;  lOZ.  for  the  second  ditto  ;  5/. 
for  the  thu-d  ditto ;  and  similar  prizes  for  the 
best,  second,  ahd  thu-d  best  four  and  five 
colom-  patteirhs,  wlilch  mak6  lip  the  sum  thus 

offered.  .i    r.  i 

The  piize  patterns  ai-e  sent  to  the  Great 
Exhibition,  where  about  14,000  square  feet 
of  counter  space  is  occupied  by  Manchester 
contributions.      ,  ^ 

MANDIOC.    The  names  of  Mandioc,  Cas- 
sava, and  Jalropha  Manifwt,  axe  given  to  an 
American  plant,  and  to  a  wholesome  food 
prepared  from  it.    Bread  is  made  from  a  kind 
of  meal  procured  from  the  toot  or  tuber  whieli 
is  somewhat  pai'ship  shaped.    The  tuber  is 
dug  up,  washed  clean,  peeled,  and  ground  or 
grated.   In  Brazil  where  mandioc  bread  is 
made  inore  largely  than  in  any  other  countiy, 
many   persons   are  employed  together  ih. 
peeling  the  tubers,  which  are  then  applied  to 
and  pressed  against  the  face  pf  a  wheel  made 
to  revolve  mth  great  irapidity;  and  in  this 
way  the  tubers  are  ground,  Uie  pulp  faUing 
into  a  trough  beneath.    The  pulp  is  Ihed 
placed  in  bags,  which  are  exposed  to  a  pressure^ 
sufficient  to  force  out  the  juice  which  is  of  att: 
unwholesome  chai-acter.   Tlie  pulp  is  tliett 
poured  out  upon  a  hot  iron  hearth,  Avhore  1 
becomes  baked  into    thin  cakes.  Thougli 
deemed  somewhat  hai-sh  flavoured  by  persons 
accustomed  to  com  bread,  these  mandioc  cake^ 
ai-e  higlily  relished  in  Brazil.    It  is  only  tbe 
IMcr  cassava  which  requires  to  have  the  luice 
expelled;  that  of  the  swed  cassava^  is  whole- 
some.   When  fermented  with  molasses,  tM 
iuice  yields  an  ardent  spirit.  „ 
•    Tapioca,  wliich  is  capable  oMiemg  made  inW 
exccUcnt  puddings,  and  into  hght  food  for 
invahds,  is  a  land  of  starch  prepared  from  tM 


1  fariiifi  of  cassava  tiibers.  k  cdnsideralDie 
I  quaiitii.y  of  tapioca  is  brouglit  aiiriually  from 
1  Brazil  to  Europe. 

MANDOLINE,  is  a,inu?icai  nstrunient  of 
i  iqe  liite  Miid,  but  siiialler,  liavibg  foiii"  etirings, 
iTirKicli  are  timed  in  the  saine  rnaaner  as  those 
( of  the  violin.  The  mandoHne  is  still  niet  mth 
coccasiohaltyiii  Italy,  Wit  has  fallen  iiiio  disiise 
iiii  iiiost  oiher  parts  of  Europe. 

This  metal  .was  jBist 
adj'scoVered  by  Scheele  tad  Gahn,  khout  1775. 
tits  hdtm-al  cordpounds  ai-e  very  numerous,  ahd 
£m'e  metal  is  easily  separated  from  them. 
iH&nganese  hcis  a  grayish  while  colour,  and 
itresembles  white  cast  iron  in  appearance ;  it  is 
hHard,  brittle,  and  has  a  fasciculated  ciystalhne 
sttriictufe ;  its  specific  gravity  is  7. '66  ;  it  is 
Smbdorous  and  tasteless,  but  whSh  breathed 

B'^on,  ehiits  a  smell  somewhat  resembling 
iat  of  hydrogen  gas.  By  exposure  to  the  air, 
''I'Tiangahese  readily  tarnishes  by  bxidisement, 
md  even  in  a  very  short  time  attracts  sufficient 
>xygen  to  lose  its  metalhc  lustre,  ,  and  falls  to 
.  reddish  birowri  powder ;  hence  the  necessity 
or  preserving  it  immersed  in  naptha.  Even 
t  common  temperatures  it  slowly  decomposes 
•ater ;  and  at  a  red  heat  the  decomposition  is 
apidly  effected,  and  in  both  cases  hydrogen 
as  is  evolved,  and  oxide  of  manganese 
jrmed. 

The  ores  of  manganese  are  ciaiefty  oxides, 
nd  are  very  numerous.  There  are  no  fewer 
lan  five  oxides  of  the  metals,  of  wiiich  the 
l  otoxide  gives  an  amethystine  colour  to  glass. 
rauganic  acid  has  not  hitherto  been  obtained 
I  a  separate  state  ;  tut  manganate  of  potash 

easily  prepared.  It  is  of  a  green  colour, 
id  has  long  been  known  by  the  name  of  mine- 
l  chameleon,  on  account  of  the  change  of 
'lour  which  the  solution  undergoes  during 
e  process.  Hypermanganic  acid  lias  a  fine 
d  colour,  and  is  rapidly  decomposed  by 
ganic  matter,  as  paper  or  linen.  It  bleaches 
loured  matter.  Manganese  combines  ^vith 
loride  and  -with  sulphur.  It  also  combines 
th  several  other  metals,  as  gold,  sUver, 
pper,  tin,  and  iron ;  with  the  last-mentioned, 
mbination  takes  place  readily,  and  the  iron 
rendered  harder,  whiter,  and  more  brittle  by 

and  it  is  stated  that  iron  which  contains 
inganesc  is  best  adapted  for  making  steel, 
small  quantity  of  iron  causes  manganese  to 
oy  the  magnet,  and  renders  it  less  oxidable. 
10  oxides  of  manganese,  and  especially  the 
loxide,  as  containing  most  oxygen,  are 
•gely  employed  in  the  preparation  of  chlorine, 
•  the  manufacture  of  bleaching  powder,  or 
loride  of  lime.  It  is  employed  in  glass- 
iking  to  correct  the  yeUow  colour  which 
ide  of  iron  is  apt  to  impait  to  the  glass ;  it 
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IS  tis'ed  also  iri  maldng  the  blacic  eiiainel  of 
potteiy.  Sulphiu-et  of  manganese  lias  also 
been  used  within  a  few  years  to  give  a  brown 
colour  in  cahco-piinting.  The  binoxide,  the 
sulphate,  and  the  hydrochlorate  bf  manganese, 
are  all  employed  in  medicine. 
MANGEL  WUEZEL.  [Beet.] 

MAI^GLE,.  [CAl^NijEEING.] 

MANGROVE.  .  ihe  Mangrove  trees .  ai'o 
found  on  tropical  sjiores,  where  they  form 
extensive   forests,  wood  of  the  Sed 

Mahgrove^is  lieavy,  of  a  deep  red,  and  takes  a 
fine  poUsh..  The  baxk  is  iised  in  dyeing  red, 
and  is  used  in  the  West  Indies ,  a^  a  fever 
medicine.  The  (jryni?!o?7H'za  species  of  Mangrove 
produces  yellow,  hard,  durable  wood ;  it  has  a 
sulphureous  smell  and  burns  with  av^vid  hght. 
It  is  chiefly  used  by  the  .natives  iov  fire-wood, 
and  for  maldng  posts  for  constructing  their 
houses.  The  pith  of  the  wood,  boiled  in  palm 
wine  oi:  with,  fish,  is  u^ed  as  food. 

MANiFOtD  WEltjSE.  [CopyiNG  Ma- 
chine.] 

MANtPULATION,  in  cteipistry,  embraces 
every  part  of  the  sutject  whicli  is  of  a  mecha- 
nical nature,  such  as  the  operations  of  weighing, 
measiuing,  the  apphcation  of  heat  and  elec- 
tricity, the  various  modes  of  effecting  solution, 
precipitation,  distillation,  and  sublimation,  and 
ih  fact  every  step  in  chemical  research  includes 
manipulation.  The  whole  subject  is  treated 
in  Faraday's  '  Cliemical  Manipulation.' 

MANNA,  is  the  concrete  juice  of  the  Orniis 
SuropcBa,  a  species  of  ash  which  is  a  native  of 
the  south  of  Eui-ope,  grooving  abundantly  in 
Sicily,  ApuHa,  &c.  The  juice  exudes  spon- 
taneously in  warm  dry  weather,  and  concretes 
upon  the  bark  of  the  tree  ;  the  finest  .in anna  is 
however  procured  by  making  longitudinal  in- 
cisions of  about  three  inches  long.  The  manna 
flows  at  first  in  the  form  of  a  thick  juice,  which 
gradually  concretes.  The  finest  Idnd  is  called 
Calabrian  or  Jlakc  manna;  it  is  in  pieces  of  a 
pale  yellowish  white  colour,  is  hght,  rather 
dry,  and  brittle,  and  it  bears  frequently  tlie 
impression  of  the  branch  on  which  it  con- 
cretes. It  has  a  shght  peculiar  odour,  and  a 
sweetish  taste,  mixed  with  a  slight  degree  of 
bitterness,  and  altogether  leaves  a  disagreeable 
impression.  Although  it  has  a  composidon 
not  unlilce  sugar  it  is  not  fermentable. 

Besides  the  genuine  manna  above  described, 
other  swecdsh  secretions  are  exuded  by  some 
other  plants  which  are  usually  considered  to 
be  kinds  of  manna.  These  appear  to  be  all 
produced  in  warm  and  dry  parts  of  the  world, 
and  are  the  produce  of  various  species  of 
plants.  Manna  belongs  to  the  same  series  of 
vegetable  bodies  as  sugar,  and  like  that  com- 
pound is  widely  distributed  in  the  vege- 
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It  is  a  mild  and  useful 
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table  kingdom, 
medicine. 

MANTUA.  The  territory  of  Mantua,  one 
of  the  provinces  of  Austrian  Italy,  is  noted 
for  its  fertility.  It  contains  numerous  fine 
meadows  well  adapted  for  the  grazing  of 
cattle,  and  irrigated  by  numerous  streams  and 
canals  ;  vines  and  mulbeny  trees  also  abound. 
Landed  property  is  very  valuable  in  this 
district,  which  labours  however  under  two  dis- 
advantages, namely,  the  danger  of  the  inun- 
dations of  the  Po,  to  prevent  which  the  dykes 
and  sluices  are  kept  in  constant  repair  at  a 
great  expense,  and  the  unwholesomeness  of 
the  air  in  summer.  Neither  in  the  province 
generally,  nor  within  the  city  of  Mantua,  are 
much  manufactures  or  commerce  carried  on  ; 
Mantua  depends  on  its  fine  Arts  rather  than 
on  its  productive  industry. 

MANUKE.    Every  substance  which  has 
been  used  to  improve  the  natural  soil,  or  to 
restore  to  it  the  fertility  which  is  dimmished 
by  the  crops  annually  carried  away,  has  been 
included  in  the  name  of  manure.    There  are 
some  substances  which  evidently  belong  to 
both  classes  of  manure.   Of  these  lime,  either 
in  its  caustic  state  of  quick  lime,  or  its  milder 
form  of  a  carbonate  or  chalk,  is  the  principal. 
Lime,  being  an  earth  less  porous  than  sand, 
and  more  so  than  clay,  has  an  improving 
effect  on  soils  in  which  either  sand  or  clay 
prevails ;  but  it  has  also  a  chemical  effect  as 
an  alkaline  earth. 
Perhaps  the  most  important  class  of  manures 
are  the  excrements  of  animals.   From  the 
most  ancient  times  of  which  there  are  any  re 
cords,  the  dunging  of  a  field  has  been  an  im 
portant  part  of  cultivation.  The  preparing  of 
the  dung  of  animals,  so  as  to  render  it  more 
efficacious,  is  a  later  improvement,  which 
however  has  not  yet  attained  the  perfection  of 
which  it  is  capable.    A  mixture  of  the  dung 
of  all  the  different  animals  kept  on  a  farm, 
with  all  the  straw  that  can  be  afforded,  will 
give  a  manure  of  an  average  sti-ength,  which 
may  be  used  upon  all  kinds  of  land.  The 
groat  use  of  liquid  manure  on  light  soils  is  to 
impregnate  them  with  soluble  matter,  which, 
being  diffused  through  thek  substance,  sup- 
plies nourishment  to  the  roots  of  plants, 
wherever  they  may  shoot  out.    It  may  be  ap- 
plied to  the  land  at  any  time  before  the  seed 
is  sown,  and  soon  after,  when  the  blade  springs 
up  or  the  seed  begins  to  form.    The  great 
effect  of  liquid  manure  has  set  farmers  on 
finding  some  artificial  substitute  for  it.  Such 
substitutes  are  obtained  by  mixing  all  kinds 
of  refuse  animal  matter  (such  as  the  refuse 
from  oil  mills  and  other  manufVictories)  with 
water,  and  inducing  putrefaction.   This  be- 


comes a  branch  of  trade  in  those  countries 
where  nothing  will  grow  without  manure. 
The  increase  of  manure  by  the  formation  of 
composts  is  well  known  in  many  parts  of 
Britain,  and  by  their  means  the  land  has  ia 
many  districts  been  rendered  much  more  pro- 
ductive. 

Bones  and  Guano  are  important  substances 
for  manuring.    The  various  substances  which 
are  generally  enumerated  as  occasionally  used 
for  manure,  are  chiefly  the  refuse  of  manu- 
factures, consistmg  of  earths,  salts,  and  organic 
substances.    Soapers'  waste  is  chiefly  lime 
with  a  small  portion  of  alkali.    The  scrapings 
of  leather,  horn,  bones,  and  the  refuse  of  the 
shambles,  the  hair  or  wool  of  animals,  and 
rags  made  of  these,  may  be  aU  classed  toge- 
ther.   They  must  be  distinguished  as  acting 
in  a  twofold  manner  :  they  absorb  and  retain 
moisture,  at  the  same  time  that  they  afford 
nourishment  by  their  gradual  decomposition. 
One  substance  has  been  highly  extolled  as  a 
manm-e.    This  is  called  urate,  being  a  com- 
pound of  urine  and  plaster  of  Paris.   It  is 
formed  by  mixing  sand  and  burnt  gypsum 
with  urine,  and  forming  a  hard  compound, 
which  is  afterwards  reduced  to  powder.  The 
ashes  of  vegetable  substances  which  have 
been  burnt  in  the  open  an-  contain  a  great 
portion  of  potash,  with  some  fine  earths.  The 
refuse  ashes  from  bleachers'  and  soap-boilers' 
premises  have  still  some  portion  of  alkali  in 
them,  and  as  they  contain  lime  and  other, 
earths  in  a  very  divided  state,  their  effect  on 
the  soil  is  very  perceptible. 

Mr.  Blachfield  took  out  a  patent  in  1849, 
for  an  artificial  manure,  composed  of  the  fol-., 
lowing  substances  :— 1100  cwt.  of  river  sand 
saturated  with  sulphuric  acid,  400  c^vt.  of 
superphosphate  of  lime,  300  cwt.  of  sulphate 
of  ammonia,  100  c\vt.  of  sulphate  of  soda, 
100  cwt.  of  sulphate  of  potash. 

MAP -MAKING.  The  mechanical  execu- 
tion of  a  map  is  simply  an  example  of  engrav- 
ing on  steel,  copper,  stone,  wood,  or  zinc; 
but  there  are  a  few  expressions  relating  to  the  j 
projection  or  planning  of  a  map  which  it  iS 
useful  to  Imow. 

The  methods  adopted  in  the  construction 
of  maps  are  as  various  as  the  taste  and  judg- 
ment of  the  geographers  themselves,  but  they 
may  all  be  referred  to  two  principles,  niz- 
Projection  and  Development.  By  P'  ojeciion  iS 
is  meant  the  representation  of  the  surface  ot 
a  sphere  on  a  plane,  according  to  the  laws  ot 
perspective.  By  Development  is  to  be  under- 
stood the  imfolding  or  spreading  out  ot  tDO 
spherical  surface  on  a  plane.  This  howev^ 
first  supposes  the  sphere  to  be  converted  into 
a  cone  or  a  cylinder— these  being  the  foraw 
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portions  of  which  most  resemble  portions  of  a 
;phere,  and  which,  at  the  same  time,  are  sus- 
ceptible of  the  required  development. 

The  Gnomonic  or  Central  Projection  sup- 
loses  the  eye  to  be  placed  in  the  centre  of 
lie  sphere,  and  that  the  various  objects  to  be 
elineated  are  transferred  from  a  sphere  to  a 
lane,  which  is  a  tangent  to  its  surface.  The 
laps  of  the  Stars,  prepared  by  the  Society 
'1-  the  Diffusion  of  Useful  Knowledge,  ai-e  on 
lis  projection.     In  the  Orthographic  Projec- 
on,  the  eye  is  supposed  to  be  at  an  infinite 
stance,  so  that  the  visual  rays  leave  the 
)here  in  parallel  lines ;  the  representation 
ill  decrease  in  acciiracy  with  the  increase  of 
stance  from  the  centre;  the  parts  neai-  the 
i  cumference  being  much  foreshortened  and 
-itorted.     In  the  Stereographic  Projection, 
'  eye  is  supposed  to  be  placed  at  the  surface 
the  sphere,  and  to  view  the  concave  of  the 
posite  hemisphere  through  the  plane  of 
at  circle,  in  the  pole  of  which  the  eye  is 
iced.    It  is  especially  calculated  for  maps 
the  world,  as  usually  made  in  two  hemis- 
eres,  from  the  circumstance  of  the  repre- 
itation  being  less  distorted,  and  also  on 
;ount  of  the  meridians  and  parallels  inter- 
ting  each  other  at  right  angles,  as  they  do 
the  globe.    In  the  Globular  Projection,  the 
!  is  supposed  to  be  placed  at  a  distance 
m  the  sphere  equal  to  the  sine  of  45°;  that 
if  the  diameter  of  tlie  sphere  be  equal  to 
1,  the  distance  of  the  eye  from  the  nearest 
nt  of  the  circumference  would  be  70,^. 
ne  modification  was  subsequently  deemed 
irable,  in  order  that  the  meridians  might 
irsect  the  equator  at  equal  distances.  This 
dition  is  nearly  fulfilled  when  the  distance 
the  eye  is  59i,  the  diameter  being  200. 
s  projection  is  also  much  used  in  maps  of 

world.     In  the  Conical  Projection,  the 

re  is  supposed  to  be  circumscribed  by  a 
!,  which  touches  the  sphere  at  the  circle 
nded  to  represent  the  middle  parallel  of 
map  ;  the  points  on  the  sphere  being 
ected  on  the  cone,  the  latter  is  then  con- 
ed to  be  unrolled  or  developed  on  a  plane 
ace.^  In  the  Cylindrical  Projection,  the 
^re  is^  supposed  to  be  circumscribed  by  a 
ider  instead  of  a  cone.    The  peculiarity 
lis  method  is,  that  the  meridians,  as  well 
le  latitude  circles,  are  projected  in  parallel 
ght  lines.    In  Mercator's  Projection,  so 
ly  used  by  mariners,  the  degrees  of  lati- 

on  the  chart  are  made  to  increase  to- 
Is  the  poles,  in  the  same  ratio  as  they 
ease  on  the  globe ;  by  which  means  the 
se  which  a  ship  steers  by  the  mariner's 
pass  becomes  on  the  chart  a  straighthno; 
various  regions  of  the  map,  however  dis- 


torted, preserve  their  true  relative  bearing, 
and  the  distances  between  them  can  be  accu- 
rately measured. 

MAPLE.  The  useful  purposes  to  which 
the  Maple-tree  is  applied  are  noticed  under 

ACEE. 

MARBLE.  A  limestone  which  will  admit 
of  being  worked  equally  in  all  directions,  and 
is  capable  of  taldng  a  good  poHsh,  deserves 
the  title  of  mai-ble;  when  it  is  granular  and 
of  a  white  colour,  it  may  be  useful  m  sta- 
tuary. 

The  varieties  of  marble  are  exceedingly 
numerous.  Takmg  them  in  respect  to  colour,  we 
find  the  following  among  others  : — Black  Mar- 
bles.  Most  of  these  contain  bitumen,  and  are 
foetid  when  bruised.  They  include  the  Namm- 
marble,  the  marble  of  Ashford  in  Derbyshire, 
Dent  in  Yorkshu-e,  near  Cricldiowell,  Tenby, 
Kilkenny,  &c. ;  the  marble  anciently  called 
Marmor  Luculleum,  and  now  Nero  Antico. 
White  Marbles  comprise  the  marble  of  Pares  ; 
the  Carrara  marble,  of  fijier  grain,  much  used 
in  modem  sculpture ;  the  Skye  marble,  that 
of  Inverary,  Assynt,  Blair-Athol,  &c.  Ash 
and  Gray  Marbles  include  a  beautiful  marble, 
of  compact  oolitic  texture,  at  Orleton,  near 
the  Glee  Hills  in  Shropshire.     Brown  and 
Bed  Marbles  comprise  the  Eosso  Antico ;  a 
marble  on  the  estate  of  the  Duke  of  Devon- 
shire, near  Buxton.     The  mottled  brown 
marble  of  Betham  Fell,  near  Milnthorp,  is  of 
good  quality.    Among  Yellow  Marbles  are  the 
Giallo  Antico ;  Siena  marble.    That  used  in 
ancient  Eome  is  said  to  have  been  from  Numi- 
dia.    Blue  Marbles.  Of  these  there  is  one  ex- 
ample near  St.  Pons  in  Languedoc.  Green 
Marbles  present  as  an  example  the  Marmor 
Lacedffimonicum  of  Phny,  dug  near  Verona. 
Black  Marbles  variegated  with  other  colours  ; 
White  Marbles  variegated  with  other  coloiu-s  ; 
Ash  and  Gray  Marbles  variegated  with  other 
colours ;  and  similar  variegated  varieties  of 
Brown,  Bed,  Yellow  and  Green  Marbles,  are 
abundant.  The  British  Islands  contain  nume- 
rous examples  of  marbles  containing  shells 
and  corals.    Some  of  the  Plymouth,  Ashbur- 
ton,  and  other  Devonian  limestones  are  ex- 
tremely beautiful,  from  the  abundance  of  fine 
corals  exquisitely  preserved  in  them;  the 
crinoidal  marbles  of  Flintshire,  Derbyshire, 
and  Garsdale  in  Yorkshire,  are  elegant  ex- 
amples of  the  carboniferous  limestone;  the 
shell  marbles  of  Buckingham,  Whichwood 
Forest,  Stamford,  Yeovil,  may  be  noticed,  from 
the  oohtic  rocks.    That  of  Petwortli  and  Pur- 
beck,  from  the  Wealden  strata,  has  been  ex- 
tensively used  by  the  ai-chitects  of  the  middle 
ages. 

The  mechanical  worldng  of  Marble  does  not 
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differ  much  from  that  of  stone.  [ScuLPTunE  ; 
Stonk  Masonry.]  Beautiful  Kpecimeus  of 
English  and  Irish  marble  have  been  sent  to 
the  great  Exliibition. 

MAEBLING-.  There  are  many  processes 
in  the  Ai-ts  by  which  an  attempt  is  made  to 
imitate  the  v^ins  and  mai-kings  of  marble. 
Marble  itself  may  be  stained  or  dyed  of  any 
reqliirod  colour.  .  Litmus  or  indigo  for  blue ; 
logwood  for  broTO ;  alkanet  root  for  crimson  ; 
alkanet  and  wax  for  flesh  colour ;  sal  ammo- 
niac, verdigris,  and  white  vitriol,  for  gold 
coloul-;  Sap  green  or  verdigris  for  green; 
dragon's  blood  or  cochmeal  for  red  ;  gamboge, 
tdi^meric,  or  Saffron  for  yellow — these  are  the 
cblotlriug  matters  employed,  used  ivhen  hot. 

The  marbimg  of  books  or  papers  is  effected 
by  applying  to  them  a  coloured  preparation  of 
the  required  tint.  The  pigments  employed 
are  Prdssian  blue,  indigo,  rose  pink,  or  any 
of  the  well  known  colours,  chiefly  mineral. 
These  are  ground  up  with  a  little  ox-gall  and 
small  beer  tb  a  proper  consistence.  Linseed 
atld  water  ate  boiled  in  a  copper  pan  to  a 
iQdbilaginous  consistence,  and  are  poured  into 
a  trough  to  cool.  Tlie  colours  are  then  suc- 
cessively sprinkled  on  the  surface  of  the  muci- 
lage in  the  trough  Avith  a  brush,  and  dre  yfa^ei 
or'drawn  about  with  a  quill  or  stick,  according 
to  taste.  When  the  design  is  thus  formed, 
the  book;  tied  tightly  together  betwebii  cutting 
boards  of  the  same  size,  is  lightly  pressed  mth 
its  edge  on  the  surface  of  the  liquid  pattern, 
and  then  withdrdwn  and  dried.  It  wiU  be 
found  to  havi3  taken  lip  a  thin  layer  of  colour. 
This  illustrates  one  only  among-  many  ways  of 
Garbling  paper.  Ordinaiy  book  edgeS  are 
simply  spribkled  with  cbloiurs,  from  a  brush 
dipped  into  it. 

The  marbling  of  Ivood  Is  simply  an  attempt 
to  imitate  the  tifits  ttrid  markings  csf  marble 
by  ordihdry  painters'  colours. 

MARGAEIO  ACID,  is  pretiared  from  soap 
made*ith  dlive-oil  and  potasli.  It  crystallises 
in  pearly  needlfes ;  it  is  insoluble  in  water.  It 
has  an  acid  reftction  ;  and  its  salts,  except 
those  of  the  alktilis,  are  very  sparingly  soluble 
in  water.  Its  saline  compounds  are  termed 
mdrgaratck.  The  Matpmla  of  Potash  presents 
the 'varied  formS  of  briUiant  scales,  a  solution, 
and  a  jelly,  hccording  to  its  mode  bf  prepara- 
tion. A  slibstance  netttly  allied  to  this  acid, 
arid  calif  d  Mnrgnrin,  is  ft  pecuhar  fatty  matter 
coritaincd  in  vegetable  oils,  and  ftlso  in  animal 
fats,  as  mutton  suet  and  hog's  lard.  This  sub 
stance  is  very  soluble  in  cold  rether,  wliich 
distinguishes  it  ft-om  steitrirt.  Mnrtjnrqn  is  a 
soUd  white  fatty  matter  whicli  crystallises  in 
pearly  scales,  and  is  obtained  by  distilling 
raorgai-ic  acid  with  excess  of  Ume.-Tho  whole 
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of  these  substances  obtain  tlieu:  characleristid 
designation  from  the  Greek  name  for  a 
pearl. 

MAEJOEAM,  is  an  ai-omatic  potherb  used 
in  cookery,  especially  among  the  Erehcli.  It 
is  a  native  of  Barbary  and  the  Himalaya  moun- 
tains. In  gai-dens  it  is  Utile  better  than  aii 
annual. 

MAEKET  GAEDENS.  The  market  gar- 
dens near  London^  which  chiefly  supply 
Covent  Garden  market,  have  a  soil  which  is  a 
moist  alluvial  loom  deposited  from  repeated 
overflowings  of  the  Thames,  which  are  now 
prevented  by  banks  or  dykes.  The  gardener's 
year  properly  begms  in  autumn,  when  the 
land  is  dug,  or  rather  trenched,  and  well 
manm-ed.  Various  vegetables  which  will  be 
required  in  winter  are  now  sown,  and  espe- 
cially those  which  are  to  produce  plants  tp  be 
set  out  m  spring ;  spinach,  onions,  radishes, 
and  winter  salads  are  sown,  and,  when  the 
weather  is  severe,  are  protected  by  a  sUght 
covering  of  straw  or  mats.  In  February,  the 
cauliflowers  which  have  been  raised  in  fi-ames 
or  under  hand  glasses  are  planted  out.  The 
cabbage  plants  are  pricked  out.  The  radishes, 
onions,  and  salads  go  to  mai-ket  as  soon  as 
they  are  of  sufficient  size,  and  sugar-loaf  cab- 
bages succeed  them.  As  the  cauliflowers  are 
taken  off,  they  are  succeeded  by  endive  and 
celery,  and  the  same  is  the  case  with  the  cab- 
bages. Thus  there  is  a  constant  succession  of 
vegetables,  without  one  moment's  respite  to 
the  ground. 

The  principle  on  which  the  gardens  are 
cultivated  is  that  of  forcing  vegetation  by 
means  of  an  abundant  supply  of  dung,  con- 
stant tillage,  and  occasional  watering.  The 
whole  sm-face  is  converted  mto  a  species  of 
hotbed  ;  and  crop  succeeds  crop  Avith  a  rapi- 
dity which  is  truly  astonishing.  Tliose  vege- 
tables which  arrive  at  a  marketable  state  in 
the  least  time  arc  always  the  most  profitable, 
and  those  also  for  which  tliere  is  a  constant 
demand  at  all  times  of  the  year.  With  an 
abundant  supply  of  manure,,  the  market-gftr- 
dencrs  have  no  fear  of  e.xhausting  the  soil; 
and  dissimilar  vegetables  may  grow  together 
on  the  same  ground.  Easpbemes,  goose- 
berries, and  currants  are  planted  in  the  rows 
between  fruit  trees ;  which  rows  being  tiiu-ty 
or  forty  feet  apart,  leave  ample  room  for  vege- 
tables. The  market  gardeners  near  Londo^ 
do  not  raise  many  peas  or  beans,  except  sucl 
as  are  forced  and  require  glass  frames  to  pro 
toct  them.  The  chief  supply  of  peas  ii 
the  season  comes  from  a  greater  distance 
and  is  the  produce  of  whole  fields  sown  fo 
that  purpose  by  the  farmers  within  a  modora 
distance  of  London.   An  acre  of  the  riches 
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gai-den  ground  near  London  is  said  to  yield 
produce  valued  at  320/.  in  a  year. 

An  abundant  supply  of  manure  is  indis- 
pensable in  a  market  garden,  and  this  can 
generally  be  obtained  in  lai-ge  to'\vns  at  a  tri- 
fling expense.  The  neighboui-hood  of  a  town 
is  therefore  a  necessary  cu-cumstance  towards 
the  production  of  the  crop,  as  well  as  its  sale. 
The  profits  of  a  garden  near  London,  of  the 
extent  of  ten  or  twelve  acres,  are  as  great  as 
that  of  a  farm  of  ten  times  the  extent  culti- 
vated in  the  best  manner,  without  the  help  of 
purchased  manm-e. 

The  Morning  Chronicle  has  lately  giyeii 
some  interesting  statistical  details  respecting 
the  supply  of  London  from  the  marlvet  gar- 
dens. The  Gn-een  Markets  are  the  Covent  Gar- 
den, the  Borough,  Spitalfields,  Farringdon, 
Portman  and  Hungerford  Markets.  Of  these 
Covent  Gai-den  is  not  only  the  largest,  but  is 
said  to  be  the  largest  in  the  world.  It  is 
divided  into  six  sections,  for  fruit  stands, 
flower  stands,  potato,  stands,  casual  cart 
stands,  yearly  cart  stands,  and  yearly  pitching 
stands,  all  of  which  pay  a  rental  according  to 
the  Ivind  of  commodity  sold,  and  the  con- 
veniences requked  for  tl^e  sale.  The  follow- 
ing is  given  as  one  recent  year's  amoimt  of 
sales  at  Covent  Garden  market,  all  of  home- 
grown prodi^ce : — 

Apples  360,000  bushels. 

Pears.......... 230,000  „ 

Chen-ies   90,000  „ 

Kums    93,000  „ 

Gooseben-ies   140,000  „ 

Cun-ants    90,000  sieves. 

Strawberries  638,000  pottles. 

Raspbenies    30.000  sieves. 

^ill^erts  ;   ],00Q  tons. 

"Walnuts   25,000  bushels. 

Cabbages    10,000  loads. 

Tiimips   10,000  „ 

CaiTots   5,000  „ 

Onions   500,000  bushels. 

Brocoli,  Cauliflowers  . .    1,000  loads. 

I'eas   270,000  bushels. 

Eeans   100,000  „ 

  18  million  heads. 

Asparagus   00  „ 

Ei^'live  150,000  scores. 

French  Beans  U0,000  bushels. 

^0\.3.iOQS   gg^OQO  tons. 

Watercresses   28,000  cwt. 

All  the  other  vegetable  markets  of  London 
united,  present  but  a  small  aggregate,  com- 
pared  with  this  of  Covent  Garden. 

MARL  is  an  eartliy  substance  found  at 
various  depths  under  the  soil,  and  extensively 
toed  for  the  improvement  of  land.  It  con- 
sists of  calcareous  and  argillaceous  earth  in 


various  proportions,  and  as  the  former  or  the 
latter  prevails,  so  it  is  beneficially  employed 
on  clays  or  sands.  There  are  several  distinct 
sorts  of  marl — claxj  marl,  shell  marl,  slate  marl, 
and  stone  ma,rl.  The  effect  of  marl  is  the 
same  as  that  of  clay  and  chalk  upon  sandy 
soils ;  on  heavy  soils  its  effect  is  proportioned 
to  the  quantity  of  calcareous  earth  \v^hich  it 
contains.  The  peculiar  advantage  of  marl  is 
its  readily  crumbling  to  powder  by  the  effect 
of  air  and  moisture.  An  excellent  use  of  marl 
is  in  forming  composts  with  dung  and  peat 
ea-rth.  It  is  laid  in  layers  with  the  dung  and 
peat,  and  if  the  heap  is  weU  soaked  TOth  urine 
or  the  washings  of  stable-yards,  it  will  in  a 
short  time  become  ^  it^p.st  v£il^al)le  manure 
for  all  kinds  of  soils. 

MARMALADE.  Marmalade  is  properly  a 
conserve  made  of  quinces  and  sugar,  and  is 
named  from  the  Portuguese  name  for  a  quince. 
Marmalades  are,  however,  npw  mad^  of 
orange,  citrons,  apricot,  hips,  apples,  pears, 
plums,  and  other  fruits.  It  is  by  using  the 
cheaper  varieties  of  these  fruits,  that  Marma- 
lade is  now  sold  at  suph  a  low  price.  Ma),'m^- 
lade  is  made  either  by  pounding  the  pvilp,p(^ 
fruit  in  a  mortar  with  white  sugar ;  or  by  mix^- 
ing  them  together  by  heat,  passing  theia 
through  a  hair  sieve  while  hot,  and  then  putting 
them  into  pots  or  glasses.  The  fruit  pulps 
ai-e  obtained  by  rubbing  the  fruit  through  a 
fine  hair  sieve  either  at  once,  or  after  it  h^s 
been  softened  by  boiling. 

MARNE.  There  are  two  French  depart- 
ments thus  named,  which  present  a  fair 
amount  of  productive  and  commerciajl  indus- 
try. 

In  Marne  the,  vine  for  the  production  of 
the  famous  Champagne  wines  is  the  chief  ob- 
ject of  the  landholder's  care  all  through  the 
department,  more  especially  in  the  arondisse- 
ment  of  Reims  and  Epernay,  wherein  the 
white  wines  of  Sillery,  Ai,  Mareuil,  Pierry, 
fepernay,  and  Dizy ;  and  the  puik  wines  of 
Verzenay,  Verzy,  Bouzy,  Taissy,  Cmnitees, 
Ai,  Hautvilliers,  Miu-euil,  Dizy,  and  Pierry, 
all  of  the  fii-st  class.  The  Champagne  vinta,gQ 
is  noticed  imder  Wine  MANurAOTonE.  The 
quantity  of  wne  of  all  kinds  made  in  the  de- 
partment annually  amounts  to  15  or  16  mil- 
lion gallons.  In  this  department,  challc,  flint, 
millstone  of  the  best  quahty,  building-stone, 
potters'  and  brick  clay,  and  turf,  are  the  chief 
mineral  productiojas.  The  chief  manufactures 
are  woollen  stuffs  of  all  kinds,  and  cotton 
hosiery,  which  centre  chiefly  at  Reims.  Thera 
are  also  several  tan-yards,  dye-houses,  paper 
mills,  glassworks,  potteries,  rope  walks,  oil 
mills,  soaperies,  and  establishments  for  the 
making  of  Spanish  white.    Tlie  most  impor- 
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phorus,  aiid  saltpetre.  What  ai-e  called  cldo- 
rate  matches  wee  dipped  into  a  mixture  of 
chlorate  of  potash,' fl^qwers  of  sulphur,  pow- 
dered lump  sugar,  gi^m  arable,  and  vermilion ; 
these  matches  wpe  originally  lighted  by  dip- 
ping their  ends  into  sulphuric  acid;  and  it  was 
in  endeavouring  to  avoid  the  necessity  of  using 
this  dangerous  £|cid  that  the  manufactm-ers 
hit  upon  the  composition  requisite  for  lucifers, 
which  in  turn  gave  way  to  the  equally  ef&cient 
and  less  noisy  congrcves.  the  lucifers  here 
spoken  of  were  dipped  into  a  mixture  of  siil- 
phuret  of  antimony  and  chlorate  of  pf)tasl:(, 
made  into  a  paste  with  a  solution  of  guni. 

'  The  dipping,  drying,  packing  in  boxes,  past- 
ing, &c.,  are  of  course  very  simple  operations; 
but  they  are  far  from  being  safe,  for  iamong 
the  fires  of  London  during  the  last  few  years, 
a  considerable  number  have  occurred  at  the 
premises  of  lucifer  nfiatch  makers. 

MATERIALS,  STRENaTH  OE.  The 
strength  of  any  material  object,'  ^s  a  rod,  bar, 
beam,  chain,  or  rope,  is  that  power  by  which 
the  substance  resists  an  effort  to  destroy  the 
cohesion  of  its  parts.  If  a  rod  or  bar  ])e  sus- 
pended vertically,  and  a  weight  fixe^  to  the 
lower  encl,  that  weight  would  tear  asunder  the 
bar,  fibre  from  fibre,  or  particle  from  particle, 
if  increased  beyond  a  certain  limit.  Supposing 
the  bar  to  be  one  inch  square,  the  following 
weights  would  suffice  to  tear  it  asunder,  ac- 
cording to  the  material  of  which  it  is  made  :— 

EngHsh  oak        '.       8,000  to  12,000  lbs. 

Fii-     .....     11,000  to  13,488  lbs. 

Beech     ....  11,500 

Mahogany  .    .    .  8,00,0 

Teak  15,000 

Cast-steel    .    .    .  134,256 

Iron-wire    .    .    .  93,964 

Swedish  bar-ii'on  .  72,064 

Cast-iron    .    .    .     18,656  to  19,488  lbs. 

Wrought-copper  .  33,792 

Platinum-viire  .    .  52,987 

Silver      do.  .   .  38,257 

Gold        do.       .  30,888 

Zinc        do.       .  22,551 

Tin         do.      .  7,129 

Lead        do.       .  3,146 
Rope,  Ime,  and  cables  range  from  5000  to 
12,000,  according  to  the  material  and  the 
mode  of  twisting. 

According  to  the  experiments  of  Mr.  Bar- 
low it  appears  that  a  bar  of  malleable  iron  is 
extended  one  ten-thousandth  part  of  its  length 
by  a  direct  strain  equal  to  one  ton  for  each 
square  inch  in  the  ai-ea  of  the  transverse  sec- 
tion :  when  stretched  with  ten  tons  per  inch 
its  elasticity  was  injured,  or  the  bt^r  did  not 
return  to  its  original  state. 

In  relation  to  the  power  of  bearing  a  crushing 


pressure,  various  materials  have  been  found 
to  take  rank  as  follows  : — Iron,  granite,  lime- 
stone, oak,  Portland  stone,  white  deal,  elm, 
red  brick,  apd  chalk. 

Since  the  strengths  of  beams  attached  at 
one  end  or  supported  on  props,  the  other 
dimensions  being  the  same,  '  vary  as  the 
squares  of  the  vertical  depths,  it  follows  that 
the  most  advantageous  position,  when  the 
areas  of  the  transverse  sections  are  equal,  is 
that  in  which  the  broadest  surface  is  in  a  ver- 
tical position.  In  this  manner  girders  and 
joists  in  edifices  are  invariably  placed. 

When  a  bearn  or  bar  is  attached  at  que  end 
to  a  wall,  or  when  it  turns  upon  its  :iniddle 
point  lilie  the  great  lever  of  a  steam-engine, 
if  it  be  required  that  the  beam  should  be 
equally  strong  in  its  whole  length,  it  should 
be  made  to  taper  towards  its  extremities.  If 
a  weight  be  apphed  at  any  pomt  in  the  length 
of  a  beam  whicbi  is  supported  on  two  props, 
the  sti-aui  produced  by  it  will  be  the  gr'eat^ist 
when  it  is  placed  in  the  middle. 

Such  machines  as  capstans  and  windlasses, 
also  axles  which  revolve  with  their  wheels, 
are,  when  in  action,  subject  to  be  twisted,  sq 
that  their  fibres  tend  to  become  curved  in  ob- 
lique directions  :  the  strain  thus  produced  i^ 
called  that  of  torsion,  and  the  strength  of  a 
solid  cylinder  to  resist  'this  kind  of  strain  is 
found  to  be  proportioiial  to  the  cube  of  the 
diameter.  Since  the  strain  of  torsion  depends 
on  the  diameter  of  the  cylinder,  it  is  evident 
that  a  hollow  cylinder  must  be  stronger  th^ 
a  solid  one  containing  the  ?ame  aifiount  of 
material. 

We  may  remark  that  in  testing  the  stability 
of  the  Palace  of  In'dustiy' m  Hyde  Park,  a 
number  of  ingenious  contrivances  have  been 
employed,  to  determine  the  strength  of  the 
materials  to  render  the  service  requu-ed  of 
them ;  especially  in  respect  to  the  columns 
and  gkders. 

MATRASS,  is  a  glass  chemical  vessel,  em- 
ployed for  the  purpose  of  digestuig,  boihng, 
and  distillation. 

MAURITIUS.  This  British  colony,  for- 
meriy  called  the  Isle  of  France,  was  once 
covered  mth  woods,  and  even  now  a  conside- 
rable part  of  the  native  forest  is  aUowed  to 
remain  for  ornament  round  the  plantations. 
Many  tropical  and  a  few  Em-opean  plants  are 
cultivated.  The  culture  of  the  sugar-cane  has 
spread  rapidly  smce  the  Enghsh  obtained  pos- 
session of  the  island.  The  q^^^^tity  of  sugar 
it  supphed  to  England,  in  1828,  was  40,320,000 
lbs.;  in  1847,  133,679,952  lbs.;  but  m  1848 
the  entire  crop  of  the  island  jielded  onjy 
99,234,352  lbs.  This  diminution  is  no  doub| 
in  some  measure,  if  not  entirely,  owing  to  tne 
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fact  thjit  a  fatal  disease  has  ]ately  made  its 
appeai-auce  amojig  the  cane  plants'  of  the  is- 
land ;  and  to  such  an  extent  that,  in  1848, 
lO.OQQ  plants  of  a  ditferent  species,  of  cane 
were  introduced  from  Ceylor^,  hut  it  is  said 
with  little  success,  as  the  insect  (a  species  of 
coccus)  which  preyed  upon  the  old  plants 
seeks  its  food  on  all  'plants  'of  t]ie  same  genus 
as  the  sugai'-cane.  In  consequence  of  this 
disaster,  and  perhaps  also  of  the  effect  of  the 
act  of  1846  on  'the  yugar  trade  of  the  islaiid, 
miich  attention  i§  now  given  to  extend  the 
cultivation  of  the  mulberry  for  the  prodiiction 
of  silk,  which  cultivation  had  been  previously 
intvoduced  -with  great  success  in  those  parts 
of  the  island  that  were  least  adapted  for  the 
growth  of  the  sugar  cane.  Coffee  and  pepper 
are  also  cTiltivated  to  sonie  extent.  The  trade 
of  the  island  is  carried  on  not  only  with  Eng- 
land, but  with  the  countries  around  the  Indian 
Qcean.  There  is  packet  commurucation 
monthly  between  Mami tins  and  Ceylon. 

In  the  three  months  ending  Oct.  10, 1850, 
the  imports  into  Mauritius  'in  British  vessels 
amoi;nted  in  value  to  ^p6,951/.,  and  in  Foreign 
vessels  to  22,301^. ;  being  lai-ger  amounts  than 
in  the  cpn'esponding  period  of  1848  and  1849. 
The  exports  in  ^he  same  three  months  were 
121,287Z. :  being  somewhE^t  smaller  than  in 
the  corresponding  three  months  of  1848  and 
1849.  The  yield  of  sugar  in  ]\faimtius  in 
1850  has  been  estimated  at  about  55,(l00  tons, 
or  120  million  pounds. 

M4.Y0.  The  geological  structiure  of  Mayo 
resembles,  in  its  general  features,  that  of 
Galway,  exhibiting  an  arrapgement  of  primary 
and  secondary  rockg  sldrting  a  limestoi^e 
basin.  As  usual,  the  cultivated  district  and 
the  fiel4  of  limestone  are  co-extensive.  Indi- 
cations of  coal  are  said  to  have  been  observed 
in  Slieve  Camon,  and  deposits  of  manganese 
occur  near  Westport,  but  at  present  there  are 
no  mining  operations  carried  on  in  this  county 
beyond  the  quan-ying  of  slates.  Marble  sus  - 
ceptible of  a  good  polish  has  been  quarried  in 
several  parts  of  the  barony  of  MmTisk. 
Generally  spealdng,  cultivation  occurs  only  in 
detached  patches.  In  1847  out  of  the 
1,303,882  acres  which  Mayo  contains,  there 
were  only  122,567  under  crops.  The  coast 
fishery,  which  might  be  rendered  very  pro- 
ductive, gives  employment  to  about  4,000  fish- 
ei-men.  Turbot,  sole,  cod,  Hng,  hake,  had- 
dock, plaice,  oysters,  lobsters,  and  herrings, 
are  caught. 

The  manufacture  of  linens  is  carried  on  to 
a  considerable  extent  by  the  country  people  : 
tlie  cloth  is  generally  sold  in  the  rough  state 
by  the  small  manufacturers,  and  bleached  in 
Other  counties.   There  ia  also  throughout  the 
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county  the  r^sijal  home  maniifactm-e  of  friezes 
and  coarse  woollens. 

The  '  Castlebar  Telegraph,'  in  a  recent  arti- 
cle concerning  the  products  ivhich  will  be  for- 
ward'ecl  to  the  Exhibition  from  Mayp,  state? 
that  'It  is  an  undoubted  fact  that  no  equal 
extent  of  coiintiy  in  Ireland  —  ay,  in  Great 
Britain— can  excel  Mayo  in  her  minerals  of 
copper,  leaA',  tin,  iron,  metal,  mai-ble,  coe^l. 
We  have  also  seen  silver  and  gold  extracted 
by' a  chemical  process,  by  Dr.  Atkinson  of  this 
town,  upon  whose  authority  we  state  that  the 
pountry  around  us,  for  miles,  abounds 
minerals  sufficient  to  enrich  thousands'  of  our 
population  if  they  but  possessed  the  knowledge 
of  acquu-ing  it.  Kecently,  we  are  infonned,  a 
rich  coal  mine  was  discovered  on  the  estate  of 
Lord  Kilmauie,  in  the  neighbourl|ood  of 
Castlebar.! 

MEADOWS  are  properly  low  grounds  on 
the  banlcs  of  rivers,  which,  being  kept  moist 
ty  their  sit.uation,  and  also  occasionally 
flooded  by  the  rise  of  the  waters,  arc  hes'^ 
adapted  for  the  grpvrth  of  grass,  and  are 
generally  mown  for  hay.  Some  meadows  oi 
great  extent,  belonging  to  a  community  or 
district^  m  which  every  inhabitant  has  a  righj[; 
to  send  his  cattle  to  graze,  under  certain  regij- 
iations,  we  iie'ver  mown.  The  herbage  of  low 
wet  meadows  is  generally  coarser  and  lens 
nutritious  than  that  of  those  which  lie  higher ; 
hence  upland  hay,  as  it  is  called,  is  preferred 
for  the  better  sort  of  cattle.'  Upland  me£^do-^§ 
ai-e  very  valualDle  wherever  there  is  a  deiaaiid" 
fior  good  hay.  Of  late  years  the  practice  of 
soiling  has  been  extensively  adopted ;  that  i§, 
all  the  grass  is  mown  and  carried  every  day.  itf 
a  green  state,  to  cows  or  horses  tied  np  in  a 
stable.  When  ^  natural  meadow  has  been! 
neglected,  and  the  grass  is  of  an  inferior 
quahty,  and  mixeid  with  rank  weeds  and  moss, 
it  requires  much  care  to  restore  i^t  to  its  origi- 
nal fertility. 

MEATH.  This  county  has  yeij  few 
mountain  wastes,  and  the  proportion  of  the 
bog  is  small.  The  land  is  flat  rich  pasture- 
land.  The  soil  is  for  the  most  part  a  loam  of 
the  richest  character,  and  in  many  j)laces  of 
such  depth  that  the  turning  up  of  a  fresh 
portion  of  the  soil  by  ploughing  deeper  than 
usual  is  considered  as  an  efficient  substitute 
for  manuring.  The  fai'ms  are  on  the  average 
larger  than  in  most  other  parts  of  Ireland  j 
the  grazing  famis  average  about  l5Q  acres  j 
and  tillage  farms  20  to  50.  The  mode  6| 
farming,  though  very  slovenly  and  defeptiye, 
bears  some  resemblance  to  that  of  Englan(J. 
The  whole  quantity  of  land  devoted  to  green 
crops  is  small,  in  consequence  of  the  ab,und'- 
ance  of  the  patural  pastures,  which  arc  of 
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tant  ai-ticle  of  commerce  is  Champagne  wine, 
the  great  marts  for  which  are  Reims  and 
Epernay.  Other  ai-ticles  of  trade  are  corn, 
flour,  brandy,  the  articles  previously  named, 
together  with  timber,  hides,  and  firewood,  of 
which  great  quantities  are  sent  for  the  supply 
of  Paris. 

Haute  Marne,  the  other  of  these  two  de- 
partments, is  also  a  wine  country.  The  vine 
is  extensively  cultivated  in  favourable  situa- 
tions, and  about  13,000,000  gallons  of  wine 
annually  made,  two-thirds  of  which  are  con- 
sumed on  the  spot,  and  the  rest  is  exported 
to  Switzerland  and  to  the  departments  of 
Vosges  and  Haut-Rhin.  The  department  is 
rich  in  iron  ore  ;  several  mines  are  worked  ; 
the  metal  is  smelted  and  manufactured  into 
bars,  utensils,  and  tools  in  numerous  furnaces 
and  foundries,  in  which  wood  charcoal  is  the 
fuel  exclusively  used.  Building  stone,  marble, 
alabaster,  gypsum,  &c.,  are  quarried.  Marl, 
brick  earth,  fuller's  earth,  and  turf  are  dug.  Be- 
sides ironmongery  and  cutleiy,  the  industrial 
products  include  brandy,  vinegar,  cotton  and 
woollen  yai-n,  drugget,  wooUen  stockings, 
leather  gloves,  cast-iron  tubes,  paper,  leather, 
beer,  &c.  The  commerce  in  the  products  be- 
fore named,  and  in  timber,  planks,  fire-wood, 
oak-staves,  oil,  honey,  &c.,  is  considerable. 

MAROCCO.  In  this  large  country  of 
Northern  Africa  are  cultivated  wheat,  barley, 
rice,  Indian  corn,  and  liolcus  sorghum,  or 
dhmra.  Other  objects  of  cultivation  are  cot- 
ton, tobacco,  sesamum,  hemp,  saffron,  henna, 
and  different  kinds  of  peas  and  beans.  The 
plantations  of  date  trees,  olive  trees,  and  al- 
mond trees  are  very  extensive..  The  fruit- 
trees  of  southern  Europe  are  also  common, 
especially  the  fig  and  the  pomegranate.  Fo- 
rest trees  are  numerous  on  the  northern  slope 
of  the  Atlas.  The  Marocco  sheep  produce  a 
wool  not  inferior  to  any  for  softness,  fineness, 
and  whiteness.  Goat-skins  constitute  one  of 
the  most  important  articles  of  export.  The 
mineral  wealth  of  Marocco  is  very  imperfeclly 
known,  but  is  supposed  to  include  gold,  silver, 
copper,  lead,  iron,  rock  salt,  and  fuUer's  earth. 

As  the  inliabitants  dress  chiefly  in  wool,  the 
manufacture  of  woollen  cloth  is  general,  but 
the  material  is  usually  coarse.  In  some  places 
however  there  are  manufactories  on  a  large 
scale,  which  supply  ai-ticles  of  export.  A  few 
silk  goods  are  also  woven.  The  inhabitants  of 
Fez  are  distinguished  as  goldsmiths,jewellers, 
and  cutters  of  precious  stones ;  njany  of  them 
are  also  occupied  in  mnlcing  Marocco  leather, 
and  different  kinds  of  earthenware.  Tanning 
and  leather  dressing  are  carried  on  exten- 
sively ;  and  cai-pet  weaving  is  also  much 
practised. 


Tlie  Mogliribins  cairy  on  a  very  active 
commerce  with  Soudan  or  the  interior  of 
Africa,  and  with  Egypt  and  Arabia,  by  cai-a- 
vans,  and  wth  several  parts  of  Em-ope  by  sea. 
From  Timbuctoo,  as  a  central  point,  the  mer- 
chants traverse  the  adjacent  countries,  ex- 
cliangmg  their  goods  for  those  of  Soudan. 
The  caravans  which  go  to  Mecca  are  chiefly 
composed  of  pilgrims,  and  are  much  more 
numerous  than  the  ti-ading  caravans.  They 
depart  only  once  in  the  year,  and  foUow  two 
routes. 

European  vessels  visit  the  hai-bours  of  Te- 
tuan,  Rabatt,  Saffi,  and  Mogadore,  and  ex- 
port the  produce  of  the  empire  to  Italy, 
France,  Spain,  England,  and  Holland,  brmg- 
ing  in  return  the  produce  of  European  and 
other  countries. 

MARSEILLE.  This  influential  French 
city  is  the  chief  port  of  the  Mediteiranean  ; 
and  the  steam -packet  station  for  Italy,  the 
Peninsula,  and  the  East.  It  is  likewise  one  of 
the  stations  for  the  Anglo-Indian  Overland 
Mail ;  although  in  this  respect  Trieste  may  pos- 
sibly interfere  -with  it  at  some  futm-e  day.  A 
railway  is  in  course  of  consti-uction  direct 
from  Paris,  through  Dijon,  Lyon,  and  Arig- 
non,  to  Marseille. 

Marseille  depends  enturely  upon  its  com- 
merce, which  is  extensive ;  and,  since  the 
conquest  of  Algeria  by  the  French,  has  been 
rapidly  on  the  increase.  Within  the  last  few 
yeai-s  an  artificial  basin  has  been  made  in  the 
roadstead  near  Marseille  by  the  construction 
of  a  dyke  between  the  small  fortified  islands 
of  Ratonneau  and  Pomcgue,  in  which  vessels 
of  the  hne  may  anchor  -ndth  perfect  safety, 
and  on  the  shores  of  which  ship-building  is 
extensively  caa-ried  on.  The  number  of  vessels 
which  enter  the  port  of  INIarseille  annually 
is  estimated  at  5000  or  6000;  the  custom- 
house and  other  dues  collected  exceed 
1,100,000/.  annually;  and  the  municipal  re- 
venue is  about  110,000/.  The  Fi-cnch  trade 
with  the  Levant  is  entirely  earned  on  from 
Marseille.  The  chief  imports  are  of  raw  cotton, 
sugar,  dye-woods,  and  divers  articles  from  the 
Levant;  exports,  of  wines,  brandy,  corn,  dried 
fruits,  oil,  sonp,  hosiery,  damask,  and  other 
linens,  woollens,  silks,  leather,  hides,  <tc.  The 
local  manufactures  consist  of  soap,  morocco 
and  other  leather,  glass,  porcelain,  hats,  gun- 
powder, alum,  sulphur,  viUiol,  and  cudery. 
The  refining  of  sngai-  and  salt,  calico  printing, 
tlie  distillation  of  brandy,  essences,  and 
hqucnrs,  cork- cutting,  and  the  prepai-ation  of 
anchovies,  dried  fruits,  olives  and  wine  for 
exportation  are  canned  on. 

MARTELLO  TOWER,  is  the  name  given 
to  a  cii-cular  building  of  masonry,  generaUy 
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tvYO  stories  high.  The  lower  story  is  divided 
into  chambers  for  the  reception  of  stores,  and 
vbe  upper  seizes  as  a  casemate  for  ti-oops. 
The  roofs  are  vaulted,  and  that  of  the  upper 
story  is  shell-proof.  On  the  terreplein  of  the 
roof  are  placed  pieces  of  artiUery,  which  rest 
on  platforms  of  timber  traversing  on  pivots,  so 
that  the  guns  are  capable  of  being  fired  in  any 
.  direction.  The  whole  work  is  generaUy  sui- 
:  rounded  by  a  ditch  and  glacis. 

There  ai-e  several  of  these  Martello  towers 
on  the  south  coast,  near  Hastings ;  but  not 
l.emg  wanted  for  military  pm-poses,  they  are 
occupied  by  the  Revenue  Coast  Guai-d. 

MAETIN  SKINS.    The  skin  or  fur  of  the 
■  martin  is  used  to  a  considerable  extent  in  this 
I  country  for  furriery  and  other  purposes.  The 
:  number  imported  in  1847  was  259,032,  and  m 
1848  it  was  219,195. 

MAEYLAND.    A  few  mdustiial  statistics 
of  Maryland  are  given  imder  United  States. 
MASONRY.    [SxoNE  Masoney.] 
MASSACHUSETTS.    [United  States.] 
MASTICH,  is  a  resm  which  is  extracted 
from  the  trunk  and  branches  of  the  Pistacia 
lentisciis  by  incision.    This  tree  grows  in  the 
Levant,  and  particularly  in  the  island  of  Chios. 
Mastich  is  composed  of  two  resins,  one  of 
which  is  soluble  in  dilute  alcohol,  and  the 
other  is  not ;  this  last  constitutes  from  \th  to 
^^th  of  the  whole  weight  of  the  mastich,  and 
possesses  very  nearly  the  characters  of  copal, 
it  being  soluble  in  absolute  alcohol,  aether,  and 
oil  of  turpentine  ;  these  liquids  also  dissolve 
mastich  wthout  leaving  any  residue.  Mastich 
is  principally  employed  as  an  ingredient  in 
varnish,  and  as   a  temporary  stopping  for 
carious  teeth. 

MATCH,  is  a  material  employed  in  firing 
military  mines  or  in  discharging  pieces  of 
ordnance.  Before  the  invention  of  fire-locks, 
hand-guns  or  small  anus  were  fixed  by  matches, 
wliich  the  soldiers  carried  with  them  when  on 
service ;  and  matchlock  fire-arms  are  still  used 
in  some  parts  of  Asia.  What  is  called  slow- 
match  is  only  a  piece  of  slightly  tmsted  hemp 
which  has  been  well  soaked  in  a  strong  solu- 
tion of  saltpetre  with  boiling  water.  The 
materials  employed  in  the  formation  of  quick- 
match  consist  of  a  wick  of  cotton  steeped  in  a 
mixtiure  of  saltpetre  and  mealed  gunpowder 
with  spirit  of  wine  and  rain  water. 

MATCHES;  CONGREVES;  LUCIEERS. 
The  manufacture  of  these  humble  and  mar- 
vellously cheap  articles  marks  a  curious  stage 
in  the  progress  of  civilization,  where  luxuries 
become  conveniencios,  and  then  become 
necessaries.  The  friction  of  two  pieces 
of  dry  wood  we  now  regard  as  a  barbarous 
mode  of  procuring  light ;  yet  it  is  a  scientific 


one,  where  the  materials  for  a  quicker  process 
ai-e  wanting.  The  fiint  and  steel  had  a  long 
reign  in  this  country  ;  the  tinder  box  formed 
an°itcm  in  Wolverhampton  manufactures  ; 
and  the  sulphm--tipped  matches,  arranged  in 
bunches  spread  out  in  fan-like  manner  formed 
the  stock  in  trade  of  many  an  itinerant  dealer. 
As  mechanical  ingenuity  supplied  the  fiint 
and  steel  and  tinder  box  to  supersede  the  rub- 
bing sticks,  so  has  chemical  ingenuity  made 
a  wide  step  in  advance,  by  showing  how  to  tip 
the  little  splints  or  matches  with  a  composi- 
tion which  -^vill  kindle  by  slight  friction. 

"Whether  called  Congreves,  Lucifer s,  or  In- 
stantaneous Lights,  these  small  but  valuable 
articles  are  now  made  in  almost  inconceivable 
quantities.    Hand  cutting  has  long  been  un- 
able to  produce  the  splints  in  sufiacient  quan- 
tity; nothing  less  than  steam  power  can  do 
this.    At  one  among  many  saw  mills  in  Lon- 
don, these  matches  are  made  in  the  following 
way.  The  wood  employed  is  American  yellow 
pine.    It  is  first  sawn  into  blocks  about  12 
inches  long,  5  or  6  wide,  and  3  thick.  Several 
of  these  blocks  are  placed  in  a  machine  where 
a  number  of  revolving  cutters,  worked  with 
great  rapidity,  shce  the  blocks  up  into  layers, 
and  cut  the  layers  into  splints.   One  machine 
will  cut  up  two  milHon  splints  in  a  day.  The 
splints,  as  liberated  from  the  machine,  slide 
down  into  another  room,  where  women  and 
girls  tie  them  up  in  boxes,  the  boxes  in  par- 
cels, and  the  parcels  in  bundles.  These  splints 
are  sold  by  the  hogshead  to  the  lucifer  match 
makers,  each  hogshead  containing  perhaps 
two  million  splints.    At  one  saw  miU  alone, 
it  is  estimated  that  the  timber  of  four  hun- 
dred large  pine  trees  is  cut  up  yearly  for  luci- 
fer matches ! 

The  chemical  composition  which  gives  to 
the  matches  their   easy-igniting  power,  can 
now  be  bought  at  a  very  low  price ;  and^  as 
children  are  chiefly  employed  in  the  manufac- 
ture, the  matches  can  be  sold  extremely 
cheap.    Wliether  the  colour  be  red,  yellow, 
brown,  blue,  or  green,  the  composition  pos- 
sesses the  requisite  quality  in  respect  to  igni- 
tion by  friction;  and  chemists  are  now  ac- 
quainted vnth.  many  such.    There  are  many 
processes   and    compositions  adopted.  In 
one,  the  matches  ore  dipped  into  a  mixture  of 
phosphorus,  oil  of  turpentine,  and  flowers  of 
sulphur ;  and  afterwards  into  a  mixtm-e  of 
gum  arable,  chlorate  of  potash,  and  soot.  In 
a  second  method  the  composition  consists  of 
chlorate  of  potash,  phosphorus,  gum  arabic, 
and  gelatine ;  the  matches  being  dipped  into 
melted  sulphur  before  being  dipped  in  this 
composition.    In  a  third  method,  the  compo- 
sition cousista  of  gum  arabic,  vermilion,  phos- 
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unequalled  richness,  and  have  led  the  farmers 
to  give  their  chief  attention  to  grazing.  The 
quantity  of  cattle  fattened  in  tlie  pastures  of 
the  county  is  considerable,  and  the  breeds 
fattened  are  numerous.  The  grazing  is  cairied 
on  on  a  large  scale.  Many  persons  fatten 
from  300  to  500  cows  in  a  season,  besides 
bullocks  and  sheep.  Oxen  are  frequently  em- 
ployed in  the  plough.  There  are  large  flocks 
of  sheep  kept  by  the  more  extensive  farmers. 

The  only  home  manufactures  ai-e  a  little 
coarse  linen,  sometimes,  though  rarely,  a 
little  coarse  frieze  coating,  and  the  knitting  of 
coai-se  worsted  stockings,  which  last  branch  of 
industi-y  is  pretty  commonly  done  by  girls, 
widows,  and  old  women.  Spinning  and  wea- 
ving, from  the  cheapness  of  manufactured 
goods,  have  almost  entirely  ceased. 

There  is  another  Meath,  called  West  Meath, 
or  Westmeath,  the  soil  of  which  comprises 
heavy  loam,  light  loam,  hilly  sheepwalks,  and 
a  great  deal  of  bog.  The  chief  crops  raised 
by  the  farmer  are  oats  and  potatoes  ;  a  very 
little  wheat,  some  barley,  flax,  rape,  and 
clover  ai-e  grown.  Daii-y  farming  is  practised 
to  some  extent  in  this  county.  The  manu- 
factures of  the  county  are  not  important; 
they  consist  chiefly  of  the  most  necessary 
articles,  such  as  coarse  linens,  woollens,  and 
cottons. 

The  Shannon  is  navigable  for  steam-boats 
conveying  goods  and  passengers.  The  Koyal 
Canal  crosses  this  county  from  east  to  north- 
west. The  principal  roads  are  good.  The 
Midland  Great  Western  Eailway  passes  through 
the  county. 

MECHANICAL  POWEES.  This  name  is 
given  to  certain  simple  machines  or  engines, 
either  of  which  is  occasionally  used  by  itself 
in  moving  bodies  or  raising  weights,  or  any  of 
which  are  combined  together  in  the  fonnation 
of  the  complex  constructions  which  ai'e  em- 
ployed in  manufactures  and  the  arts. 

The  several  machines  to  which  the  name  of 
mechanical  powers  is  applied  are  the  Levee, 
the  Wheel  and  Axle,  the  Inclined  Plane, 
the  Wedge,  the  Screw,  and  the  Euniculaii 
Machine. 

The  object  proposed  in  every  machine  is  to 
transmit  a  force  from  the  point  at  which  it  is 
immediately  applied  to  that  at  which  some 
resistance  is  to  be  overcome  or  some  opera- 
tion to  be  performed ;  and,  in  the  transniis- 
sion,  the  intensity  of  the  motive  power  is  to 
be  increased  so  that  efi'ects  may  be  produced 
which  could  not  be  accomplished  by  tlint 
power  alone.  The  increase  of  the  power  is 
obtained  by  causing  part  of  the  resistance 
which  is  to  bii  overcome  to  rest  on  the  machine 
or  on  tho  fixed  points  which  serve  for  its  sup- 


port, so  that  only  the  part  which  remains  is 
opposed  to  the  motive  force.  Thus  a  heavy 
body  may  be  raised  to  a  certain  height  from 
the  ground  by  means  of  an  inclined  plane,  on 
which  part  of  the  weight  is  destroyed  by  the 
reaction  of  the  plane. 

This  manner  of  overcoming  a  resistance 
will  sen'e  to  illustrate  the  fact  that  in  every 
application  of  a  mechanical  contrivance  to 
overcome  a  resistance,  as  much  advantage  is 
lost  in  respect  of  time  or  space  as  is  gained 
in  respect  of  power.  For  it  is  evident  that,  in 
order  to  raise  the  object  vertically  through  a 
space  equal  to  the  height  of  the  plane,  it 
would  be  necessai-y  to  move  it  over  a  space 
equal  to  the  length  of  the  plane:  that  is, 
through  a  space  which  beai-s  the  same  ratio  to 
the  vertical  height  as  the  weight  of  the  object 
beai-s  to  the  power  required  to  move  it  up  the 
plane. 

All  the  famihar  tools,  implements,  instru- 
ments, machines,  and  engines,  exhibit  tho 
operation  of  some  one  or  more  of  the  mecha- 
nical powers. 

MECHLIN.  The  industi-y  of  this  ancient 
town  is  briefly  adverted  to  under  Belgium. 

MECKLENBUEG.  In  this  member  of 
the  German  confederation,  agiicultm-e  fonns 
the  chief  employment  of  the  inhabitants; 
wheat,  rye,  bai-ley,  and  oats  are  raised  in  lai-ge 
quantities  for  exportation.  The  forests  pro- 
duce some  excellent  timber.  The  breeds  of 
horses,  cattle,  and  sheep,  are  good,  and  the 
geese  of  Mecklenburg  are  celebrated  for  their 
size  and  flavour.  Eish  abound  on  the  coast 
and  in  the  lakes.  The  manufactures,  though 
at  present  inconsiderable  are  extending. 
Eosiock,  is  the  principal  trading  port  of  ]\Ieck- 
lenbm-g,  and  possesses  about  150  ships.  Tho 
chief  exports  are  corn  and  wool:  imports, 
colonial  produce,  wine  and  bay  salt.  There 
are  manufactories  of  linen,  soap,  S:c.  In 
Schwerin  there  are  manufactm-es  of  vinegar, 
cloth,  pottery,  and  tobacco.  Wismar  has  a 
harbom-  considered  to  .be  the  safest  in  the 
Baltic.  Wismai-  possesses  from  00  to  70 
vessels,  and  the  enUies  into  the  harbour 
average  300  ships  annually.  The  exports 
consist  chiefly  of  corn;  the  imports  are 
nio«tly  Swedish  productions.  Fishing,  agn- 
cuUm-e,  and  the  manufacture  of  tobacco  and 
linen  employ  alarge portion  of  the  population. 
llalzehurq  is  bounded  on  the  west  by  the  lake 
of  Eatzeburg,  by  means  of  which  timber, 
corn,  pulse,  flax,  and  cattle  ai-esent  to  Liibeck 
for  exportation.  The  inhabitants  also  can-yon 
considerable  fisheries. 

IMECONIC  ACID,  is  a  substance  fomicl 
only  in  opium,  in  which  it  exists  in  conilnna- 
tion  with  the  alkali  Morphia.   It  is  a  crystal- 
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line  substance,  whioh  acts  on  litmus  paper, 
and  has  a  sour  taste;  it  is  soluble  in  four 
times  its  weight  of  water,  and  also  in  alcolioL 
The  salts  which  contain  this  acid  are  called 
meconates.  The  chief  among  them  are  com- 
binations of  the  acid  with  Ammonia,  Potash, 
Soda,  Lime,  Magnesia,  Barytes,  dad  L'on : 
the  whole  of  these  crystallise.-  It  forms  maliy 
curious  compounds  with  otlier  substances,  but 
they  are  not  yet  of  much  value  in  the  arts^ 

MEDAL:  MEDALLION.  Some  account 
of  the  mode  of  executing  these  Works  will  be 
found  under  Cijohe  Medallions,  and  Inta- 
glio.   See  also  Mint. 

MEERSCHAUM  PIPES.  Whether  smo^ 
king  be  a  good  or  an  evil  practice,  it  leads  at 
the  present  day  to  a  wide  system  of  commer^ 
eial  entei-prise.  The  meerschaum  pipe  is  One 
among  many  manufactures  connected  with  it. 
Meerschaum  means  in  German  sea  foam;  and 
the  equivalent  French  name  of  ecume  de  mer 
is  appUed  to  the  same  substance.  It  is  a 
silicated  magnesian  mineral,  found  in  Greece, 
Turkey,  and  a  few  other  countries.  It  is  used 
by  the  Tartars  for  washing  linen,  somewhat  in 
the  same  manner  as  peai'l  ash  or  fullers'  earth. 
The  mineral  is  piincipally  used  however  as  a 
material  for  tobacco  pipes,  Which,  when  made, 
are  soaked  in  melted  tallow,  then  in  white  wax, 
and  finally  polished  with  shave-grass.  If 
genuine,  a  meerschaum  pipe  acquires  a  beau- 
tiful brown  colour  after  being  smoked  for 
some  time,  the  oil  of  the  tobacco  being 
absorbed  by  the  clay ;  and  this  is  a  point  to 
which  connoisseurs  in  smoking  attach  much 
importance. 

Dr.  E.  D.  Clarke  gives  some  interesting 
details  on  this  subject.  In  the  Crimea  the 
meerschaum  clay  is  caUed  keff-Ml,  and  forms 
a  stratum  about  two  feet  thick,  beneath  a 
much  thicker  stratum  of  marl.  '  The  first 
rdde  form  is  given  to  the  pipes  upon  the  spot 
where  the  mineral  is  found;  here  they  are 
pressed  within  a  mould,  aUd  laid  in  the  sun 
to  harden ;  afterwards  they  are  balced  in  an  oven, 
boiled  in  milk,  and  rubbed  with  soft  leather. 
In  this  state  they  go  to  Constantinople,  where 
there  is  a  peculiar  bazaar  or  khan  for  the  sale 
of  them ;  they  are  then  bought  up  by  mer- 
chants, and  sent  by  caravans  to  Pesth  in 
Hungary.  Still  the  form  of  the  pipe  is  large 
and  rudo.  At  Pesth  a  manufacturer  begins  to 
fit  them  for  the  German  markets.  They  are 
there  soaked  for  twenty-four  hours  in  water, 
and  then  turned  in  a  lathe.  In  this  process 
many  of  them,  proving  porous,  are  rejected. 
Sometimes  only  two  or  three  out  of  ten  are 
deemed  worthy  of  further  laboiu".  From  Pesth 
they  are  conveyed  to  Vienna,  and  frequently 
Ettountod  in  silver.   After  this  they  ai'e  carried 
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to  the  fairs  of  Leipsic,  Frankfort,  Mannheim* 
and  otlier  towns  upon  the  Ehine,  where  the 
best  sell  from  three  to  five  and  even  seven 
pounds  sterling.  When  the  oil  of  tobacco, 
after  long  smoldng,  has  given  them  a  fine  por- 
celain yellow,  or  which  is  more  prized,  a  dark 
tortoise-shell  htie,  they  have  been  Imown 
to  sell  for  fotty  or  fifty  pounds  of  our 
money/ 

Dr.  Clarke's  description  refers  to  a  period 
tflany  years  back ;  btlt  it  will  serve  to  illustrate 
the  subject. 

MEISSEN.  It  is  iti  this  town  in  Saxony, 
about  18  miles  froiti  Dresdeh,  that  the  cele- 
brated Liresden  China  is  tnade.  There  iS  a 
large  factory  supported  by  thfe  government, 
where  all  the  processes  of  the  porcelaih  ma- 
nufactiu*e  are  conducted  on  a  veiy  complete 
scale.  Some  specimens  of  a  highly  curious 
character  are  displayed  at  the  Great  Exhibi- 
tion. 

MELON.  In  regions  Where  ffiost  cooling 
vegetables  disappear  on  the  approach  of  great 
summer  heat  and  drought,  the  melon,  toge- 
ther with  the  water-melon,  become  essential 
substitutes.  The  antiquity  of  the  cultivation 
of  melons  being  so  remote,  and  their  disper- 
sion over  large  portions  of  Asia  and  Africa  so 
extensive,  their  indigenous  locality  cannot  be 
traced  at  the  present  day.  So  far  as  moisture 
is  concerned,  the  melon  will  bear  a,  tropical 
heat;  and,  generally  speaking,  it  will  not 
succeed  perfectly  in  the  open  air  beyond  the 
43rd  parallel  of  latitude.  Its  range  of 
atmospheric  temperature  may  be  estimated  at 
between  70°  and  80°.  Light  is  so  essential, 
that  unless  the  plants  are  kept  Hear  the  glass, 
no  tolerable  degree  of  flavour  will  be  acquired. 
A  free  admission  of  the  air  is  also  to  be  re- 
commended, so  far  as  it  is  consistent  with  the 
maintenance  of  a  high  temperature. 

MELTING.  The  temperatures  at  which 
solids  melt  are  also  their  freezing  points  ; 
the  freezing  of  water  and  the  melting  of  ice, 
for  instance,  both  occur  at  32°  F.  In  addition 
to  the  list  given  under  Fueezing,  are  the  fol- 
lowing melting  points : — 


92"  to  127° 

108° 

Stearin,  from  hog's  lard 

109° 

Spermaceti  . ,  

113° 

134" 

180° 

142°  to  149' 

150° 

190° 

Sulphur 

218°  to  234° 

442° 

Cadmium,  about  

142° 

Bismuth 

497° 
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Lead   612°  F. 

Zinc    773" 

Antimony   809° 

Silver    1873° 

Copper   1996° 

Gold   2016° 


Iron,  Cast   2786° 

MEMBRANE.  The  thin  membranes  which 
exist  so  largely  in  animals  are  applied  to  many 
useful  purposes.  The  bladders  used  for 
covering  vessels,  the  thin  substance  called 
goldbeaters'  sldn,  the  strings  of  catgut  used 
for  musical  instruments — all  are  examples  of 
this  kind.  They  aj-e  briefly  noticed  imder 
appropriate  headings  in  this  work. 

MENAI  BRIDGES.  The  Menai  Strait  is 
the  locality  of  two  of  the  finest  engineering 
works  of  our  country;  viz.,  the  Suspension 
Bridge  of  TeKord,  and  the  Tubular  Bridge  of 
Stephenson. 

This  narrow  channel,  about  17  miles  in 
length,  which  separates  the  island  of  Anglesey 
from  the  mainland  of  Wales,  intervenes  oo 
the  great  mail-route  from  England,  by  way  of 
Holyhead,  to  the  eastern  coast  of  Ireland. 
Telford's  bridge  was  commenced  Aug.  10, 
1819,  and  the  mail-coaches  drove  over  it  for 
the  first  time  Jan.  30,  1826.  The  distance 
between  the  supporting  pyramids  or  points  of 
suspension  is  560  feet,  and  the  height  of  the 
carriage  way  above  high  water  in  the  Straitis  100 
feet.  The  roadway  of  the  biidge  is  divided 
into  two  carriage  ways,  each  12  feet  wide,  with 
a  footpath  4  feet  wide  between  them.  The 
main  chains  are  16  in  number,  mth  a  deflec- 
tion of  37  feet,  their  ends  being  secmred  in  a 
mass  of  masonry  built  over  stone  arches 
between  each  of  the  supporting  piers.  The 
weight  of  the  chains,  plates,  screw-pins, 
wedges,  and  transverse  ties  is  398  tons  ;  that 
of  the  suspending  rods  and  platforms  is  246 
tons;  making  a  total  suspended  weight  of 
644  tons.  It  is  estimated  that  the  bridge  will 
bear  732  tons  more  than  its  own  weight. 

Notwithstandmg  the  excellence  of  this 
bridge,  it  was  deemed  inadoquate  to  bear  the 
trains  of  the  Chester  and  Holyhead  Railway ; 
and  hence  arose  Mr.  Stephenson's  grand  pro- 
ject for  the  Tubular  Bridge.  This  unequalled 
structure,  called  the  Britannia  Bridge,  con- 
sists of  two  tubes  of  iron  placed  side  by  side, 
through  which  the  up  and  down  trains  of  the 
Chester  and  Holyhead  Railway  respectively 
pass.  The  entire  length  of  each  tube  is  1516 
feet,  and  the  height  above  high  water  102  feet. 
Each  tube  consists  of  four  pieces,  the  ends  of 
which  rest  upon  and  are  joined  together  on  a 
central  pier  built  on  the  Britannia  Rock  in  the 
middle  of  the  Menai  Strait,  on  two  towers  on  the 
shores  of  Anglesey  and  CaemarYonshire  res- 
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pectively,  and  on  two  abutments  farther  inland 
on  each  coast.  There  are  therefore  eight 
tubes  in  all.  The  clear  length  of  each  tube 
reaching  from  the  side-towers  to  the  central 
tower  is  460  feet,  so  that  the  entire  length  of 
tube  across  the  Strait  is  920  feet,  leaving  596 
feet  for  the  entire  length  of  the  side  tubes. 
The  top  of  each  tube  forms  a  regular  arch  of 
slight  curvature  ;  the  bottom  is  quite  straight 
and  horizontal.  The  interior  height  is  26  feet 
in  the  centre,  and  18  feet  9  inches  at  the  ends. 
The  internal  width  is  14  feet  from  side  to  side. 
The  tubes  are  formed  of  plates  of  wrought 
iron  strongly  riveted  together.  The  weight  of 
each  tube  is  about  5000  tons,  or  10,000 
tons  for  the  whole  of  the  double  tube  of 
iron. 

The  lifting  of  these  tubes  was  the  grandest 
mechanical  operation,  perhaps,  that  the  world 
ever  saw.    The  hydraulic  presses  with  which 
the  lift  was  efiected  are  displayed  at  the 
Great  Exhibition  ;  they  ought  to  be  preserved, 
as  a  memento  of  this  great  engineering  work. 
It  may  be  interestingto  add  a  record  of  the  dates 
which  marked  the  progress  of  the  work.  On 
June  30, 1845,  the  bUl  sanctioning  the  construc- 
tion of  the  Britannia  Bridge  was  passed  by 
Parliament.    In  Jtily  the  preliminary  experi- 
ments to  determine  the  form  of  structure 
commenced ;  April  13, 1846,  the  first  workmen 
were  engaged  on  the  bridge ;  April  21,  first 
stone  of  the  Britannia  tower  was  laid;  June 
13,  1847,  the  first  vessels  arrived  with  iron  at 
the  Strait;  August  10,  the  first  rivet  was 
inserted ;  February  22,  1849,  the  Caeman'on 
and  Anglesey  towers  were  completed;  Apiil, 
1849,  the  pontoons  were  brought  to  bear; 
May  4,  first  tube  was  completed  and  platform 
cut  away;  June  20,  first  tube  floated;  Jime 
22,  last  stone  in  Britannia  tower  laid ;  No- 
vember 9,  first  tube  deposited  in  permanent 
bed  ;    December  4,  second  tube  floated; 
February  7,  1850,  second  tube  deposited  on 
permanent  bed  ;  March  3,  Caernarvon  small 
tube  lowered;  March  5,  first  engine  passed 
through  tube,  and  last  livet  inserted ;  March 
18,  single  line  of  tube  opened  for  public 
traffic :  June  10,  third  tube  of  second  line 
floated  ;  July  11,  third  tube  deposited;  July 
25,  last  tube  floated ;  October  21,  second  line 
of  tube  opened  for  pubhc  traffic. 

Holylicad,  at  which  the  railway  teminatss, 
is  a  mai-ket-to;ra  with  a  good  harbour,  and  is 
situated  on  the  northern  coast  of  Holj'head 
Island.  Holyhead  harbour  is  fonned  by  a 
pier  faced  with  hewn  limestone  900  feet  in 
length,  at  the  head  of  which  the  water  is  14 
feet  deep  at  low  tides  ;  but  the  government 
and  the  company  are  about  to  incur  a  large 
expenditure  in  forming  a  magnificent  harbour. 
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The  direct  distance  across  from  Holyhead  to 
Kingstown  Harbour  in  the  Bay  of  Dublin  is 
64  miles. 

MENTHA,  is  tlie  name  of  many  useful 
species  of  plants.  Mentha  piperita  is  the 
common  peppermint,  wliich,  when  dried,  yields 
a  peculiar  aromatic  odoiu-,  and  a  pleasant 
camphor-like  taste ;  the  dried  herb  is  used 
for  the  preparation  of  a  distilled  water  and  of 
a  volatile  oU;  and  from  the,  oil,  of  which 
there  are  three  vaiieties,  the  essence  of  pep- 
permint is  prepared.  Mentha  piilegium  is  the 
pennyroyal,  which,  besides  being  medicinal  in 
its  natm-al  state,  is  made  to  yield  a  distilled 
water,  a  spmt,  and  a  volatile  oil.  Analogous 
products  are  also  obtained  from  a  third  species, 
tlje  Mentha  viridis  or  spearmint. 

MERCATOR'S  PROJECTION.  The  na- 
tm-e  of  this  useful  variety  of  chart  is  briefly 
noticed  under  Map-Making. 

MERCURY,  or  QUICKSILVER.  This 
metal,  which  possesses  the  remarkable  pro- 
perty of  being  fluid  at  usual  temperatures, 
has  been  known  from  the  remotest  ages. 
Although  it  is  met  with  iu  very  large  quantity, 
yet  tlie  mines  occm*  in  comparatively  few 
places  ;  those  of  Almaden  in  Spain,  and  Idria 
m  Carniola,  are  the  most  important.  There 
ai-e  however  mines  of  this  metal  in  Hungary, 
Transylvania,  and  the  district  of  Zweibriicken 
in  Gennany.  Mercm"y  has  been  obtained  for 
a  very  long  time  in  China  and  Japan,  and 
although  the  amount  of  the  produce  is  un- 
known, there  is  every  reason  to  think  it  is 
considerable  ;  it  is  also  found  at  Huancavelica 
in  Peru.  The  average  yearly  produce  is  esti- 
mated at  about  2000  tons,  of  which  about 
two  thirds  come  from  Almaden.  The  quantity 
brought  to  England  in  1848  was  1,5G2,G63  lbs. 
and  in  1849  it  rose  to  2,682,592  lbs  ;  in  1850 
it  was  very  mtich  smaller,  owing  to  monopoly 
arrangements. 

Mercury  is  always  obtained  from  cinnabar, 
which  is  a  bisulphm-et  of  the  metal ;  it  is 
found  in  the  red  sandstone  associated  with 
coal  at  Almaden  ;  sometimes,  as  in  the  district 
of  Zweibriicken,  the  cinnabar  occurs  in  the 
subordinate  porphyries ;  and  at  Idiia  in  the 
subordinate  bituminous  schist,  but  rarely  in 
limestone  itself. 

Various  processes  are  adopted  for  the  pur- 
pose of  separating  the  mercury  from  the  ore, 
all  of  which  depend  upon  the  volatility  of  the 
metal,  its  conversion  into  vapour  in  distilling 
vessels  or  retorts,  and  its  condensation  by 
cold.  In  order  to  separate  the  sulphur  from 
the  metal,  either  iron  or  lime  may  be  em- 
ployed ;  the  first  forms  sulphuret  of  iron,  and 
the  latter  of  calcium,  with  the  sulphm*,  and 
the  metal  is  thus  set  free,  volatilised,  and  con- 


densed.   The  retorts  employed  are  made  of 
cast  or  sheet  iron  or  earthenware. 

Mercmy  is  fluid  at  ordinary  temperatures,  is 
of  a  silvery  white  colour,  and  possesses  a  high 
degree  of  lustre ;  it  is  inodorous,  tasteless, 
unacted  upon  or  very  slightly  by  exposure  to 
air  at  common  temperatures,  and  not  at  all 
by  water  at  any  temperature.  The  specific 
gravity  of  mercury  is  about  13-568.  It  boils 
at  670°.  At  40°  below  zero,  mercmy  becomes 
solid,  crystallises  in  octahedrons,  and  gives  a 
dull  sound  lilcelead ;  at  the  moment  of  conge- 
lation it  contracts  considerably ;  when  in  this 
state  it  is  malleable,  and  may  be  cut  with  a 
knife.  It  is  only  on  some  few  rare  occasions 
that  our  Ai-ctic  explorers  have  encountered  a 
cold  so  intense  as  to  freeze  mercury  ;  in  such 
case  a  spirit  thei-mometer  is  the  only  one 
available,  for  spirit  has  never  yet  been  frozen 
or  solidified. 

The  number  of  valuable  compounds  which 
mercury  fonns  with  other  substances  is  very 
considerable.  The  hinoxide  is  a  dark  red 
crystal  used  in  medicine.  The  protochloride 
constitutes  calomel,  and  the  bichloride  corrosive 
sublimate.  The  bi-sulphuret  yields  cinna.haroV 
Vermillion  ;  and  another  combination  of  mer- 
cury and  sulphur  forms  Ethiop's  mineral.  The 
sulphate  of  mercury  is  Turheth  mineral.  The 
fulminate  of  mercury  forms  detonating  poiuder. 
All  the  alloys  of  mercury,  or  combinations  of 
mercury  with  other  metals,  are  called  anmZ- 
gams,  and  are  noticed  elsewhere.  [Amalgam.] 
The  uses  of  mercm-y  in  the  ai-ts  are  most 
varied  and  abundant.  A  few  among  them 
will  be  found  briefly  noticed  under  Baro- 
METEE,  Button  Manueactuee,  Gixding, 
Pendulum,  Photography,  Silvering,  Thee- 
MOMETEE.  All  these  relate  to  mercury  in 
its  liquid  or  metallic  form ;  the  chemical  com- 
pounds of  mercury  wth  other  substances 
have  a  still  more  extensive  range  of  usefulness. 
The  medical  use  of  mercury  Ues  beyond  the 
scope  of  this  volume. 

MERTHYR  TYDVIL.  This  town,  one  ot 
the  most  important  in  South  Wales,  is  the 
centre  of  the  great  iron  smelting  operations 
of  that  country.  The  stores  of  iron  and  coal 
in  the  immediate  neighbourhood  are  most 
abundant ;  and  the  smelting  is  carried  on 
upon  a  Ini-ger  scale  than  at  any  other  spot  in 
the  kingdom.  In  the  immediate  vicinity  of 
Merthyr  are  the  Dowlais  works  of  Sir  John 
Guest,  the  Cyfarthfa  works  of  Messrs.  Craw- 
shay,  the  Plymouth  works  of  Messrs.  Hill,  the 
Pen-y-darren  works  of  Messrs.  Thompson, 
and  two  or  three  of  smaller  rank.  At  no  great 
distance  from  Merthyr  are  the  large  iron -works 
of  Hirwain,  Aberdai-e,  Pentwain,  Vnrtcg,  Blae- 
navon,  Bryn-Mawr,  Nant-y-Glo,  Ebbw  Vole, 
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Beaufort,  Sirhowy,  EMmney,  and  many  more. 
At  the  Dowlais  works  (the  largest  in  the  world ) 
there  are  18  hlast  furnaces,  77  puddling  fur- 
naces, 66  balling  furnaces,  besides  a  number 
of  refining  furnaces.  About  1000  tons  of  coals 
per  day  are  used  at  the  works ;  and  in  busy 
times  from  5000  to  6000  persons  are  employed. 
The  quantities  of  Iron  and  coal  sent  down  the 
Tair  Valley,  by  railway  and  canal,  from  the 
Merthyf  district  to  Cardiff,  ai-e  immense. 

MESSINA.  The  produce  and  industry  of 
Messina  receive  a  little  illusttation  under 
Sicily. 

MESTA.  The  Mesta  is  a  very  peculiar  kind 
of  right  of  pasturage  in  Spain.  Spain  has  vast 
tracts  of  unclaimed  pasture -land  on  which  the 
wealthy  owners  of  flocks  claim  prescriptive 
right  to  pasture  thek  sheep  at  the  proper 
seasons. 

The  number  of  migratory  sheep  at  the  he 
ginning  of  the  present  century  amounted  to 
about  five  millions.    In  the  month  of  April 
the  flocks  leave  the  plains  of  Andalucia  and 
Estremadiira  for  the  cooler  pastures  of  Leon 
the  two  Castilles,  and  Aragon,  whence  they 
begin  to  return  southwards  in  October;  for 
the  lands  depastured  during  the  winter  months 
a  low  price  is  paid,  regulated  by  usagOj  and  on 
which  no  advance  is  allowed.   The  sheep  are 
di.vided  into  flocks  of  10,000,  each  managed  by 
a  conductor,  who  has  under  him  50  shepherds 
and  as  many  dogs.    They  pass  unmolested, 
and  feed  over  the  pastvures  and  commons  that 
lie  on  their  road ;  they  are  not  allowed  to  tra- 
verse cultivated  lands,  but  the  proprietors  of 
such  lands  are  obliged  to  leave  a  clear  space, 
85  yards  wide  on  each  side  of  the  road,  for  the 
passage  of  the  flocks.  At  night  they  are  penned 
in  with  nettings  made  of  the  esparto  rush. 
The  different  routes  and  the  length  of  each 
day's  journey  in  these  migrations  are  fixed  by 
immemorial  usage.     Lambing  takes  place 
during  the  winter  sojourn  in  the  south.  The 
sheep-shearing  commences  in  May  on  the 
northward  journey,  and  is  effected  in  vast 
buildings  by  the  roadside,  called  EsquUeos, 
capable  of  containing  50,000,  and  some  of 
them  60,000  sheep  ;  the  principal  of  these 
buildings  are  in  the  environs  of  Segovia. 

The  wool  of  the  sheep  belonging  to  the 
Mesta  is  celebrated  for  its  fineness,  length  of 
fibre,  and  silky  softness  :  this  excellence  is 
said  to  be  owing  to  the  habits  of  the  sheep, 
whereby  they  are  led  to  live  in  almost  always 
the  same  temperature.  The  meat  of  these 
sheep  is  however  of  inferior  quality. 

The  mesta  is  very  unpopular  in  Spain,  for 
the  following  among  other  reasons — the  num- 
ber of  persons  (40,000  or  50,000)  whom  it 
takes  from  the  cultivation  of  the  soil;  the 


immense  extent  of  valuable  land  kept  out  of 
cultivation  ;  the  continual  trespass  on  the  cul- 
tivated lands  near  the  route  taken  by  the  flocks 
in  their  migration ;  the  scarcity  of  food  for 
the  stationary  sheep  in  the  Une  of  march  ;  the 
loss  in  an  agricultural  point  of  view  (in respect 
to  manure)  of  the  sheep  never  being  penned 
on  arable  land ;  and  the  despotic  behaviour  of 
the  shepherds,  who  are  protected  in  their  im- 
proper privileges  and  conduct  by  the  tribunal 
of  the  mesta.  All  attempts  to  abohsh  the 
mesta  have,  however,  failed. 

METALS;  METALLURGY.  The  metals 
form  a  numerous  and  highly  important  class 
of  simple  or  elementary  bodies.  They  amount 
in  number  to  upwards  of  forty.  They  are, 
given  alphabetically,  as  foUows: — Aluminum, 
antimony,  arsenic,  barium,  bismuth,  cadmium, 
calcium,  ceHum,  chromium,  cobalt,  columbium, 
copper,  gulcinium,  gold,  iridium,  iron,  lutanium, 
lead,  lithium,  magnesium,  manganese,  mercury, 
molybdcn,  nickel,  osmium,  palladium,  plalina, 
potassium,  rhodium,  silver,  sodium,  strontium, 
tellurium,  thorium,  tin,  titanium,  tungsten,  ura- 
nium, vanadium,yltrium,  zinc,  zirconium.  Some 
chemists  rankse/e«i!(OT  ajidsilicium  also  among 
the  metals,  and  a  few  newly  discovered  metals 
ate  now  undergoing  examination. 

With  the  exception  of  mercury  aU  metals 
are  sohd  at  the  usual  temperature  of  the  air, 
and  the  colour  of  most  of  them  is  gi-ajish- 
white.  The  lustre  of  metals  is  great  and  pecu- 
liar, and  is  well  known  by  the  name  of  the 
metaUio  lustre ;  they  differ  however  veiy  con- 
siderably in  the  degree  in  which  they  possess 
this  property.   When  reduced  to  a  state  of 
minute  divisioti,  the  metalUc  lustre  is  lost  but 
the  colotir  remains.  The  metals  are  generally 
reckoned  perfectly  opaque,  even  when  reduced 
to  thin  leaves ;  but  it  is  found  that  gold-leaf 
which  is  ^o6ati-6  V^'^  of  an  inch  thick,  suffers 
light  to  pass  tbrough  it,  and  it  has  a  greeu 
colour;  it  is  therefore  extremely  probable  that 
all  metals,  if  they  could  be  rendered  equally 
thin,  would  also  be  ti-anslucent.    There  are 
some  metals,  such  as  lead,  tin,  copper,  and 
iron,  which,  when  rubbed,  emit  a  peculiar  and 
disagi'eeable  smell ;  and  others,  such  as  ar- 
senic and  antimony,  which  emit  an  odour 
when  heated.  All  the  metals  are  heavier  than 
water,  except  sodium  and  potassium.  Plati- 
num is  the  heaviest.  About  one  half  of  them 
are  ductile  or  malleable,  and  the  other  half 
brittle.  Gold  is  the  most  ductile  and  the  most 
malleable,  iron  is  the  most  tenacious,  and 
titanium  the  hardest,  in  their  native  state. 
The  elasticity  and  sonorousness  of  metals  axe 
generally  associated  vnih  their  degree  of  hard- 
ness. There  are  not  however  any  metals  which 
are  by  themselves  either  very  elastic  or  sono- 
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rous ;  but  there  are  alloys  which  possess  these 
properties  in  a  high  degree,  as  for  example 
those  of  copper  and  tin. 

Metals  ai-e  sometimes  lamellar,  sometimes 
granuloi-,  and  frequently  crystalline :  indeed, 
some  of  them,  and  more  especially  copper, 
occur  crj'stalhsed  in  the  form  of  the  cube  and 
its  varieties.  Bismuth  is  a  metal  which  may 
be  ai-tiflcially  crystallised  in  cubes  with  great 
faciUty, 

No  particulai*  effect  has  been  attributed  to 
the  agency  of  light  upon  metals.  The  metals 
are  good  conductors  of  heat ;  some  of  them 
rank  in  the  following  order  in  this  respect — 
gold,  silver,  platina,  copper,  iron,  zinc,  tin, 
lead.  Theur  capacity  for  heat  ranges  them 
in  a  diflerent  order,  bismuth  and  lead  taking 
the  lead.  Immediately  that  heat  pervades  the 
metals,  and  before  it  fuses  them,  it  expands 
them  in  all  directions.  This  dilatation  is 
different  in  different  metals ;  it  vai'ies  also  in 
tlie  same  metal  with  every  degree  of  the  ther- 
mometric  scale  ;  but  from  the  freezing  to  the 
boiUng  point  of  water  it  may  however  be  re- 
garded as  nearly  constant.  The  fusing  point 
of  metals  varies  extremely.  [Fbeezing  ; 
Melting.] 

Some  metals  are  volatUised  at  moderate  de- 
grees of  heat  :  among  these  are  mercuiy, 
cadmium,  ai'senic,  tellurium,  zinc,  potassium, 
and  sodium ;  but  there  ore  others  which  may 
be  exposed  to  the  most  intense  heat  of  a  wind 
furnace  mthout  being  at  all  vaporised. 

The  relative  conducting  powers  of  the  prin- 
cipal metals  for  electricity  are  as  follow : — 
copper,  gold,  silver,  zinc,  platina,  iron,  tin, 
lead,  mercury,  potassium.  Each  of  the  follow- 
ing metals  is  positive  with  relation  to  those 
which  follow  it: — zinc,  lead,  tin,  iron,  anti- 
mony, bismuth,  copper,  mercury,  silver,  gold, 
tellurium,  palladium,  platina.    There  are  two 
metals  only  which  are  capable  of  being  ren- 
dered permanently  magnetic,  namely,  iron 
and  nickel ;  the  former  of  these  only  is  met 
with  possessing  this  property  in  nature ;  it  is 
an  oxide  of  iron,  and  commonly  called  the 
loadstone.    Most  of  the  metals  combine  with 
each  other  and  form  compounds  differing  very 
materially  in  properties  from  their  constituent 
metals.  [Alloys.]  All  metals  unite  with  ox- 
ygen, but  with  different  degrees  of  facility  and 
affinity ;  most  of  them  combine  with  more 
than  one  proportion  of  oxygen  and  some  of 
them  vnth  several  proportions.  A  few  of  these 
compounds  form  acids,  but  most  of  them  ox- 
ides.   Hydrogen,  chlorine,  bromine,  sulphur, 
iodine,  and  phosphorus,  all  combine  with  some 
or  other  of  the  metals.    Some  metals,  as 
potassium,  sodium,  and  manganese,  decern-- 
pose  water  even  at  common  temperatures, 


combining  with  its  oxygen  and  evolving  the 
hydrogen ;  others,  as  iron  and  zinc,  require  to 
be  strongly  heated,  or  the  presence  of  an  acid, 
to  effect  this  decomposition. 

Although  most  metals  are  dissolved  by 
acids,  yet  platina  and  gold  are  exceptions  to 
it,  these  and  some  others  requiring  chlorine, 
and  generally  in  the  nascent  state  called  aqua 
regia. 

Metallurgy,  or  the  separation  of  metals  from 
their  ores  and  from  other  compounds,  varies 
in  its  processes  according  to  the  metal ;  for 
which  see  Ooppee,  Gold,  Ibon,  Lead,  &o. 
The  working  of  metals  into  useful  forms  con- 
stitutes the  basis  of  such  numberless  mechan- 
ical arts  that  we  cannot  here  even  enumerate 
them ;  the  principal  among  them  wiU.  be  found 
under  then*  proper  headings. 

In  relation  to  commerce,  the  metals  form  a 
very  important  section  of  our  Exports  and 
Imports.  Among  our  Imports  for  1849  and 
1850  we  find  the  following : — 


i849. 

1850. 

Copper  and  copper  ore 

,  47,433  tons 
51,808  cwts. 

45,930 

Wrought  copper 

97,706 

Iron  in  bars  .    .  . 

29,39(5  tons 

34,066 

Steel  

1,012  tons 

49 

Lead  

7,216  tons 

11,977 

Zinc  ■  

15,915  tons 

18,626 

Tin   

35,827  cwts. 

33,332 

Mercury  .... 

23,952  cvrts. 

3,170 

Watches  .... 

86,305L 

97,245?, 

Our  Exports  of  metals  in  the 

same  two 

years  included  the  following — 

1049, 

1850. 

Iron,  pig,  bar,  and  | 

567,417  tons 

615,150 

wire    ,    ,    ,  j 

Iron,  cast  .    ,    ,  , 

16,549  tons 

21,201 

Iron,  OTOught    .  . 

117,431  tons 

186,514 

Steel,  unwrought  . 

8,097  tons 

10,587 

23,811  cwts. 

25,890 

Copper  .... 

409,603  cwts. 

422,309 

17,027  tons 

22,083 

Tin,  unwrought     .     35,292  c\Hs.  31,603 
Tin  plates     .    ,    .    709,788/!.  928,181/, 
Machinery    .    .    .    700,631/.  1,043,764/. 

CutleiT  and  hard- 1  g  201,815/.  2,639,728/. 
ware     .   .   .  J    '  ' 

In  respect  to  Exhibitions  of  Manulactures, 
such  as  that  which  so  largely  attracts  public 
attention  in  1851,  the  metals  form  by  far  the 
most  bullcy  of  the  specimens. 

METEORIC  STONES.  [Stones,  Me- 
TEonio.] 

METERS.  The  increased  use  of  gas  for 
lighting  streets  and  buildings  has  led  to  the 
invention  of  a  number  of  gas-meters.  In  the 
early  stage  of  the  system,  gas  was  charged  for 
at  so  much  per  light,  according  to  the  number 
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of  holes  in  the  ring  of  the  burner ;  but  it  has 
become  gradually  admitted  that  a  more  equi- 
table principle  would  be  to  chai-ge  for  the 
quantity  actually  consumed.  This  is  done  by 
measure  ;  and  a  gas-meter  determines  the 
number  of  cubic  feet  consumed.  The  meter 
is  placed  at  some  spot  between  the  main  and 
the  burner,  so  that  all  the  gas  must  pass 
through  the  meter  before  reaching  the  biurner. 
The  meter  is  a  hollow  box,  and  in  most  cases 
contains  water  in  some  of  the  interior  com- 
partments ;  but  whether  so  or  not,  the  pro- 
gress of  the  gas  through  the  meter  moves  a 
system  of  wheel-work,  by  which  index  hands 
shew  the  amount  which  has  passed. 

METRONOME.  This  ingenious  instru 
ment  was  introduced  about  the  year  1814,  by 
John  Maelzel  (civil  engineer  and  mechanician 
to  the  Emperor  of  Austria),  for  the  puiipose 
of  determining  the  movement,  i.  e.  the  quick- 
ness or  slowness,  of  musical  compositions.  Of 
Maelzel's  Metronome  there  are  two  kuids.  The 
one  is  a  pendulum  kept  in  motion  by  a  spring 
and  wheelwork,  and  which  ticks  the  vibrations : 
—the  other  is  also  a  pendulum,  but  without 
any  machinery,  and  acting  only  so  long  as  the 
force  of  the  impulse  given  shall  last.  The 
former,  therefore,  it  will  be  obvious,  is  com- 
plicated and  expensive ;  the  latter  is  simple 
and  cheap. 

Much  opposition  was  made  to  the  use  ot 
this  exceUent  instrument,  when  first  intro- 
duced ;  but  it  is  gradually  coming  into  exten- 
sive use. 

Mr.  Greaves  of  Sheffield  has  lately  regis- 
tered a  very  simple  and  cheap  metronome. 
In  size  and  form  it  resembles  a  smaU  watch, 
and  can  be  carried  in  the  waistcoat  pocket.  It 
consists  of  a  case  containing  a  tape  40  inches 
long,  which  can  be  drawn  out  to  any  requu-ed 
length,  and  be  there  retained  by  a  stop.  The 
extreme  end  of  the  tape  being  held  by  the 
finger  and  thumb,  the  case  forms  the  bob 
of  a  pendulum,  which  may  be  swung  to  and 
fro    Instead  of  holding  it  between  the  finger 
and  thumb,  a  smaU  spring  afi^ords  the  means 
of  attaching  it  to  a  pianoforte  or  a  music  stand. 
As  all  pendulums  oscillate  a  certain  number 
of  times  in  a  minute  according  to  the  length, 
the  tape  is  di-awn  out  more  or  less  according 
as  the  osciUations  are  to  be  slow  or  quick ; 
and  this  depends  upon  the  tune  of  the  piece 
of  music.  The  tape  has  marks  to  indicate  any 
number  of  oscillations  per  minute  from  60  to 
160  ;  and  it  is  also  marked  with  those  Italian 
words  which  serve  to  point  out  the  quickness 
or  slowness  of  a  piece  of  music :  such  as 
presto,  spiritoso,  vivace,  allegro,  poco  allegro, 
moderato,  allegretto,  andante,  andantino,  lar- 
ghetto,  I'^io,  largo,  grave,  adagio. 


MEURTHE.  In  this  department  of  France 
a  very  large  quantity  of  wine  is  made  ;  in  or- 
dinary years  the  produce  is  20  to  21  million 
gallons.  The  surplus  over  the  home  consump- 
tion is  sold  into  Alsace  and  the  department  of 
Vosges.  In  the  arrondissement  of  Sarr«bourg, 
where  the  chmate,  owing  to  the  proxirnity  of 
the  Vosges  mountains,  is  colder  than  in  the 
rest  of  the  department,  the  vine  is  not  cultiva- 
ted at  all.    Rape  is  extensively  grown,  both 
for  green  food  and  for  maldng  oil.    Hay  is 
abundantly  produced  along  all  the  river  bot- 
toms.   Potatoes,  potherbs  of  all  kinds,  and 
fruits  are  largely  cultivated.  Iron  ore  is  found, 
but  too  poor  to  be  worth  digging  for.  Buildmg 
stone,  marble,  and  hmestone  are  quarried; 
lithographic  stone,  red  and  gray  granite,  grind- 
stone grit,  glass  sand,  potter's  clay,  &c.,  are 
found.  A  mine  of  salt-rock  at  Vic,  and  several 
salt-springs,  are  the  most  valuable  mineral 
treasm-es  of  the  department. 

The  industrial  activity  of  the  department 
has  been  greatly  developed  withm  the  last  few 
years,  and  is  exerted  on  a  great  variety  of  pro- 
ducts, among  which  ai-e— woollen  cloth,  cahco, 
canvas,  embroidered  mushns  and  cambrics, 
playing  cards, room  paper,  cut  and  plate  glass, 
tobacco  pipes,  oU,  mmeral  acids,  cotton  twist, 
gloves,  beet-root  sugar,  candled,  basket  and 
wood  work,  &c.  There  are  also  some  iron  and 
bell  foundries,  numerous  glass-works,  tan- 
yai-ds,  paper  miUs,  dye  houses,  and  potteries. 
Of  the  articles  just  enumerated  and  of  its 
agricultural  produce  the  commerce  of  the  de- 
partment is  composed. 

MEUSE.    This  is  another  of  the  French 
departments,  derivmg  its  name  from  an  im- 
portant and  busy  river.  The  lower  part  of  the 
basin  of  the  Meuse  includes  a  good  deal  of 
fertile  flat  land,  with  not  a  few  marshes  and 
peat  bogs  ;  the  upper  pai't  of  it  is  in  general 
fertile,  and  presents  some  pretty  and  some 
bold  scenery.    The  basin  of  the  Meuse  com- 
municates wth  those  of  the  Rhine,  the  Seine, 
and  the  Schelde,  by  means  of  canals.  _ 
In  the  department,  hemp,  flax,  and  oleagi- 
nous seeds  are  cultivated.    CatUe,  s^me,  and 
goats  ai-e  numerous  ;  horses  ai-e  small.  Goose- 
berries and  strawberries  ai-e  gro^vn  m  veiy 
large  quantities  in  the  neighbourhood  of  Bfu-- 
le-Duc  and  Ligny,  whence  they  ai-e  lai-gely 
exported  in  the  preseiwed  state.  Gruy^^re  and 
cream  cheese  are  made  in  the  arondissement 
of  Commercy.  About  20  to  24  million  gallons 
of  wine  are  made  annually,  two-thirds  of  which 
are  consumed  on  the  spot,  and  the  remamder 
is  exported  to  Belgium.  ,  ,   •,  i 

Several  iron  mines  are  worked  ;  good  build- 
ing stone,  mari,  potters'  clay,  and  slates  are 
found.    Fossils  of  great  variety,  and  some  of 
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large  dimensions,  are  metwith.  The  chief  ma- 
mifactiires  are — iron,  made  in  about  forty  forges 
and  furnaces,  cotton  cloth  and  twist,  hosiery, 
oil,  glass,  paper,  pottery,  beer,  leather,  inferior 
brandy,  &c.  The  commerce  of  the  department 
is  fed  by  the  articles  already  enumerated,  and 
by  timber,  oak  staves,  clover  seed,  butter,  fat 
pork,  hides,  wool,  confectionary,  &c. 

MEXICO.  Humboldt  asserts  that  within 
these  states  almost  all  the  vegetable  produc- 
tions may  be  grown  which  are  found  between 
the  equator  and  the  polar  circle.  Any  enu- 
meration of  them  here  would  therefore  be 
unnecessary.  The  agriculture  of  the  table- 
lands does  not  supply  any  article  for  expor- 
tation. Cotton  is  grown  along  the  shores  of 
the  Pacific,  and  in  the  valley  of  the  Eio  Nasas, 
in  a  deep  depression  of  the  northern  table 
land ;  and  coffee  on  the  eastern  coast,  west  of 
the  town  of  Vera  Cruz ;  sugar  is  cultivated  in 
many  places,  and  a  considerable  quantity  is 
exported;  cocoa  is  collected  in  the  low  country 
along  the  river  Huasacualco ;  and  indigo 
along  the  southern  coast,  but  only  for  home 
consumption.  Tobacco,  which  in  many  parts 
succeeds  very  well,  is  only  permitted  to  be 
grown  in  certain  places. 

The  domestic  animals,  brought  over  from 
Em-ope  by  the  Spaniards,  have  multiplied 
greatly  in  Mexico,  owing  to  the  wide  tracts 
which  ai'e  not  or  cannot  be  cultivated,  and 
which  afford  pasture-ground  for  nine  or  ten 
months  of  the  year.  Cattle  is  abundant,  both 
on  the  table-lands  and  the  lower  tracts. 
Jerked  beef  and  horns  are  exported.  Sheep 
are  numerous  on  the  table-lands,  especially 
on  the  northern,  which  are  much  drier ;  and 
wool  is  an  article  of  exportation.  Horses 
abound  generally.  Horses  and  mules  are  ex- 
ported ui  great  numbers  to  the  United  States. 
On  the  great  plains  bordering  on  the  Bed 
Eiver  and  the  Arkansas  the  American  "buffalo 
abounds.  Game  is  abundant,  especially  deer 
and  hares.  The  cochineal  insect  is  reared 
with  great  care  on  the  table-land  of  Mixtecapan, 
whence  by  far  the  greatest  part  is  brought  to 
the  markets  of  the  world. 

Mexico  is  noted  for  its  mines  of  gold  and 
silver.  The  gold  mines  occur  chiefly  on  the 
western  side  of  the  Sierra  Madre,  north  of 
24°  N.  lat. :  the  silver  mines  are  richest  on 
the  mountains  which  rise  on  the  table  lands, 
and  in  those  which  border  their  margin.  Be- 
sides the  precious  metals,  Mexico  has  abund- 
ance of  copper,  iron,  and  lead,  which  are 
worked.  The  iron  mines,  however,  have  only 
been  opened  since  the  year  1825.  A  qiiick- 
silver  mine  is  worked  at  S.  Onofre,  on  the 
northern  declivity  of  the  Sierra  Madre.  The 
carbonate  of  soda,  -whioh  ia  necessary  for  the 


smelting  of  the  silver  ore,  is  collected  in  several 
lakes,  where  it  is  found  crystallised  on  the 
surface  in  great  abundance. 

Before  the  Mexican  Eevolution  in  1810, 
there  were  many  flourishing  manufactures  in 
Mexico,  the  annual  produce  of  which  amounted 
to  from  eight  to  ten  miUions  of  Spanish 
dollars,  or  about  two  milUons  of  English 
money.  The  most  considerable  were  those  of 
cotton  and  wool  in  the  to\vns  of  -Puebla, 
Cholula,  Tlascala,  Queretaro,  Lagos,  Guada- 
laxara,  and  Tezcuco.  The  manufactm-es  of 
soap,  leather,  and  saddlery  were  also  con- 
siderable. The  manufacturers  owed  their 
prosperity  to  the  high  price  at  which,  under  a 
system  of  monopoly,  European  goods  were 
sold  in  that  coimtry.  After  the  harbours  were 
thrown  open  to  a  free  trade  (in  1820)  the 
manufactures  began  to  decline,  and  are  now 
much  diminished. 

The  commercial  intercourse  between  the 
coast  and  the  table-lands  is  difl&cult  on  account 
of  the  steep  ascent  to  the  table-lands  from  the 
coast.  Even  in  those  parts  where  there  is  no 
obstacle  to  the  use  of  carriages,  the  goods  are 
commonly  carried  by  mules,  on  account  of  the 
great  number  of  these  animals,  and  the  low 
price  at  which  they  are  bought. 

The  maritime  commerce  is  considerable; 
but  it  is  carried  on  chiefly  in  foreign  vessels, 
Mexico  possessing  few  vessels  of  her  o^vn.  In 
the  beginning  of  the  present  centuiy  the  ex- 
ports, according  to  Humboldt,  amounted  to 
22,000,000  of  Spanish  dollars,  and  the  im- 
ports to  15,000,000  of  dollars.  Between  1820 
and  1830,  however,  the  exports  considerably 
diminished,  on  account  of  the  comparatively 
small  produce  of  the  mines,  the  precious 
metals  constituting  the  principal  article  of  ex- 
portation. The  coinage  of  gold  and  silver  in 
Mexico  in  1845  amounted  to  15,141,816  dol- 
lars. The  amount  of  gold  coined  in  Mexico 
in  the  18  months  ending  June,  1849,  was 
1,351,416  dollars,  and  of  silver,  27,003,989 
dollars ;  which,  with  nine  or  ten  million  dol- 
lars' worth  left  uncoined,  present  a  total  of 
about  38,000,000  dollars'  worth  raised  in  18 
months.  It  is  understood  that,  but  for  the 
high  price  of  quicksilver  for  smelting  or  amal- 
gamating, the  produce  would  have  been  larger. 

The  total  Mexican  exports  are  estimated  at 
about  20,000,000  dollars,  of  which  18,000,000 
are  in  precious  metals.  The  British  and  Irish 
produce  exported  to  Mexico  in  1848  was 
valued  at  945,937Z.  Our  imports  from  Mexico 
consist  chiefly  of  cochineal  and  logwood. 

The  aboriginal  architecture  of  Mexico  re- 
sembles that  of  Egypt,  not  only  'in  the  vast 
scale  and  massiveness  of  its  monuments,  but 
in  the  application  of  the  pyramid,  or  of  forms 
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composed  of  it.   Pyramids  not  inferior  to 

those  of  Egypt,  and  some  of  even  still  larger 
dimensions  in  their  plan  or  hase,  exist  in  the 
Mexican  teiritories ;  and  examples  of  the 
second  class  occm?  in  pyramid  towers,  consist- 
ing of  a  series  of  truncated  pj-ramids  placed 
one  ahove  another,  each  successive  one  being 
smaller  than  the  one  on  which  it  immediately 
rests,  so  that  it  stands  upon  a  platform  or 
terrace..  At  Teotihuacan,  about  eight  leagues 
to  the  north-east  of  the  city  of  Mexico,  are  an 
immense  number  of  pyramids,  several  hundred 
small  ones  ranged  in  files  or  lines,  and  two 
larger  ones  consecrated  to  the  sun  and  moon. 
Besides  monuments  which  are  chiefly  works 
of  magnificence,  others  exist  which  attest  the 
high  degree  of  civilization  attained  by  the 
aboriginal  nations  of  Mexico,  such  as  Cyclo- 
pean roads  and  bridges.  The  former  of  these 
were  constructed  of  huge  blocks  of  stone,  and 
frequently  carried  on  a  continued  level,  so  as 
to  be  viaducts  across  vaUeys. 

MEZZOTINTO  is  a  peculiar  mode  of  en- 
graving designs  of  any  description  upon  plates 
of  copper  or  steel.  In  this  style  of  engravmg, 
which  essentiaUy  difi'ers  from  every  other,  the 
surface  of  the  plate  is  first  indented  or  hacked 
all  over  by  the  action  of  an  instrument  some- 
thing Uke  a  chisel,  with  a  toothed  or  serrated 
edge,  called  a  cradle,  or  mezzotinto  grounder. 
This  tool,  being  rocked  to  and  fro  in  many 
directions,  indents  or  barbs  the  plate  uniformly 
over  its  face,  and  produces  what  is  caUed  the 
mezzotinto  grain  or  ground.  The  barb  or 
nap  thus  produced  retains  the  prmtmg-mk; 
and  if  in  this  state  of  preparation  an  mipres- 
sion  were  taken  from  the  plate  upon  paper, 
it  would  be  uniformly  of  a  deep  black  colour. 

The  mezzotinto  ground  having  been  laid, 
the  business  of  the  artist  properly  commences. 
Having  traced  or  drawn,  with  a  pencil  or  other 
instrument,  his  outline  upon  the  paper  (un- 
less, indeed,  as  is  sometimes  the  case,  this 
should  have  been  etched  by  the  ordinary  pro- 
cess previous  to  the  mezzotinto  ground  having 
been  laid),  he  proceeds  to  out  away  the  nap 
or  ground,  in  conformity  with  the  design,  from 
aU  those  parts  which  are  not  intended  to  be 
perfectly  black  in  the  impression.   The  instru- 
ments required  for  this  pui'pose  ai-e  scrapers 
and  burnishers.   With  the  former  he  scrapes 
away  more  and  more  of  the  ground  in  pro- 
portion to  the  brightness  of  the  Ught,  and  the 
burnishers  are  used  to  produce  perfect  white- 
ness where  it  is  required,  as  the  high  lights 
on  the  forehead  or  tip  of  the  nose,  or  white 
linen  in  a  portrait,  &c.    As  the  work  proceeds 
it  may  be  blackened  with  ink,  applied  with  a 
printer's  ball  or  oUierwise,  to  ascertain  the 
effect;  aftar  which  tiie  scraping  may  bo  again 


proceeded  with,  the  artist  taking  care  always 
to  commence  where  the  strongest  lights  are 
intended  to  appear. 

The  great  facUity  with  which  mezzotintos 
are  executed,  as  compared  with  line  engravings, 
will  be  obvious,  seeing  that  it  is  much  easier 
to  scrape  or  bm-nish  away  parts  of  a  dark 
ground  corresponding  with  any  design  sketched 
upon  it  than  it  is  to  form  shades  upon  a  white 
ground  by  an  infinite  number  of  strokes, 
hatches,  or  points,  made  -^vith  the  graver  or 
etching  needle.    Herein  consists  the  leading 
difference  between  this  and  all  other  modes 
of  engraving  ;  for,  while  the  process  in  each 
of  these  is  invariably  from  hght  to  dark,  in 
mezzotinto  it  is  from  dai-k  to  hght ;  and  even 
the  very  deepest  shades  are  produced,  as  we 
have  seen,  before  the  design  is  commenced. 
The  characteristic  or  distinguishing  excellence 
of  mezzotinto  engra\'ing  would  seem  to  con- 
sist in  the  rich  profundity  of  its  shadows,  and 
its  chief  defect  seems  to  be  a  corresponding 
poverty  in  the  lights.    Lithography  has  of 
late  years,  in  a  great  degree,  superseded  . 
mezzotint. 

MICA  is  a  mineral  which  usually  occurs  in 
thin  plates,  semi-transparent,  and  of  a  pecu- 
liar lustre.  It  consists  chiefly  of  sUica  and 
alumina,  with  small  proportions  of  potash, 
lithia,  and  other  substances,  It  is  very  useful 
for  many  optical  purposes,  since  it  is  easily 
separable  into  vei^  thin  plates,  and  is  in  that 
state  almost  transparent. 

Mica  gives  the  name  of  mica  schist  to  one 
of  the  earliest  groups  of  stratified  rocks  kniown 
to  geologists,  and  very  extensively  distributed 
throughout  the  mountain  regions  of  the  globe, 
often  in  contact  with  granite,  but  more  fre- 
quently supei-posed  on  gneiss.  It  is  frequently 
interstratified  vnth  gneiss,  primary  limestone, 
quartz  rock,  chloritio  schist,  and  clay  slate.  It 
difi'ers  from  gneiss  by  the  absence  of  felspar. 
In  respect  of  the  magnitude,  relative  abund- 
ance, and  crystalline  aspect  of  the  ingredients 
of  mica  schist,  there  is  every  possible  varia- 
tion, so  that  some  specimens  approach  ob- 
scm-ely  to  granite,  others  to  well  defined 
gneiss,  and  others  to  clay  slate. 

MICHIGAN.  A  few  industrial  statistics  of 
this  American  state  ^vill  be  found  under 
XJKiTEn  States. 

MICROMER.  These  ingenious  contri- 
vances for  measuring  small  spaces  or  angles 
with  great  accuracy  or  convenience,  present 
many  varieties. 

TTire  Micrometer.— This  frequentiy  consists 
of  two  fine  Avh-es  or  spider's  threads,  of  which 
one  is  fixed  and  the  other  moveable,  in  the 
I  eye-tube  of  a  telescope  at  the  place  where  the 
image  is  formed.   The  moveable  wire  la  in  a 
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slidingplatewhicb,  by  a  screw,  is  movedparallel 
to  the  other,  and  pei-pendicularly  to  the  axis  of 
the  telescope,  tiU  the  object  appears  to  be  com- 
prehended between>the  wes ;  and  a  graduated 
scale  is  pro\ided  for  the  measurement  of  the 
angle.  Each  division  is  equal  to  the  extent 
of  "space  moved  by  the  -mre  during  one  revo- 
lution of  the  screw,  and  the  head  of  the  screw 
is  graduated,  in  order  to  subdivide  the  scale. 
The  instrument  was  invented  by  Mr.  Gas- 
coigne  in  the  seventeenth  century,  but  it  ap- 
pears to  have  been  after^vards  neglected,  and 
was  re-invented  by  M.  Auzout.  The  micro- 
meter microscope,  for  reading  off  the  divi- 
sions of  graduated  circles,  is  an  instrument  of 
this  kind. 

The  Position  Wire  Micrometer  has  lately 
come  very  much  into  use  for  observations  of 
double  stars,  and  is  the  we  micrometer 
proper  for  equatorials.  In  this  construction 
there  are  two  wes  parallel  to  each  other,  each 
moveable  by  its  own  screw :  the  whole  appa- 
ratus can  also  be  turned  round  in  the  plane 
of  the  wkes,  so  as  "to  place  the  wires  in  any 
direction,  the  angle  round  which  it  is  turned 
being  read  off  by  two  verniers  upon  a  small 
circle  called  the  position  circle.  The  mode  of 
measuring  double  stars  by  this  instrument 
is  a  very  refined  problem  in  practical  as- 
tronomy. 

The  Divided  Object-Glass  Micrometer,  it 
an  object-glass  be  cut  across  so  as  to  form 
two  semicircles,  and  the  semilenses  be  sepa- 
rated by  shding  one  beyond  the  other,  each 
portion  will  form  its  proper  image,  and  these 
mil  retreat  from  each  other  as  the  semilenses 
are  moved.  The  semilenses  are  mounted  on 
slides,  and  the  quantity  of  separation  read  off 

upon  a  scale. 

The  Divided  Eye-Glass  Micrometer.  This 
consists  of  a  convex  lens  bisected  in  the  direc- 
tion of  a  diameter,  and  placed  either  at  the 
end  of  a  telescope  nearest  the  eye,  or  between 
some  of  the  other  lenses  of  the  eye-piece ;  it 
acts  as  a  micrometer  by  separating  the  two 
halves  of  the  lens,  as  in  the  former  case. 

The    Reticule    Micrometer    is  employed 
where  less  accurate  measurement  is  required. 
The  reticule,  or  diaphragm,  as  it  is  sometimes 
called,  is  any  fixed  arrangement  of  wires  or 
bars  which  can  be  applied  to  a  telescope  for 
the  purpose  of  measurement.    Suppose,  for 
example,  a  cross  like  an  X  to  be  cut  out  of 
brass  plate,  and  inserted  in  the  principal  focus 
of  a  telescope.    A  star,  in  passing  through 
the  field  of  the  instrument,  is  occulted  at  its 
passage  behind  each  of  the  bars,  and  the  time 
noted.    The  interval  will  show,  by  an  easy 
calculation,  how  far  it  passes  from  the  vertex; 
and  the  mean  of  the  times,  the  moment  when 


it  passes  the  axis  of  the  diaphragm.  This 
reticule  is  very  convenient  for  mapping,  it 
placed  in  the  meridian,  or  for  cometary  obser- 
vation, if  the  telescope  is  mounted  as  an  equa- 
torial, however  rudely. 

The  Circular  Micrometer.  A  metal  ring 
is  set  in  the  centre  of  a  perforated  glass  plate, 
and  the  outer  and  inner  edge  of  the  ring  is 
turned  true.  The  plate  is  fixed  in  the  focus 
of  a  telescope,  and  the  observer  notes  the  time 
when  a  star  disappears  at  the  outer  ring,  re- 
appears on  the  inner  ring,  disappears  again, 
and  finally  reappears.  These  data  afford  the 
means  for  measuring  small  angles. 

It  need  hai-dly  be  stated  that  manufacture 
of  such  apparal.us  as  the  above  must  take  a 
high  rank  in  philosophical  instrument  making. 

MICROSCOPE.  As  the  micrometer  enables 
the  man  of  science  to  measure  very  small 
spaces,  so  does  the  microscope  afford  the  means 
for  seeing  smaller  objects  than  would  other- 
■wise  be  visible.  The  scientific  principles  of 
the  microscope  are  beyond  the  present  work; 
it  is  only  as  a  work  of  construction  that  it  is 
treated  here. 

By  the  term  Simple  Microscope  is  meant 
one  in  which  the  object  is  viewed  directly 
through  a  lens  or  combination  of  lenses. 
When,  however,  the  magnifying  power  of  the 
glass  is  considerable,  it  requires  to  be  placed 
at  the  proper  distance  from  the  object  vnth 
great  precision  :  it  cannot  therefore  be  held 
with  sufficient  accuracy  and  steadiness  by  the 
unassisted  hand,  but  must  be  mounted  in  a 
frame  having  a  rack  or  screw  to  move  it  to- 
wards or  from  another  frame  or  stage  which 
holds  the  object.  The  lens  is  then  called  a 
microscope;  and  it  is  furnished,  according  to 
circumstances,  with  lenses  and  mirrors  to  col- 
lect and  reflect  the  light  upon  the  object,  and 
with  other  conveniences. 

The  Compound  Microscope  has  two  lenses 
which  have  totally  different  functions;  the 
first  receives  the  rays  from  the  object,  and, 
bringing  them  to  new  foci,  forms  an  image, 
■which  the  second  lens  treats  as  an  original 
object,  and  magnifies  it  just  as  the  single 
microscope  magnified  the  object  itself.  Each 
of  these  purposes  is  further  carried  out  by 
increase  in  the  number  of  lenses.    By  means 
of  successive  improvements,  the  Compound 
Microscope  now  holds  a  very  high  rank  among 
philosophical  implements ;  while  the  tran- 
scendant  beauties  of  form,  colour,  and  organi- 
zation which  it  reveals  to  us  in  the  minute 
works  of  nature,  render  it  subservient  to  the 
most  delightful  and  instructive  pursuits. 

The  Solar  Microscope  consists  of  a  conical 
tube  fixed  by  its  base  to  a  frame  of  wood, 
which  is  screwed  to  a  closed  mndow-sliutter,  at 
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an  aperture  purposely  made  in  the  shutter : 
the  tube  projects  into  the  room,  which,  when 
the  observations  are  to  be  made,  is  rendered 
quite  dark,  and  is  sometimes  hned  with  black 
cloth.  The  magnifying  power  is  produced  by 
a  system  of  lenses  contained  in  the  tube,  as 
in  other  microscopes.  On  the  exterior  of  the 
window  is  a  frame  carrying  a  i-ectangular  piece 
of  looldng -glass,  which,  by  turning  on  a  hinge, 
is  capable  of  being  fixed  at  any  angle  with  the 
waU  of  the  building,  wliile,  by  means  of  a  ring 
and  a  rack  and  pinion,  it  can  be  made  to  turn 
on  the  horizontal  axis  of  the  instrument,  so 
as  to  permit  the  rays  of  the  sun,  whatever  be 
the  position  of  the  latter,  to  be  reflected  into 
the  tube.  These  rays  are  made  to  converge 
on  the  object ;  and  from  thence,  after  refrac- 
tion through  the  system  of  object-glasses,  they 
proceed  to  a  screen,  on  which  they  depict  the 
magnified  image.  The  solar  microscope  is 
now  nearly  superseded  by  the  Oxyhydrogen 
Microscope.    [Luceenal  Miceoscope.] 

MIDDLESEX.  The  interest  in  this  small 
county  is  so  absorbed  by  that  of  the  gigantic 
metropolis  which  it  contains,  that  we  need  not 
enter  upon  its  industrial  and  commercial  fea  - 
tures here.  It  would  be  but  a  very  slight 
deviation  from  accuracy  to  say,  that  the  whole 
county  is  occupied  either  by  persons  whose 
daily  avocations  are  centred  in  London,  or  by 
persons  who  supply  the  various  markets  of 
the  metropolis  with  produce.  There  are  malt- 
ing, brewing,  distilling,  and  other  processes 
carried  on  upon  a  considerable  scale  in  the 
extra -metropohtan  parts  of  Middlesex,  but 
chiefly  looldng  to  London  as  a  centre. 

MILAN  is  a  gay  thriving  city  :  its  markets 
are  abundantly  supphed  with  every  luxury. 
Numerous  cofiee-houses,  splendid  hotels, 
abundance  of  handsome  carriages,  several 
theatres  (among  which  is  LaScala,  one  of  the 
largest  in  Europe),  well  supplied  with  actors 
and  singers, — all  attest  the  habits  of  a  luxu-- 
rious  capital.  It  is  also  a  famous  seat  of 
learning  and  of  the  fine  arts.  But  whaterer 
may  be  its  attractions  in  these  directions, 
Milan  can  hardly  be  called  a  commercial  city. 
Its  manufactures  consist  chiefly  of  silks, 
printed  cottons,  plate-glass,  jewellery,  artificial 
flowers,  soap,  and  leather. 

MILE.  The  connection  between  measures 
of  length  and  commercial  mf  *ters  renders  it 
useful  to  have  at  hand  a  comparison  of  the 
different  lengths  of  a  mile,  in  different  parts 
of  Europe.  The  English  statute  mile  is  8 
furlongs,  each  of  220  yards,  or  40  poles  of  5i 
yards  or  16i  feet  each.  It  is  also  80  survey- 
ing chains  of  22  yards  each.  It  is  therefore 
1760  yards,  or  5280  feet.  The  square  mile  is 
6400  square  chains,  or  640  acres. 


Yards. 

Stat,  miles. 

Ancient  Roman  mile .... 

1614 

.917 

Modem  Roman  mUe .... 

1628 

.925 

English  statute  mile  

1760 

1.000 

1808 

1.027 

Ancient  Scottish  mile  . . . 

]984 

1.127 

2240 

1.273 

Erench  posting  league  . . 

4263 

2A2'Z 

Spanish  judicial  league, . 

4635 

2.634 

Erench  league  of  25  to 

4860 

2.761 

6760 

3.841 

German  short  mile  .... 

6859 

3.897 

6864 

3.900 

Spanish  common  league . 

7416 

4.214 

8237 

4.680 

8244 

4.684 

Oi/0 

9113 

5.178 

9153 

5.201 

10126 

5.753 

11559 

6.568 

11700 

6.648 

MILK.  This  remarkable  and  valuable 
liquid  consists,  in  addition  to  the  watery  por- 
tion, serum,  &c.,  of  globular  particles,  having 
a  diameter  of  about  one  ten-thousandth  of  an 
inch.  They  are  composed  of  a  fatty  matter 
(butter)  and  a  coagulable  substance,  which  in 
many  points  resembles  albumen,  termed 
caseine,  or  the  matter  of  cheese.  Milk  is  a 
compoimd  fluid,  chiefly  consisting  of  oil,  sugar, 
and  protein. 

Millc  may  be  brought  to  a  dry  state,  and 
powdered,  in  which  condition  it  keeps  for  a 
length  of  time ;  and  by  dissolving  it  in  tepid 
water  an  artificial  milk  may  be  formed,  capable 
of  being  used  at  sea,  particularly  for  children 
during  long  voyages.  Of  the  valuable  use  of 
milk  in  dairy  husbandry,  see  BuTTEB ;  Cheese; 
Daisy.  Milk  is  also  used  as  an  antidote  in 
cases  of  poisoning  by  some  metalHc  salts,  such 
as  corrosive  sublimate,  perchloride  of  tin,  sul- 
phate of  copper,  <fec. 

There  is  too  much  reason  to  believe  that 
the  milk  sold  in  busy  towns  is  far  from  pure ; 
water  is  often  added  to  increase  the  quantity, 
and  strange  compounds  (according  to  chemical 
tests)  are  added  to  imitate  the  quality.  Until 
dealers  learn  to  be  commercially  honest,  there 
is  no  cure  but  the  ^^gilant  obsen'ation  of  the 
buyers ;  for  it  is  doubtful  whether  legislation 
could  meet  the  evil. 

MILLET,  is  cultivated  largely  in  the  south- 
em  parts  of  Europe — in  Spain,  Italy,  the  south 
of  France,  Switzerland,  and  southem  Germany; 
but  it  is  grown  most  extensively  in  the  East 
Indies,  China,  Arabia,  Syria,  Egypt,  and 
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Nubia.  It  has  also  been  introduced  into  the 
West  Indies,  where  it  is  caUed  auinea  Corn. 
In  the  East  millet  is  used  as  food  for  man  ; 
but  in  Europe,  though  it  is  sometimes  made 
into  loaves  and  cakes,  and  frequently  into 
puddings,  it  is  mostly  used  for  feeding  poultry 
and  domestic  animals.  The  leaves  and  pam- 
cles  are  given,  both  green  and  dried,  as  fodder 
to  cattle. 

MILLS  ;  MILL  WORK.  The  name  of  mill 
is  employed  rather  indefinitely  in  machinery. 
A  cotton  factory  is  called  a  mill ;  a  windmill 
is  a  mill;  a  coffee-grinder  is  a  mill;  and 
many  agricultural  implements  are  called  mills. 
Without  extending  the  application  too  widely, 
we  will  notice  a  few  of  the  mills  connected 
with  agricultural  pursuits. 

AH  the  machines  for  grinding  com  and 
seeds  are  mills,  whatever  may  be  their  parti- 
cular application.  At  the  Smithfield  Cattle 
Show,  and  similar  agricultural  exhibitions, 
such  mills  are  numerous.  One  prevalent  form 
is  that  of  an  iron  machine  supported  on  four 
legs,  having  a  winch  handle  on  one  side,  a  fly 
wheel  on  another,  a  hopper  at  the  top,  and  a 
crushing  apparatus  in  the  centre.  The  grain 
or  seed  is  put  into  the  hopper,  the  winch 
handle  is  turned,  the  grain  becomes  crushed 
to  powder,  and  falls  out  at  the  bottom  of  the 
apparatus.  Sometimes  the  miU  is  made 
chiefly  of  wood,  but  with  iron  wheel  and 
crushing  apparatus.  Lloyd's  wheat  mill,  in 
addition  to  the  usual  mill  apparatus,  has  a 
chest  which  acts  as  a  flour  dressing  machine. 
Some  mills  are  adapted  for  crashing  beans 
rather  than  seeds. 

CrossMll's  patent  mill  has  a  somewhat  higher 
class  of  action,  since  it  is  adapted  either  for 
hand,  horse,  or  steam  power.  In  addition  to 
the  grinding  of  com  and  seed,  it  will  hull 
rice,  coffee,  and  olives;  crush  bones  and 
metallic  ores;  and  grind  colours,  drugs, 
charcoal  and  various  other  substances. 

The  crushing  apparatus  in  mills  is  of  two 
kinds,  either  one  stone  worldng  round  in 
contact  with  another ;  or  two  metallic  surfaces 
between  which  the  substance  is  forced,  but 
between  which  it  cannot  pass  excetDt  in  a  fine 
state. 

MILLSTONES.  The  mUlstones  employed 
in  grinding  com  require  to  be  made  of  a 
peculiar  kind  of  stone.  The  greater  proportion 
of  our  millstones  are  procured  from  a  par- 
ticular spot  in  Western  Germany.  At  about 
ten  miles  from  Coblenz  is  a  small  town  called 
\ndernach,  the  chief  trade  of  which  is  in 
millstones  procured  from  the  neighbouring 
quarries  of  Nieder-Mendig.  There  arc  several 
quarries,  averaging  about  60  feet  in  depth, 
each  quarry  shaped  like  an  inverted  cone,  down 
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the  sides  of  which  the  quarry  men  descend 
by  a  spiral  path.  The  quarry  men  have  to 
cut  away  through  a  superincumbent  layer  of 
soft  porous  stone,  till  they  come  to  a  layer  of 
hard,  blackish,  heavy  stone,  regularly  porous, 
and  yielding  sparks  when  strack  with  iron. 
This  is  the  mill-stone,  and  requires  good  and 
well  prepared  tools  to  work  it ;  it  is  supposed 
to  be  a  compact  lava  from  some  extinct  volcano; 
and  as  there  are  fissures  or  gaps  at  intervals, 
these  facilitate  the  separation  of  the  stone  into 
blocks  suitable  for  millstones.  All  round  the 
bottom  of  the  conical  cavities,  the  stone  has 
been  excavated  in  galleries  or  horizontal 
passages.  The  stones  are  brought  to  shapft 
by  means  of  hammers  and  chisels.  A  deep 
socket  is  cut  through  the  middle  of  such  stones 
as  are  intended  for  runners,  or  upper  stones. 
The  furrows  on  the  surfaces  of  thfe  stones  are 
produced  by  means  of  a  double  edged  hammer, 
about  14  lbs.  weight. 

The  hard  volcanic  stratum  from  whence  the 
millstones  are  cut,  extends  five  miles  in  length 
by  three  in  breadth  ;  so  that  the  supply  may 
for  all  practical  purposes  be  deemed  inex- 
haustible. It  is  known  that  millstones  have 
been  procured  from  this  spot  during  a  period 
of  2,000  years.  Four  or  five  families  usually 
unite  in  the  labour  of  sinking  a  shaft  and 
working  the  stone ;  aU  assisting  in  the  labour 
according  to  their  strength  and  ability. 
The  workers  divide  themselves  into  four  groups 
— the  miners,  the  lifters,  the  cutters,  and  the 
loaders.  When  the  millstones  are  properly 
shaped,  they  are  sent  down  the  Rhine  upon 
the  immense  timber  rafts  which  navigate  that 
river.  When  the  rafts  arrive  at  Holland,  they 
are  broken  up  for  the  sale  of  the  timber ;  and 
the  millstones  are  distributed  in  various 
quarters  according  to  the  demand. 

MINARET  in  Turkish  and  Eastern  archi- 
tecture, is  a  very  slender  and  lofty  turret, 
having  one  or  more  projecting  balconies 
around  it,  that  divide  it  externally  into  two  or 
more  stories.  They  are  used  in  Mohammedan 
countries  for  the  purpose  of  calling  the  people 
to  prayers,  and  therefore  serve  the  pvu^jose  of 
belfries ;  but  they  are  also  frequently  added 
merely  for  ornament. 

MINERALS.  Various  methods  of  arrange- 
ment of  minerals  have  been  proposed  by  diSe- 
rent  authors.  According  to  Werner,  minerals 
were  divided  into  the  four  classes  of  earthy 
minerals,  saline  minerals,  inflammables,  and 
metals :  Karsten  classed  them  under  the  heads 
of  earths,  salts,  combustibles,  and  metals : 
Haiiy  divided  minerals  into  acidiferous  earthy 
substances,  earthy  substances,  non-metallic 
combustible  bodies,  metallic  bodies,  substances 
not  sufficiently  known  to  admit  of  classification, 
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rocks  and  volcanic  products  ;  Phillips's  classes 
are,  earthy  minerals,  alkahne-earthy  minerals, 
acids,  acidiferous  earthy  minerals,  acidiferous 
alkaline  minerals,  native  metals,  metalhferous 
minerals,  and  combustible  minerals ;  Berzelius 
made  a  chemical  classification.  Various 
modes  of  classifying  minerals  have  depended  on 
the  relative  structure,  fractnro,  hardness,  specific 
gravity,  transparency  and  lustre  of  the  mme- 
rals.  The  study  of  tliis  subject  in  a  systematic 
form  constitutes  the  science  of  Mineralogy. 

MINIATURE  PAINTING.  Miniature 
painting,  properly  so  named,  is  in  water- 
colours,  though  it  is  not  at  aU  similar  in  its 
process  to  that  employed  in  water-colour 
drawings  in  general.  Instead  of  being  apphed 
in  washes,  or  by  different  tints  laid  over  each 
other,  the  colours  are  entirely  dotted,  stippled, 
or  hatched  upon  the  surface ;  though  some- 
times only  the  face  and  other  flesh  parts  are 
BO  executed,  as  requiring  greater  finish  and 
deUcacy,  while  the  drapery  and  background 
are  either  partiaUy  or  wholly  executed  according 
to  the  usual  mode  of  water-colour  drawing. 
The  material  employed  for  painting  upon  is 
generally  ivory  (the  surface  of  which  is  first 
prepared  for  receiving  the  colours),  or  vellum ; 
sometimes  Bristol-board,  or  other  drawing- 
paper  of  that  sort.  Ivory  however  is  preferred, 
as  not  only  more  durable,  but  bearmg  out  the 
colours  with  greater  brilhancy. 

MINING.    The  use  of  the  metals,  and  con- 
sequently some  process  for  the  extraction  and 
separation  of  them,  may  be  traced  to  the  most 
remote  antiquity.    In  respect  to  our  own 
country,  mines  were  worked  in  Britam  by  the 
Eomons ;  but  during  the  Saxon  period  they 
were  much  neglected;  and  subsequently  to 
this  period  they  were  chiefly  worked  by  Jews. 
In  the  reign  of  Ehzabeth  the  art  of  mining 
had  fallen  into  so  much  decay  that  an  impor- 
tation of  foreign  skill  was  found  necessary  to 
revive  them;  and  the  Germans,  long  and 
justly  celebrated  as  skilful  miners,  received 
every  encouragement  to  settle  in  this  country 
and  turn  their  attention  to  them.    In  the 
17th  centmy  the  use  of  gunpowder  in  mines 
was  introduced  ;  and  early  in  the  next  century 
the  rich  copper  mines  of  Cornwall  were  first 
worked.    The  invention  of  the  steam-engine 
was  early  rendered  applicable  to  mining  in 
this  country,  and  contributed  to  the  present 
perfect  state  of  the  art.    After  the  invention 
by  Savery  and  Newcomen,  the  steam  engine 
became  a  most  useful  auxiliary  in  the  bauds 
of  the  miner ;  and  the  improvements  of  Watt 
were  still  more  beneficial.   The  Cornish  steam 
enf'ines  are  now  among  the  most  powerful  in 
tho  world.   The  use  of  iron  pumps  instead  of 
wooden  in  the  shafts,  and  the  laying  down  of 


tramroads  in  the  galleries  of  a  mine,  were  two 
otlier  great  improvements.  Great  improve- 
ments, too,  have  been  made  m  the  mechanical 
treatment  of  the  ores  after  they  have  been 
extracted. 

There  are  four  principal  classes  into  which 
mineral  deposits  may  be  divided ;  veins,  beds, 
masses,  and  fragmentary  deposits.    Veins  are 
generally  long,  narrow,  and  iiTegular  fissures, 
traversing  the  rocky  crust  of  the  globe,  which 
they  penetrate  to  an  unknown  depth,  and  at  a 
high  angle  of  inclination.    They  are  for  the 
most  part  filled  with  sparry  and  stony  sub- 
stances called  the  '  vemstone,"  or  the  '  gangue,' 
of  the  vein,  but  contain  here  and  there 
irregular  masses  or  '  bimches'  of  the  metaUio 
ores,  often  of  immense  size  and  value,  and 
which  it  is  the  principal  business  of  the  miner 
to  discover  and  exti-act.    Most  of  the  metals 
are  of  common  occm-rence  in  vems.    Bed^  axe 
layers  of  mineral  substances  intei-posed  between 
the  strata  of  solid  rock,  which,  except  in  their 
containing  valuable  matter,  they  very  much 
resemble.    Several  of  the  metals,  especiaUy 
lead,  ai-e  occasionally  found  in  beds;  coal, 
clay-konstone,  and  rock-salt,  exclusively  so. 
Masses  or  Pipe-Veins,  ai'e  in-egular  branclung 
cavities    descending    either    vertically  or 
obUquely  into  the  rock,  and  filled  up  with 
metalhferous  matter.    They  usually  contam 
copper,  lead,  or  oxides  of  iron.  Fragmentary 
Deposits  occur  associated  with  many  of  the 
loose  superficial  beds  of  sand  and  gravel  which 
occur  m  the  valleys  of  mineral  districts,  con- 
sistm<^  of  the  detritus  of  the  neighbouring 
mountains,  which  has  been  washed  down  from 
thence  at  remote  geological  epochs.    Tin  and 
gold  are  the  chief  metals  found  in  this  form. 
Each  kind  of  metalhc  ore  is  found  io  prevail 
in  some  one  geological  formation  rather  than 

others.  .  , 

Most  metals  are  found  m  the  state  of  Ores, 
that  is,  chemically  combined  Avith  certain 
mineralizing  substances.  The  most  important 
of  these  minerahziug  bodies  are  oxygen  and 
sulphur;  the  next  in  rank  are  chlornie,  and 
the  sulphuric,  carbonic,  and  phosphono  acu  s. 
These  elements  require  to  be  separated  by  the 
processes  of  metallurgy ;  but  there  are  also 
other  mechanical  impurities  scarcely  less  im- 
portant, which  require  to  be  partially  separated 
in  the  mine,  and  which  therefore  fall  entn-dy 
within  the  province  of  the  miner  Itfrequentb^ 
happens  too  that  ores  of  a  v^•orthless  character 
are  mixed  up  with  the  more  valuable  ones, 
thus  copper  and  load  '^'^  f  f  V'  "^I 
panied  by  iron  pyrites  and  ^onde,  both  oi 
which  mist  be  regarded  as  ""1™"*;!^^^^ 
therefore  separated  as  fai-  as  possible  previous 
to  any  process  in  the  furnace. 
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Veins  or  bedg  are  seldom  visible  at  the 
Burfaoe  of  the  g;-ound,  being  generally  con- 
oettled  by  the  soil.  As  the  deposits  usually 
present  no  ti-aoe  of  tlieir  existence  at  the 
surface,  certain  general  indications  must  be 
had  recoTirse  to  for  their  discovery ;  the  number 
of  indications  which  guide  the  miner  is  con- 
siderable, and  increases  as  science  and 
experience  advances.  Wlien  a  new  yein  or 
mineral  deposit  has  been  by  any  process  dis- 
covered, the  most  usual  step  after  obtaining 
the  consent  of  the  proprietor,  is  the  fomation 
of  a  company;  for  companies  are  generally 
found  to  work  mines  better  than  individuals. 
The  company  agree  with  the  proprietor  as  to 
the  extent  of  gi-ound  within  which  operations 
may  be  carried  on,  the  proportion  of  the  gross 
mineral  produce  or  its  equivelent  in  money 
which  the  owner  is  to  receive  free  of  all 
expense  in  raising  and  making  it  marketable, 
and  other  matters. 

In  commencing  the  mining  operations,  the 
usual  system  is,. to  dig  down  from  the  surface 
until  the  vein  or  bed  is  reached.    A  spot  is 
selected  as  the  site  of  a  shaft,  which  is  fre- 
quently sunk  in  an  inclined  dkection  upon  the 
com'se  of  the  vein,  or  if  intended  to  be  per- 
pendicular, it  is  commenced  upon  that  side 
towards  which  the  vein  inclines  or  underlies, 
and  at  such  a  distance  from  its  '  back'  or  out- 
crop, as  to  come  down  upon  it  at  a  given 
depth,  say  10,  20,  or  30  fathoms.    On  cutting 
the  vein,  the  shaft  is  for  a  time  suspended, 
and  two  horizontal  passages,  often  termed 
'galleries,'  but  by  the  miner  'levels,'  are 
excavated  or  '  driven'  upon  the  vein  in  both 
directions.    These  passages  are  usually  about 
six  feet  in  height  and  three  or  four  in  breadth, 
and  rather  smaller  above  than  below.  They 
are  the  principal  means  of  exploring  the 
contents  of  veins.    If  the  shaft  is  deep,  '  cross- 
cuts' and  other  levels  are  made  at  different 
heights,  so  as  to  explore  the  vein  at  different 
parts.    After  cutting  the  vein,  there  are  two 
modes  of  proceeding  —  continuing  the  shaft 
perpendicularly  through  the  vein,  or  obliquely 
upon  the  vein ;  the  choice  between  these  two 
plans  depends  on  a  number  of  practical  cir- 
cumstances.   Supposing  the  shaft  to  proceed 
perpendicularly  after  cutting   the  vein,  on 
reaching  the  depth  of  ten  fathoms  or  there- 
abouts below  the  point  of  intersection  another 
cross-cut  will  be  driven  to  it.    In  this  manner 
the  shaft  proceeds  indefinitely,  cross-cuts  being 
driven  at  every  ten  fathoms  or  whatever 
distance   is  most    convenient,   and  levels 
extended  from  each  upon  the  course  of  the 
vein,  the  nature  and  value  of  which  are  thus 
thoroughly  explored. 

The  mining  operations  are  soon  alfected  by 


the  impurity  of  the  air.  It  is  chiefly  in  the 
ends  of  the  levels  that  the  evil  of  imperfect 
ventilation  begins  to  be  felt,  the  air  here 
gradually  becoming  close  and  unfit  for  respira- 
tion, as  the  levels  advance  further  from  the 
shaft,  especially  when  from  the  hardness  of 
the  ground  frequent  blasting  is  necessary. 
As  soon  as  this  is  found  to  be  the  case,  a 
remedy  of  a  very  simple  nature  is  applied, 
which  consists  in  sinking  a  smaU.  pit,  termed 
a  '  winze,'  upon  the  vein,  fi-om  the  upper  level 
to  the  extremity  of  the  one  below  it.  This 
communication  having  been  effected,  the  two 
levels  become  perfectly  ventilated,  each  having 
a  double  communication  with  the  atmosphere 
by  which  both  an  ascending  and  descending 
current  is  produced.  The  winzes  are  generally 
made  at  intervals  of  20  or  30  fathoms  apart, 
and  from  each  level  to  those  above  and  below 
it;  they  serve  not  only  for  ventilating  the 
galleries,  but  also  assist  the  exploring  and 
worMng  of  the  vein. 

The  various  operations  may  proceed  indefi- 
nitely, according  to  the  richness  of  the  vein. 
The  shaft  -will  continue  to  be  sunk,  cross- 
cuts driven  to  the  vein  at  every  ten  fathoms  or 
thereabouts,  levels  extended  in  both  directions 
from  them,  and  the  ground  between  them 
subdivided  by  winzes.  The  excavations  mVL 
now  have  assumed  a  regular  form,  and  become 
what  is  properly  termed  a  mine.  In  mining 
operations,  where  the  vein  is  not  very  hard, 
the  ore  may  be  broken  down  with  the  '  pick' 
only,  but  it  is  generally  necessary  to  blast  it 
with  powder,  by  which  process  large  quantities 
are  detached  from  the  vein  by  evexy  shot, 
llie  ore  having  been  detached  is  carried  in 
tram-waggons  to  the  shaft,  and  thence  raised 
to  the  surface.  When  the  levels  have  been 
extended  to  a  considerable  distance  from  the 
shaft,  the  ventilation  will  again  become  defec- 
tive, notwithstanding  their  communication  by 
winzes.  The  expense  of  the  transport  of  ore 
and  masses  of  rock  and  rubbish  to  the  shaft 
also  becomes  considerable ;  and  if  the  pros- 
pects of  the  mine  continue  such  as  to  warrant 
the  expense,  a  new  shaft  must  now  be  sunk 
on  one  or  both  sides  of  the  former,  This 
new  shaft  will  be  so  placed  as  to  intersect  the 
vein  much  deeper  than  the  former,  and  this 
point  will  be  so  arranged  as  to  correspond 
either  with  one  of  the  deepest  levels,  or  some 
proposed  level  deeper  stUl.  By  accurate 
measurements,  mining  engineers  are  able  to 
work  a  second  shaft  from  many  different  depths 
at  one  time.  At  the  Consolidated  Mines  in 
Cornwall,  a  perpendicular  shaft,  204  fathoms 
in  depth,  was  worked  from  fifteen  different 
points  at  once.  Mining  shafts  are  generally 
aboixt  eight  feet  by  six  in  area. 
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As  veins  are  generally  found  to  run  nearly 
parallel,  and  often  at  no  great  distance  from 
each  other,  and  as  the  neighbourhood  of  a 
productive  vein  is  a  favourable  indication  of 
the  contents  of  others  in  its  vicinity,  transverse 
levels  or  '  cross-cuts'  are  frequently  diiven 
from  mines  at  various  depths,  mth  a  view  to 
discover  side-veins  or  to  malce  trial  of  branches 
which  diverge  from  the  mam  lode.  Metal- 
liferous veins  are  often  traversed  by  other 
veins  crossmg  them  at  nearly  right  angles, 
which  seldom  contain  ore,  except  perhaps 
near  the  pomts  of  hitersection :  they  are 
termed  '  cross-courses,'  or  '  cross-veins.'^ 

Where  a  vein  has  been  worked  by  driving  a 
level  towards  it  from  a  valley  or  other  conve 
nient  point  on  the  surface,  the  drainage  to  the 
point  of  intersection  is,  of  course  complete ; 
and  hence  in  mountainous  countries,  where 
deep  ravines  occur,  levels  may  be  made  for 
draining  at  a  much  smaller  expense  than 
where  engines  are  required  to  pump  the  water 
up  from  a  great  depth. 

The  tools  and  processes  employed  by  the 
miner  in  the  excavation  of  the  rock  or  the  vein 
are  simple.    As  his  work  is  chiefly  of  two 
kinds,  simly  excavating  the  ground  when  soft, 
and  blasting  it  when  hard,  his  tools  are  suited 
to  each  process,  the  '  pick'  and  '  gad'  being 
used  for  the  former  ;  the  'borer'  or  'jumper,' 
and  the  hammer  used  to  propel  it,  for  the 
latter,  with  several  minor  accessories  for  firing 
the  shots,  when  the  hole  has  been  completed 
to  its  proper  depth.    The  pick  resembles  a 
common  pickaxe,  but  is  smaUer  and  more 
convenient,  the  iron  head  being  sharp  and 
pointed  at  one  end,  and  very  short  and 
hammer-shaped  at  the  other.    The  wedge  or 
'  gad'  is  sometimes  used  in  conjunction  with 
the  pick ;  it  is  made  of  wrought  kon,  and 
often  with  curved  sides.     The  'borer'  or 
jumper'  is  an  iron  rod  or  circular  bar,  usually 
about  two  feet  in  length,  steeled,  and  formed 
into  a  flat  sharp  edge  at  the  end  ;  it  is  driven 
into  the  rock  by  one  man  with  a  heavy  hammer, 
while  the  other  continually  turns  it  round  so 
as  to  expose  the  cutting  edge  to  fresh  surfaces 
of  the  rock.    The  pulverised  matter  is  di-awn 
out  from  time  to  time  by  a  tool  called  a 
« scraper ; '  and  in  the  hole  so  formed  are  placed 
the  powder  and  fuse  for  blasting. 

When  the  influx  of  water  in  a  mine  becomes 
at  all  considerable,  recourse  must  be  had  to 
the  power  either  of  a  water-wheel  or  a  steam- 
engine  to  discharge  it  to  the  surface.  If  a 
water-wheel  is  used  instead  of  horse-power, 
pumps  are  in  that  case  fixed  in  the  shaft,  pro- 
portioned in  size  to  the  quantity  of  water  to 
be  drawn,  10  or  12  inches  in  diameter  being  a 
very  common   size  where  there  is  only  a 


moderate  influx.   The  pumps  used  in  mines 
do  not  act  lilce  common  household  pumps ; 
they  are  arranged  in  'hfts'  or  columns,  of 
considerable  height,  often  indeed  from  20  to 
30  fathoms,  the  water  bemg  discharged  into 
cisterns  placed  at  the  foot  of  each.  The  pumps 
are  now  commonly  made  of  iron.    The  whole 
column  of  pumps  in  a  shaft  is  commonly 
worked  by  a  single  pump-rod,  which  goes 
down  the  middle  of  it  and  communicates  mth 
each  column  by  a  rod  attached  to  its  side. 
The  steam-engine  has  long  been  the  great 
auxiliary  of  the  EngUsh  miner,  both  for 
drawing  up  the  minerals  and  for  discharging 
the  water. 

The  mode  of  support  used  in  mines  is  of 
three  kinds— by  leaving  pillars  of  the  vein,  for 
which  purpose  the  poorer  masses  are  of  course 
selected;  by  tknbering;  and  by  waUing  either 
with  brick  or  stone.  Timbeiing  is  a  very 
common  and  convenient  plan,  and  consists  of 
timber  frame-work  and  boards.  Shafts  and 
levels  are  sometimes  also  supported  by  waUing. 

The  ventilation  of  mines  is  most  generally 
and  most  effectually  accomplished  rather  by  a 
judicious  arrangement  of  the  works  and  fre- 
quent communication  with  the  surface  than 
by  mechanical  means,  although  it  sometimes 
becomes  necessary  to  resort  to  the  latter.  The 
general  mode  of  working  and  ventilatmg  coal- 
mines is  noticed  under  Goal. 

The  ore  raised  to  the  surface  is  enormous 
in  some  mmes.    At  the  Consolidated  Mmes 
in  Cornwall  it  has  sometimes  amounted  to 
200  tons  a  day,  of  which  three-fourths  is  earth 
or  rubbish.    To  remove  this  rubbish  is  the 
object  of  dressing,  for  which  purpose  the  lumps 
are  taken  to  the  'dressing  floors,'  near  the  " 
mouths  of  the  principal  shafts  and  levels,  and 
are  there  broken  with  hammers.    The  ore  is 
then  picked  out  by  boys  and  women,  and  fur- 
ther subjected  to  various  processes  of  crush- 
ing, stamping,  and  washmg.  Wlien  themetdlic 
portions  are  as  far  separated  as  it  is  possible 
for  them  to  be  by  these  processes,  they  are 
roasted  in  furnaces,  to  drive  off  the  oxygen 
and  ah  other  chemical  substances  that  may  be 
combined  .with  them. 

L>urmg  the  year  1850,  a  number  of  new 
Enghsh  mmes  were  opened,  and  many  old 
mines  were  brought  more  prominently  than 
before  into  notice.  As  a  field  of  ^vestment 
and  speculation,  Enghsh  mines,  after  a  long 
period  of  depression,  have  lately  reeved  ;  and 
there  are  not  wanting  indications  that  some- 
thing of  the  recklessness  of  railway  speculation 
will  soon  be  obser^■abl6  in  ™ning  ransac^ 
tions.  Tliere  are  public  manias  of  1^°^ 
wliich  seem  to  supervene  at  intervals  of  a  few 
years.    There  wore  dividends,  to  the  amount 
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of  213,570/.,  paid  in  42  Devon  and  Cornwall 
mines  in  1850 ;  being  larger  in  amount  than 
in  tlie  four  preceding  years.  The  Devon  Great 
Consols  Mine,  near  Tavistock,  is  at  the  pre- 
sent time  the  richest  in  the  United  Kingdom ; 
no  other  mine  yields  so  large  a  return  for  the 
capital  sunk  in  working  it;  and  the  value  of 
the  shares,  in  respect  to  premium  on  the 
oiiginal  price,  excels  any  thing  that  the  rail- 
way ferment  has  presented  to  us,  either  in 
England  or  elsewhere.  Most  of  the  best 
mines  in  Devon  and  Cornwall  yield  both  tin 
and  copper,  the  copper  being  generally  found 
below  the  tin. 

Various  details  relating  to  English  mining 
will  be  found  imder  Coppeb;  Coenwail; 
Debbyshire  ;  Ibon  ;  Lead  ;  &c. 

MINT ;  COINING.  The  mode  of  coining 
English  money  in  early  times,  was  rude  and 
inartificial ;  the  sole  expedient  employed  being 
to  fix  one  die  firmly  in  a  wooden  block,  and  to 
hold  the  other  in  the  hand  as  a  puncheon ; 
then,  by  striking  the  latter  forcibly  and  re- 
peatedly with  a  hammer,  the  impression  re- 
quired was  at  length  worked  up.  Scai-cely  any 
improvement  was  made  in  this  method  until 
about  the  middle  of  the  16th  centmy,  when 
the  power  of  the  screw  was  applied  to  coinage 
at  the  French  mint. 

When  bullion  or  ingots  of  gold  or  silver  are 
sent  to  the  mint  to  be  coined,  the  weight  and 
quality  are  ascertained  with  scrupulous  exact- 
ness, in  order  that  an  equivalent  in  coin  may 
be  retui-ned  for  it.  They  are  melted  in  pots, 
with  such  proportion  of  alloy  as  shall  give 
the  requisite  standard  of  quality.  The  melted 
and  alloyed  metal  is  cast  into  bars,  and  these 
■bars  are  rolled  into  plates  of  the  proper  thick- 
ness, whether  for  sovereigns,  half  sovereigns, 
shillings,  or  any  other  coins.  The  plates  or 
sheets  are  cut  up  into  circular  pieces  by  a 
cutting-out  press,  each  scrupulously  accurate 
as  to  weight  and  size. 

Then  come  the  processes  for  impressing  a 
device  on  each  sui-face  of  the  coia.  The  coin- 
ing press  consists  of  a  screw,  to  which  the 
upper  die  is  connected ;  this  is  worked  by  a 
fly,  and  forces  that  die  which  is  attached  to  it 
with  considerable  force  upon  the  other  die, 
which  is  firmly  fixed  below.  The  circular 
form  of  the  piece  admits  of  some  addition  to 
the  impression,  to  preserve  the  outer  edge. 
This  was  first  attempted  by  placing  a  graining 
so  as  to  form  a  regular  circle  on  the  outside 
of  the  legend,  quite  to  the  edge  of  the  coin. 
Afterwards  a  legend  was  imprinted  upon  the 
edge  of  the  larger  pieces  ;  such  an  impression 
IS  given  to  the  edge  of  the  coin  by  passing  it 
oetween  two  plates,  so  that  when  the  coin  has 
oeen  carried  by  the  moveable  plate  to  the  end 


of  that  whicli  is  fixed,  it  has  become  marked 
upon  the  whole  of  the  edge.  As  it  is  difficult 
to  impress  a  legend  upon  the  rim  of  the 
smaller  coins,  a  graining  has  been  devised  for 
the  protection  of  their  outer  edge ;  this,  which 
is  called  milling,  has  at  difierent  times  been 
rectangular  and  diagonal  to  the  thickness  of 
the  piece,  according  to  the  views  entertained 
as  to  the  best  mode  of  preventing  coin- 
clipping. 

From  the  money,  when  finished,  two  pieces 
are  taken  for  every  151b.  weight  of  gold,  and 
two  at  least  for  every  60 lbs.  weight  of  silver. 
These  selected  pieces  (which  are  presumed  to 
be  an  average  of  the  whole)  are  subjected  to 
rigorous  assayings — one  called  the  private 
assay  within  the  mint ;  and  the  other  the  ti-ial 
of  the  pix,  at  which  some  of  the  great  ofiicers 
of  the  government  are  always  present. 

At  the  London  Mint  the  melting  pots  will 
each  hold  400  lbs.  of  gold.  The  ingots  into 
which  the  gold  is  cast  are  10  inches  long,  7 
broad,  X  0-6  thick.  The  press-room  has  eight 
stamping  presses,  which  -will  together  strike 
nearly  20,000  coins  in  an  hour.  In  standard 
coins,  the  pure  gold  is  alloyed  with  a  little 
silver,  and  the  pure  silver  with  a  little  copper. 
A  sovereign  weighs  123-274  grains,  of  which 
113'001  grains  are  pure  gold;  a  shilling  weighs 
87-27  grains,  of  which  80-727  grains  are  pure 
silver. 

MIKROE.  This  term  is  nearly  equivalent 
to  looldng glass,  in  ordinary  application;  it  ap- 
plies to  flat  silvered  looking  glasses,  as  well 
as  to  the  convex  and  concave  mirrors  which 
used  to  form  ai-ticles  of  ornamental  furniture. 
But  it  is,  or  ought  to  be,  equally  correct  a 
name  for  any  polished  plate  of  silver,  steel,  or 
other  substance  which  yields  a  clear  optical 
reflection.  A  few  details  concerning  silvered 
glass  mirrors  will  be  found  under  Silveeing. 

MISSISSIPPI  (or  the  Great  Water,  as  the 
term  signifies  in  the  native  language),  is  one 
of  the  largest  rivers  on  the  globe,  which  drains 
with  its  numerous  branches,  a  surface  of  about 
1,100,000  square  mUes.  It  falls  into  the  Gulf 
of  Mexico  by  six  mouths,  after  a  course  of 
more  than  3200  miles ;  but  if  we  consider  tlie 
Missouri  as  the  principal  river,  the  whole 
coiurse  is  at  least  4400  miles.  Several  of  its 
other  afiQuents  would,  considered  singly,  be 
deemed  grand  and  mighty  rivers,  especially 
the  Ohio,  the  Wisconsin,  and  the  Illinois. 

The  rivers  Mississippi  and  Missouri  eaeh 
give  name  to  a  state  of  America,  a  few  indus- 
trial statistics  of  which  will  be  found  imder 
United  States.  Perhaps  no  region  in  the 
world  is  increasing  more  rapidly  in  production 
and  commerce  than  the  rich  valley  of  the 
Mississippi.     Steamers   now   carry  heavy 
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freights  for  a  distance  of  many  hundred  miles 
along  this  great  river,  in  the  midst  of  a  valley 
of  almost  unparalleled  productiveness, 

MIST,  is  the  vapour  of  water  rendered  vis- 
ible by  the  temperature  of  the  air  being  re- 
duced below  that  of  the  vapour.  When  the 
mist  is  very  thick  it  is  called  a  fog.  Water, 
in  the  state  of  vapour,  is  continually  rismg 
into  the  atmosphere  at  all  the  usual  tempera- 
tures ;  but  in  very  hot  weather  the  air  is  not 
easily  saturated  with  vapour,  and  in  cold  wea- 
ther evaporation  is  slow :  thus  there  is  more 
vapour  in  the  air  in  summer  than  in  winter, 
and  in  hot  countries  than  in  temperate  clim- 
ates, in  all  cases  where  similar  surfaces  of 
water  are  exposed  to  the  su^'s  rays.  Indeed, 
it  has  been  found  that  the  quantity  of  vapom- 
in  the  air  diminishes  nearly  uniformly  with 
the  temperature  from  the  equator  to  the 
poles. 

MODELLING.  Modelling  in  clay  reqmres 
the  aid  of  a  few  tools  ;  but  no  tool  is  more 
useful  than  the  fingev ;  indeed  tools  haye  been 
mvented  as  mere  aids  to  the  fingers,  and  are 
designed  only  to  do  what  they  cannot  perform. 
Whe  tools  are  the  most  useful,  being  fashioned 
into  loops  of  various  shapes  and  sizes,  round 
and  angular,  and  fixed  into  wooden  handles. 
The  wooden  tools  are  made  of  box  and  ebony, 
of  various  shapes  and  sizes— curved,  straight, 
pointed,  rounded,  and  flat  and  broad  ;  the 
broad  tools  being  notched,  and  designed  chiefly 
for  working  the  large  convex  masses,  or  large 
folds  in  drapery. 

The  clay  used  is  common  potter's  clay,  hut 
of  the  best  quality.  It  must  be  so  wet  that  it 
will  not  stand  in  a  mass  much  higher  than  its 
own  width  without  support.  The  supports 
for  the  clay  are  amost  important  consideration ; 
for  if  not  properly  attended  to,  the  finished 
work,  the  fruits  of  months  of  labour,  might 
suddenly  fall  to  pieces  by  its  o^vn  weight. 
Sculptors  generally  model  figures  of  the  ordi- 
nary size  upon  a  bench  or  stand  called  a 
banker,  about  30  inches  high,  and  about  30 
inches  square,— for  a  bust  it  must  of  course 
be  much  higher;  above  this  a  soUd  circulai- 
phnth  is  fixed  on  a  wooden  bos,  anjl  is  re- 
volved upon  six  or  more  wheels,  or  what  ai-e 
better,  short  sUghtly  conical  rollers,  fixed  to 
the  plinth  near  the  circumference.  A  revolv- 
ing plinth  is  necessary  to  enable  the  sculptor 
to  see  his  work  on  all  sides  in  any  light,  and 
it  enables  him  to  work  on  all  parts,  in  one 
spot,  or  in  the  same  light.  On  th'^  n.^ntre  of 
the  plinth  is  built  up  a  skeleton  frame-work 
of  iron  and  wood,  projecting  in  various  du-ec- 
tionsto  support  the  various  parts  of  the  figure. 

Another  essential  port  of  modelling  is  pre- 
serving the  moisture  of  the  olay,  which  should 


be  always  uniform  if  possible ;  it  must  never 
be  allowed  to  di-y,  and  it  can  be  kept  moist 
with  very  Uttle  trouble,  WhUe  the  modeller 
is  at  work,  and  the  figure  is  exposed,  especially 
in  warm  weather,  he  should  repeatedly  sprinkle 
it  with  water.  A  plasterer's  brush  is  the  best 
instrument  for  tliis  purpose.  When  the  model 
is  complete,  the  next  process  is  to  take  the 
cast,  to  work  the  marble  from,  or  to  make 
other  casts  from.  The  ancient  sculptors  used 
tp  bake  their  models,  but  this  is  not  so  good 
a  pUin  as  making  plaster  casts  from  them, 
though  less  troublesome  and  much  cheaper, 

MODILLION  is  an  architectm-al  ornament 
in  the  Corinthian  cornice,  resembling  a  small 
bracket  placed  horizontally,  that  is,  with  its 
back  against  the  sofiit  of  the  pai-t  it  supports, 
in  which  respect  it  difiers  fi-om  the  Console. 
ModUlions  are  placed  beneath  the  corona  of 
the  cornice,  and  although  sometimes  omitted 
out  of  parsimony,  are  indispensable  to  the 
character  of  the  order. 

MOIRE  METALLIQUE.  There  is  a  sia= 
gular  and  often  elegant  way  of  ornamenting 
metallic  smfaces,  called  by  the  French  Moir4 
Meiallique,  equivalent  to  clouded  or  watered 
metal.  The  metal  has  a  sort  of  ci-j'stallised 
appearance,  somewhat  resembUng  a  frosted 
Avindow  on  a  -wmter's  day,  but  far  mora 
brilliant  and  diversified.  It  was  first  intro- 
duced at  Paris  in  1817,  by  M.  AUai-d,  and  was 
much  used  soon  afterwai'ds  as  an  ornamental 
covering  for  Kaleidoscopes  and  other  articles. 

The  mou-e  metalUque  is  tinned  iron  plate, 
the  turned  sm-face  of  wliich  has  been  exposed 
to  a  peculiai-  chemical  action  from  acid.  Tin 
plate  consists  of  sheet  iron  coated  with  melted- 
tin ;  and  it  is  beheved  that  the  clouded  op 
watered  appearance  is  produced  by  inequality 
of  action  between  the  tin  and  the  iron  at 
different  pai'ts  ;  but  the  results  are  not  visible 
through  the  whole  thickness  of  the  tin  ;  and 
the  ai-t  consists  in  removing  so  much  of  the 
tin  as  to  lay  bai'e  the  thin  film  which  exists  at 
the  junction  of  the  two  metals.  This  is  a 
point  of  much  nicety,  for  if  the  acid  employed 
for  this  purpose  be  allowed  to  penetrate  too 
deeply,  it  will  lay  bare  some  of  the  iron,  and 
there  will  result  dark  spots  instead  of  the 
silvery  lustre  and  pearly  appeai-ance  of  the 
moire.  Dilute  nitro-muriaiic  acid  is  one 
among  many  acids  and  corroding  hqmds 
employed  for  the  purpose.  The  plate  is  ex. 
posed  to  the  action  of  the  acid  for  a  few 
minutes,  while  heated  ;  then  carefully  washed, 
and  finally  coated  with  varnish,  by  which  the 
moire  is  preserved. 

MOLASSES,  is  the  name  given  to  the  nn- 
crvstallised  syrup  produced  in  the  mantifact.ure 
of  sugar  and  which  is  suffered  to  dram  from 
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I  the  casks  into  a  cistern,  in  what  is  called  the 
I  curing-house,  before  the  sugar  is  sent  away 
t  from  the  plantation.  [Stjoar.]  Part  of  the 
!  molasses  is  fermented  and  distilled  for  nun  in 
1  the  West  Indies,  and  part  is  made  to  yield  a 
1  little  sugar  by  crystallisation :  the  residue  con- 
!  Stitutes  Treacle, 

The  molasses  imported  during  the  last  three 
;  years  amounted  to  the  following  quantities : — 

1848   517,535  cwts. 

1849  1,062,837  j, 

1850   905,054  „ 

MOLYBDE'NUM,  a  metal  discovered  by 
I  Seheele,  in  1778,  is  a  mineral  which  resembles 
i  and  had  been  confounded  with  plumbago. 

This  metal  is  obtained  as  a  porous  mass  or  in 
.  globules,  and  has  not  yet  been  procured  in 
1  the  state  of  a  button  or  bar.  The  grains  are 
s  somewhat  ciystalline ;  sometimes  they  are  of 
i  a  silver -white  colour.  When  obtained  by  the 
]  reduction  of  the  oxide,  this  metal  has  not 
3  much  lustre,  but  acquires  it  by  bm-nishing. 
'  When  long  exposed  to  the  air  at  ordinaiy  tem- 
)  peratures,  it  appears  to  tarnish,  but  the  oxida- 
t  tion  is  superficial.  Oxide  of  molybdenum  oc- 
:  curs  encrusting  the  sulphuret  of  molybdenum, 
;  and  also  between  its  laminse  in  thin  layers. 
1  Its  structure  is  thin,  fibrous,  earthy,  friable, 
s  and  pulverulent ;  and  its  colour  is  pale  yeUow 
c  dr  greenish. 

Molybdenum  coriibines  with  many  other 
;  substances  ;  but  neither  in  its  simple  nor  its 
:  compound  state  has  it  yet  been  applied  to 
I  many  useful  purposes  :  it  still  remains  in  the 
li  domain  of  scientific  chemistry. 

MONAGHAN.  This  Irish  county  contains 
:i  a  valuable  deposit  of  gypsum ;  and  near  this 
I  is  a  small  coal-field.  Limestone  of  great  va- 
r  riety  and  excellent  quality  is  quarried ;  also 
(i  fine  marble,  and  valuable  freestone  for  building. 
•'A  fine  white  sandstone,  dug  in  the  SUeve 
'  1  Beagh  Mountains,  is  extensively  used  for  ai-- 
i  chitectural  purposes.  Ironstone,  slate,  and 
l<  lead-ore,  exist  in  small  quantities. 

The  soil  of  the  county  varies  much.  The 
'  wheat  grown  is  generally  red  wheat,  and  of 
•  inferior  quality ;  but  the  tiax  crop  is  important. 
Clover,  vetches,  and  other  green  crops,  are 
nniore  attended  to  than  turnips  or  mangel 
I  ^  wnrzel.    A  good  deal  of  butter  is  made,  and 
I' sent  to  England.    The  population  of  the 
^  6ounty  is  very  dense  ;  the  number  of  labour- 
"  firs  has  increased ;  and  the  decUne  of  the  linen 
■  manufacture,  which  once  fiutiished  them  with 
employment,  has  left  the  great  majority  with 
'  little  other  work  than  that  which  they  bestow 
'  on  the  small  spot  of  land  which  they  occupy, 
oonie  of  the  worst  features  of  Irish  poverty 
and  improvidence  are  to  be  found  in  Mo- 
laghan. 


MONEY.  At  a  time  wlien  industry  lias 
caused  the  assenibling  in  Loudon  of  visitors 
from  so  many  countries,  it  would  not  be  an 
inconsistent  feature  in  this  Work  to  present  a 
Table  of  the  values  of  some  of  the  best  knowli 
European  coins.  Kelly's  Cambist  is  our 
authority. 

Bajocvhio;  coppet  coin  at  Borne  and  Bologna; 

worth  rather  more  than  one  halfpenny. 
Batzen ft  Swiss  coin  of  inferior  silver  about 

lirf. 

Carline;  Piedmont  gold  coin ;  about  61. 12s.  3d. 
Cash ;  Chinese  coin  of  copper  and  lead ;  about 

120  to  a  penny. 
Ceint ;  United  States'  copper  coin  ;  about  O^d. 

In  France  a  cent  or  centime  is  not  a  coin, 

but  a  money  of  account,  one-hundredth  of  a 

franc. 

Gowries  ;  shells  tt^ed  for  monay  ih  the  east ; 
about  120  to  a  penny. 

Crotvn;  the  crown  coins  in  foreign  corintries 
have  been  mostly  superseded  by  other  de- 
nominations. 

Crusado ;  Portuguese  coins,  both  gold  and 
silver ;  about  2s.  6rfj 

Dime;  United  States'  silver  coin  ;  &id. 

Doit ;  Dutch  copfier  coin  ;  half  a  farthing. 

Dollar;  United  States' silver. coin,  4s.  4(/;  Also 
a  Spanish  silver  coin,  4s.  Sjrf;  See  also 
Thaler  and  Rix-ihalcr. 

Donhloon;  Spanish  gold  coin;  about  SZ.  6s. 

Ducat;  there  are  gold  ducats  in  Eussia,  Swe- 
den, HoUandj  and  Germany,  varying  in 
value  from  8s.  4«?.  to  9s.  5rfj  There  are  sil- 
ver ducats  in  Italy  ;  about  3s.  Qd. 

Eagle;  Uiiited  States' gold  coin ;  about 2/:  4s.- 

Florin  ;  there  ai'e  both  gold  and  silver  florins 
in  Germany ;  worth  respectively  about  7s. 
and  Is.  8rf.  to  2s. 

Franc ;  French  silver  coin,  9|rf.  Also  a  Swiss 
silver  coin ;  Is.  2d. 

Frederick  ;  Prussian  gold  coin  ;  IGs.  'Ld. 

Guilder  ;  another  name  for  Florin. 

Oroschen;  German  silver  coin  ;  Id.  to  l^di 

Imperial ;  Russian  gold  coin  ;  33s.  4(Z. 

Kopeck ;  Eussian  copper  coin  ;  rather  less 
than  Id. 

Kreutzer ;  German  copper  coin ;  three  to  one 
penny 

Mark;  Hamburg  silver  coin;  about  Is.  3d. 
Milree  ;  Portuguese  gold  coin ;  about  5s. 
Mohur  ;  East  Indies  gold  coin  ;  about  33s. 
Napoleon;  French  gold  coin;  15s.  lOrf. 
Paolo  or  Paul;  Italian  silver  coin;  5jrf. 
Pfenning  ;  Prussito  copper  coin  ;  ten  to  a 
penny. 

Piastre ;  Levant  silver  coin  ;  rather  over  Is. 
Pistole ;  German  gold  coin  ;  about  21s.  Also 

to  Italian  gold  doitl,  variable  in  value  in 

different  statee. 
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Beal;  Spanish  silver  com  ;  6d.    The  Real 

vellon  is  a  smaller  coin ;  2jrf. 
JRix-tkaler ;  German  silver  coin ;  about  4s.  2d. 

The  Danish  Rigshank  ilialer  is  about  2s.  M. 
Rouble ;  Russian  silver  coin ;  8s.  Id.  There 

are  platinum  coins  of  three  and  six  roubles. 
Rufee  ;  East  Indian  silver  coin  ;  about  2s. 
Schilling  ;  German  com  of  inferior  silver; 

about  \\d. 
Scudo ;  ItaUan  silver  com  ;  about  4s.  id. 
SechsUng  ;  Hamburg  copper  or  base  silver 

coin ;  rather  more  than  OJrf. 
Sequin  ;  Italian  gold  coin  ;  about  9s.  ^d.  The 

Tiu-kish  sequin  varies  much  in  value. 
Sou ;  French  copper  coin,  ^th  of  a  franc ; 

about  O^d. 
Stiver ;  Dutch  copper  coin  ;  about  Id. 
Thaler;  the  ordinary  name  in  Germany  for 

the  Rix-tlvaler  or  Rix-doUar. 

The  weights  of  EngUsh  gold  and  silver  coins 
are  as  follow : — 

Dwt.  Grainf. 

Sovereign   5  3.274 

Half  sovereign  . .      2  13.637 

Crown    18      4.4  -  elevenths. 

Half  crown   9       2.2  -  elevenths. 

Shilling   3     15.3  -  elevenths. 

Sixpence   1     19.7  -  elevenths. 

Fourpence   1       5-1  -  eleventh. 

MONMOUTHSHIRE.  In  the  north-west 
part  of  this  county  iron  and  coal  are  found  in 
considerable  abundance ;  and  these  form  the 
main  elements  of  the  wealth  of  Monmouth- 
shire. In  respect  to  agriculture,  the  soil  is 
various,  but  generally  fertile.  The  agricul- 
ture has  been  a  good  deal  improved  of  late 
years.  In  the  north-west  a  httle  wheat  is 
grown,  but  oats  and  barley  are  the  principal 
crops.  The  southern  tract  bordering  on  the 
Bristol  Channel  is  an  alluvial  soil,  which  in 
parts  would  be  overflowed  if  not  protected  by 
great  dykes.There  are  numerous  smallorchards. 

Monmouth,  the  county  town,  has  a  consi  ■ 
derable  commerce  with  Bristol,  by  mea,ns  of 
the  Wye.  There  are  large  iron-foundries  in 
the  neighbourhood.  Newport,  near  the  moutli  of 
the  Usk,  is  the  outlet  for  alarge  amount  of  coal, 
and  a  still  larger  amount  of  iron,  which  are 
brought  down  the  Blaenavon,  the  Ebbw,  the 
Sirhowy,tho  Rhimney,  and  other  valleys  from 
the  mountain  district  where  tlio  mines  are 
situated.  Newport  has  been  much  improved 
of  late  years.  Ship  building  is  carried  on, 
the  river  being  so  situated  that  vessels  of  great 
burthen  can  be  launched  from  the  docks  into 
deep  water.  The  docks  and  the  river  are 
always  crowded  ^vith  vessels  waiting  for 
cargoes  of  coal  and  iron.  At  Pontypool  most 
of  the  inhabitants  are  employed  in  the  coal 
mines  and  iron  works. 


MONOCHORD,  an  instrument  of  one 
string,  is  used  by  scientific  musicians  for  the 
purpose  of  ascertaining  and  demonstrating  the 
relative  proportions  of  musical  sounds.  It  is 
composed  of  a  board,  or  rule,  divided  and  sub- 
divided into  various  parts,  and  of  a  string 
distended  between  two  bridges,  one  of  which 
is  placed  at  each  end  of  the  rule.  In  Dr. 
Crotch's  'Elements  of  Musical  Composition' 
will  be  found  a  simple  and  cheap  method  of 
constructing  a  monochofll. 

Mr.  Higgs's  monochord,  described  before 
the  Society  of  Arts  in  1843,  is  a  single  string 
stretched  over  a  bridge,  and  tuned  to  the 
middle  C  of  the  pianoforte  ;  but  it  is  provided 
with  other  stops  or  bridges  which  enable  it  to 
yield  all  the  notes  of  the  diatonic,  chromatic 
and  enharmonic  scales  of  the  octave.  It  is 
calculated  to  educate  the  eai*  of  a  singer  to 
appreciate  musical  inteiTals,  and  to  aid  in  the 
tuning  of  pianofortes  and  other  instruments. 

MONTPELLIER,  capital  of  the  French 
department  of  Herault,  has  a  very  extensive 
system  of  commerce  and  manufactures. 
Liqueurs,  perfumery,  preserves,  dried  fruits, 
verdigris,  alum,  cream  of  tai'tai",  vitriol  and 
aquafortis,  woollen  cloth,  muslins,  prmted 
cottons,  calicoes,  table  hueu,  blankets,  hosiery, 
hats,  leather,  corks,  and  paper,  ai*e  manu- 
factured; these  ai'ticles,  with  wool,  ^\■ine, 
bi-andy,  oranges,  citrons  and  other  fruits,  and 
the  oil  of  the  surrounding  districts,  furnish 
the  chief  ai-ticles  of  trade.  There  ai-e  several 
printing-offices,  sugar  refineries,  potteries, 
oil-mills,  paper-mills,  and  saw-mills.  lu  the 
central  prison,  which  receives  convicts  from 
20  depai'tments,  several  articles  of  silk  and 
cotton  are  manufactui'ed. 

MONTREAL,  the  capital  of  Lower  Canada, 
set  the  first  example  of  an  Exposition  of 
manufactures  in  America ;  it  was  at  Montreal 
that  the  Canadian  Industrial  Exliibiliou  of 
1850  was  held,  an  exhibition  which  prepared 
the  Canadians  to  take  pai-t  in  the  far  greater 
Exhibition  of  1851. 

In  respect  to  commerce,  the  harbour  of 
Montreal,  which  is  formed  by  an  aim  of  the 
St.  Lawrence,  is  small  but  secure;  the  diffi- 
culty of  approach,  which  the  rapid  of  St.  Tsl&vj 
formerly  presented  to  sailing  vessels,  has  been 
overcome  by  the  employment  of  steam-tugs. 
The  shipping  trade  of  MonU-eal  is  very  active 
whilst  the  na\4gation  is  open.    The  repeal  o 
the  Navigation  Laws,  and  the  uninteri-upte 
steam  navigation  by  tlie  Rideau  and  Well^ 
Canals  and  the  great  lakes  westwards,  as 
as  Chicago  on  the  south-western  shore  o 
Lake  Michigan,  whereby  the  produce  of  IlHnoi 
and  the  western  states  will  find  a  ready  ven 
to  Europe,  promises  to  add  greatly  to  th 
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trade  of  Montreal.  Steamers  ply  regularly 
during  the  season  to  Quebec. 

MOOES.   A  Moor  is  an  extensive  waste 
covered  with  heath,  and  the  soil  of  which 
consists  of  poor  Ught  earth,  mixed  generally 
with  a  considerable  portion  of  peat.  The 
want  of  fertility  in  moors  arises  chiefly  from 
a  deficiency  or  superabundance  of  moisture, 
the  subsoil  being  either  too  porous  to  retain 
it,  or  too  impervious  to  allow  it  to  escape. 
Both  extremes  occur  in  some  moors,  which 
;iie  pai-ched  up  in  dry  weather,  and  converted 
into  a  dark  mud  by  any  continuance  of  rain. 
^Vhen  the  moor  consists  of  a  loose  peaty 
I  ai-th  of  little  depth  incumbent  on  a  rock,  as 
IS  the  case  in  many  mountainous  countries, 
no  art  can  fertilise  it.     In  the  valleys,  where 
the  waters  have  brought  various  earfiis  mixed 
with  decayed  vegetable  matter  from  the  sur- 
rounding hills,  the  substance  deposited  is 
mostly  peat ;  this  soil,  by  careful  management, 
r  may  be  made  productive.     Sometimes  exten- 
5  sive  moors  have  been  converted  into  flourish- 
iing  farms  of  arable  and  grass  land,  as  in 
imany  parts  of  Scotland  aud  the  north  of 
] England;  sometimes  they  have  been  most 
t  advantageously  planted  with  forest-trees,  and, 
>  where  there  is  a  great  extent  of  waste  and  a 
i  scanty  population;  this  is  generaUy  the  most 
(  certain  mode  of  improvmg  a  property,  although 
t  the  return  is  slow  and  distant. 

MOEAVIA  is  one  of  the  richest  provinces 
(  of  the  Austrian  empire  in  respect  to  produce, 
i  Agncultui-e  is  in  an  improved  condition.  Large 
I  quantities  of  veiy  fine  wheat,  rye,  bariey,  and 
I  oats  are  grown.  Flax  and  hemp  are  very  ex- 
1  tecsively  grown  ;  but  the  consumption  of 
'  these  articles  is  so  great,  that  large  quantities 
'  ot  them  are  unported.  Fruit  is  plentiful  and 
I  good.  The  vine  flourishes.  The  forests 
t  lurmsh  vast  quantities  of  timber.  The  pas- 
t  tnres  are  extensive.  Formerly  mines  of  gold 
and  silver  were  worked.  At  present  iron, 
^  sulphur,  vitriol,  alum,  coals,  marble,  pipeclay, 
I  and  precious  stones,  particularly  topazes,  are 
I  the  chief  mineral  products. 

The  wooDen,  linen,  and  cotton  manufac- 
«  tures  are  very  flourishing,  and  on  a  large  scale, 
!  and  furnish  suppUes  for  an  extensive  export 
•  u-ade.     The  manufactiu:e  of  thread  is  like- 
;  wise  considerable.    Dyeing  is  canied  on  at 
Brunn,  which  is  particulariy  celebrated  for 
I  dyeing  Turkey  red.    Moravia  enjoys  also  the 
benefit  of  a  great  transit  trade.    The  imports 
■  are  colomal  produce,  wool,  Vienna  silks, 
Russian  furs,taUow,  wine,  oO,  porcelain,  glass, 

MORDANTS.  [Dyeing.] 
^^^I^EA.    The  produce  and  industry  of 
me  Morea  are  briefly  noticed  under  Greece. 


MO'RPHIA,  the  first  discovered  of  a  nu- 
merous and  important  class  of  vegetable  pro- 
ducts, or  alkaUes,  sometunes  termed  alkaloids. 
It  was  obtained  in  1803  by  Sertuerner,  a 
German  chemist,  from  opium,  in  whicli'  it 
exists  in  combination  with  a  peculiar  vegeta- 
ble acid,  the  meconic  acid,  and  probably  also 
with  sulphuric  acid.  Morphia  is  a  colourless 
crystaUme  substance,  with  a  bitter  taste. 
When  heated  strongly,  it  emits  a  resinous 
smeU,  smokes,  and  bm-ns  with  a  hvely  red 
flame,  and  leaves  chaa-coal.  Morphia  is  pro- 
bably the  most  active  principle  of  opium,  but 
being  very  sUghtly  soluble  in  water,  is  never 
used  alone  medicinally.  Having,  however,  Uke 
other  alkalies,  affinity  for  acids,  it  readily  com- 
bines with  them  and  forms  salts,  which  are 
now  extensively  used  in  medicine.  The 
acetate  and  hydrochlorate  of  morphia  are 
those  salts  which  are  usually  employed  medi- 
cinally. 

The  uses  of  morphia  and  the  other  alka- 
loids are  almost  exclusively,  up  to  the  present 
time,  medicinal. 

MORTAR.  Common  mortar  is  the  sub- 
stance placed  between  the  stones  or  bricks  of 
a  bmlding  to  cement  them  together.  Mortar 
is  essentially  composed  of  slacked  lime  and 
sihceous  sand.  The  hardness  which  mortar 
acquires  is  owing  to  the  gradual  conversion  ot 
the  lime  into  cai-bonate  of  lime,  which  takes 
place  very  slowly  by  the  absorption  of  carbonic 
acid  gas  from  the -atmosphere.  In  this  state 
It  adheres  very  firmly  to  the  particles  of  silica 
diffused  through  it,  and  both  are  strongly 
united  with  the  material  employed  in  the 
building.  When  limestones  contain  consider- 
able portions  of  sihca  and  alumina,  they  form 
what  has  been  termed  Hydraulic  Lime,  and 
the  mortars  made  with  them  are  called 
Hydraulic  Mortars.  Of  these,  Parker's  cement 
IS  a  well-known  kind:  it  will  set,  as  it  is 
termed,  or  become  solid,  in  a  quarter  of  an 
hour,  either  in  the  air  or  under  water.  In 
France  artificial  hydraulic  lime  has  been  pre 
pared,  and  appeai-s  to  answer  the  purpose  ex- 
tremely well. 

A  second  application  of  the  name  Mortar 
is  to  a  vessel  in  which  substances  are  either 
reduced  to  fragments,  pulverised,  or  dissolved, 
by  beating  or  trituration  with  a  pesde.  Mor- 
tars are  made  of  cast-iron,  stone-ware,  glass, 
agate,  flint,  or  porphyry,  according  to  the  use 
to  which  they  ore  to  be  applied. 

It  is  not  very  easy  to  shew  why  such  should 
be  the  case;  but  the  same  name  has  a  thurd 
and  wholly  different  signification,  as  applied 
to  a  gun  or  cannon.  A  mortar  is  a  piece  of 
ordnance  which,  compai-ed  willi  guns,  is  very 
short,  and  is  employed  to  throw  sheUs  or 
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oaroasses  at  considerable  elevations  (generally 
at  45°).  Mortars  are  either  of  iron  or  brass ; 
they  rest  Upon  solid  bedsj  and  the  trunnions 
or  cylinders  upon  which  they  turn,  in  giving 
the  required  elevation,  are  placed  at  the  lower 
extremity  of  the  piece.    The  calibres  of 
mortars  in  the  British  service  are  4^,  5i,  8, 
10,  and  13  inches.    All  these  different  kinds 
of  mortars  are  used  on  land,  and  the  two  last 
are  also  employed  in  the  navy;  but  in  this 
latter  service  the  pieces  are  about  16  inches 
longer  than  *ie  land-service  pieces  of  the 
same  calibre.    The  first  two  are  sometimes 
called  royal  mortars.    The  Dutch  engineer 
Coehom  invented  small  mortars  for  throwing 
grenades.  They  were  capable  of  being  carried 
about  and  served  by  one  man ;  consequently 
they  could  be  readily  brought  up  to  a  conve- 
nient spot,  and  rapidly  fired. 

MORTICING  MACHINE.  The  cutting 
of  a  mortice  in  wood-work,  for  joining  or 
framing  the  pieces  together,  is  under  ordinary 
circumstances  performed  by  hand ;  but  in  the 
remarkable  operations  at  the  Palace  of  Indus- 
try, a  morticing  machine  has  been  employed, 
patented  by  Messrs.  Fumess  and  Lanton.  It 
consists  of  an  upright  frame,  with  ledges  and 
supports  suitable  to  retain  in  a  proper  position 
the  piece  of  wood  to  be  morticed.  The  mor- 
ticing chisel  is  fixed  to  the  lower  end  of  a 
vertical  rod;  and  its  mode  of  adjustment  is 
such  that  it  can  be  turned  round  in  any 
direction,  and  may  be  made  to  cut  a  deep  or 
a  shallow  mortice  at  the  discretion  of  the 
workman.  The  machine  is  not  wholly  auto- 
matic, but  may  be  compared  to  a  lathe ;  the 
workman  puts  his  foot  upon  ft  treadle,  by 
which  the  morticing  chisel  is  brought  down 
to  the  wood  ;  and  in  that  position  it  is  retained 
until  the  mortice  is  CUt.  There  are  many 
ingenious  minor  appendages,  to  facilitate  the 
action  of  the  machine. 

MOSAIC.  This  very  elegant  production  is  a 
species  of  inlaid  or  tessellated  work,  made 
with  minute  pieces  of  coloured  substances, 
generally  either  marble  or  other  coloured 
stones,  or  else  glass  more  or  less  opaque,  and 
of  every  variety  of  hue  which  the  subject  may 
require.  The  former  mode  was  that  chiefly 
employed  by  the  Eomans  for  their  costly 
tessellated  pavements,  many  of  which  have  at 
various  times  been  discovered  in  England. 
Mosaics  of  this  description,  that  is,  for  pave- 
ments, generally  consist  only  of  a  series  of 
ornamental  borders  inclosing  one  or  more 
compartments  containing  some  figure  or 
device,  or  occasionally  a  group  or  subject. 
Others  consist  entirely  of  a  pattern,  generally 
in  two  colours,  sometimes  in  three— black, 
white,  and  red.     Examples  of  pavement 


mosaics  in  each  of  these  modes  have  beeii 
discovered  at  Pompeii.  Mosaic  continued  to 
be  used  both  for  pavements  and  ornamenting 
walls  to  a  late  period  in  the  middle  ages,  and 
was  greatly  practised  in  Byzantine  buildings, 
and  by  Byzantine  artists  who  were  also  em- 
ployed in  Italy. 

A  Mnd  of  mosaic  or  coloured  inlaid  work 
was  occasionally  employed  in  Italy  during  the 
middle  ages  for  external  decorations  also  ;  as 
an  instance  of  which  the  facade  of  the  Duomo 
at  Pisa  may  be  mentioned,  where,  though  the 
pattern  is  chiefly  in  black  and  white,  brilliant 
reds  and  blues  are  intermixed  at  intGr\'als. 

Although  nearly  similar  as  to  their  process, 
mosaic  pictures,  especially  some  of  those  of 
later  times,  may  be  considered  as  a  distinct 
branch  of  the  art.  Whether  actually  employed 
as  pavements  or  inserted  in  walls,  mosaics  of 
this  class  consist  chiefly  of  ornament  and 
pattern,  executed  in  few  and  simple  coloiu-s, 
with  hardly  any  attempt  at  variety  of  tints 
and  due  graduation  of  tones,  even  in  the 
figures,  human  or  animal,  occasionally  intrd- 
duced  in  them.  For  a  long  period  after  the 
decline  of  the  arts,  mosaic  painting  continued 
to  be  employed  in  Italy,  both  externally  and 
internally,  for  the  decoration  of  churches,  as 
for  instance,  on  the  facade  as  well  as  within 
the  basilica  of  St.  Mark  at  A'enice.  Some 
have  supposed  that  such  productions  were 
entirely  the  work  of  Byzantine  or  Greek 
artists,  but  the  contrary  opinion  is  maintained 
by  Cicognara,  who  asserts  that  mosaic  was 
practised  by  native  ItaUans,  and  that  it  was 
weU  known  to  the  earhest  Venetians. 

Copies  of  celebrated  works  by  Eaphael  and 
other  masters  have  been  executed  in  mosaic, 
and  have  the  effect  of  paintings  produced  in 
the  usual  way,  though  they  are  attended  with 
infinitely  greater  cost,  and  are  beyond  all 
comparison  more  laborious  and  tedious  in 
their  process.  As  each  separate  piece  of  glass 
is  of  the  same  colour  throughout,  the  gradua- 
tion of  tints,  the  melting  off"  of  any  one  colour 
frcrm  its  highest  light  to  its  darkest  shadow, 
can  be  obtained  only  by  an  immense  number  of 
small  pieces,  of  which  those  contiguous  to 
each  other  exhibit  scarcely  any  perceptible 
difference  to  the  eye.  The  sole  advantage,  vH 
any  degree  proportionate  to  the  cost  attending 
it,  is  the  extreme  durability  of  the  work  when 
once  accomplished. 

Similar  mosaic  is  employed  sometimes  on  a 
miniature  scale,  for  pictiu-es  on  the  lids  of 
snuff-boxes  and  articles  of  that  kind,  or 
tablets  in  chimney-pieces,  which  are  nt  the 
best  mere  curiosities  and  very  laborious  trifles. 
moroniine  Work  may  also  bo  mentioned  as  a 
species  of  mosaic,  chiefly  used  for  in.flymg 
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or  veneering  marble  slabs  for  tables  and  de- 
corative purposes  of  that  sort,  upon  a  mode- 
rate scale. 

The  Mediteval  Exhibition  of  1850  presented 
many  beautiful  specimens  of  mosaic,  mostly 
on  a  small  scale.  In  our  own  day,  the  chief 
mosaic  work  produced  is  in  the  form  of  tessel- 
lated tiles  for  pavements. 

MOSCOW.  In  this  important  Eussian 
province,  agriculture  is  the  chief  occupation 
of  the  inhabitants,  and  Moscow  is  one  of  the 
best  cultivated  as  weU  as  one  of  the  most  po- 
pulous provinces  of  the  whole  empire.  Elax, 
hemp,  and  hops  ai'e  cultivated.  Horticulture 
is  carried  on  to  a  great  extent,  and  the  pro- 
duce is  nearly  adequate  to  the  consumption. 
Timber  and  wood-fuel  are  plentiful.  Horses, 
cattle,  calves,  and  poultry  are  reared.  The 
minerals  are  freestone,  potters'  clay,  brick- 
clay,  Hme,  gypsum,  alabaster,  and  bog-iron. 

Manufactures  of  various  kinds  are  carried 
on  to  a  great  extent,  both  by  the  country- 
people  for  their  own  supply  as  well  as  for  sale, 
and  also  in  the  villages  and  towns,  and  espe- 
cially in  the  capital.  The  province  has  an  ex- 
tensive inland  trade. 

Of  the  far-famed  city  of  Moscow  we  need 
not  speak  in  this  work;  for  it  is  rather 
a  poUtical  metropolis  than  an  emporium  of 
manufactures.  It  is,  however,  the  centre  of  an 
immense  inland  trade,  by  which  the  produce 
of  Europe  and  Asia  is  interchanged ;  for  there 
is  no  city  in  which  the  luxuries  of  the  East 
and  West  meet  in  more  singular  proximity 
than  Moscow. 

MOSELLE.  This  is  an  interesting  depart- 
ment of  France,  in  respect  to  produce  and 
commercial  industry.  The  valleys  and  hill- 
Bides  are  covered  in  general  with  a  rich  soU, 
and  are  carefully  cultivated  so  as  to  yield 
great  quantities  of  wheat,  rye,  and  oats,  of 
which  a  considerable  surplus  over  the  home 
consumption  is  sold  for  exportation  in  the 
great  corn-market  of  Metz.  Other  crops  raised 
are  vetches,  millet,  peas,  beans,  and  lentils. 
Several  Champagne  wine  merchants,  settled 
at  Metz,  purchase  Moselle  wine,  and  manu- 
facture from  it  what  they  call  champagne  wine 
for  the  German  and  Russian  markets.  Pears, 
peaches,  and  other  fruits  are  gro^vn  in  large 
quantities,  and  exported  in  the  form  of  dry, 
liquid,  and  crystalUsed  conserves  from  Metz, 
where  preserved  fruits  form  an  important 
article  of  commerce.  Elax  is  extensively 
grown,  both  for  the  sake  of  the  fibre  and  of  the 
seed,  which  is  pressed  for  oil ;  rape  and  tur- 
nips are  also  grown.  The  forests  consist  of 
oak,  beech,  hazel,  &c.  Bees  are  very  nume- 
rous, and  much  honey  is  gathered. 

Several  iron  mines  are  worked,  and  the  ore 


is  smelted  and  made  into  malleable  iron. 
Lead  and  copper  are  found,  but  no  mines  ai-e 
worked.  Building  stone,  quartz,  gypsum,  cru- 
cible and  pottery  earth  are  quarried.  Marl 
is  found  in  great  masses  in  the  north  and 
north-west  of  the  depaa-tment,  and  is  exten- 
sively used  in  manure.  Plaster-of-Paris  is 
also  much  used  as  a  top-dressing  for  meadow 
land.  The  industrial  products  consist  of  sheet 
and  bar  iron,  block-tin,  nails,  glass,  unbleached 
and  table-linen,  embroidered  muslin,  canvas, 
paper,  beer,  tobacco,  oU,  starch,  room  paper, 
beet-root  sugar,  tiles,  pipes,  pottery,  leather 
hosiery,  and  common  woollen  and  cotton 
stufls.  These  articles,  together  with  timber, 
and  the  products  previously  mentioned,  sup- 
port an  active  commerce.  Metz,  the  chief 
town  of  the  department,  is  a  place  of  consider- 
able manufacturing  and  commercial  enter- 
prise. 

MOTHER  OF  PEARL.  The  nature  of 
this  singular  and  beautiful  substance  is  illus- 
trated under  Peaels  ;  Shell. 

MOULDINGS  are  any  assemblage  of  nar- 
row surfaces  projecting  from  the  face  of  a 
wall  or  other  surface,  and  advancing  one  be- 
yond the  other.  They  are  bounded  by  straight 
lines,  either  horizontal  or  vertical,  according 
to  their  situation,  but  the  surfaces  themselves 
are  plane  or  curved,  and  if  the  latter,  concave 
or  convex,  or  else  compounded  of  both  forms ; 
and  again  are  either  plane  or  curved.  The 
Fillet,  Tcenia,  Band,  are  aU  plane  or  flat  mould- 
ings. The  Corona  is  also  a  mere  plain  band, 
except  that  it  is  occasionally  enriched  in  Ro- 
man architecture.  Lesser  convex  mouldings 
are  termed  Beads,  but  the  longer  mouldings 
of  the  same  kind  in  the  bases  of  columns  are 
termed  Tori  or  Torusses.  The  Gyma  JRecla, 
or  Oymatium,  is  a  compound  moulding,  con- 
cave above  and  convex  below ;  while  the  Cyma 
Beversa,  is  convex  below  and  concave  above. 
The  Oavetto  is  a  mere  hollow  or  sweep  inter- 
vening between  and  serving  to  connect  two 
mouldings,  one  of  which  projects  beyond  the 
other.  The  Ovolo  is  a  simple  convex  mould- 
ing, so  called  because  it  is  generally  carved 
into  Ova,  or  ornaments  in  the  shape  of  eggs, 
within  hollows.  All  the  other  mouldings  may 
be  carved  or  enriched,  except  the  cavetto  and 
fillet ;  the  pattern  being  accommodated  to  the 
surface  of  the  moulding.  The  cyma  recta,  or 
Talon,  as  it  is  sometimes  called,  is  cut  with  a 
peculiar  kind  of  tongued  or  arrow-headed 
ornament. 

MOVING  POWERS.  The  means  employed 
to  give  motion  to  machinery,  (independently 
of  the  cases  in  which  the  forco  of  gravity  is 
applied  directly,  as  in  turning  the  cylinder  of 
a  clock,)  ore  chiefly  the  following :— the  strovjlh 
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of  men  and  animals,  the  jiresmre  of  the  atmo- 
sphere, the  expansive  force  of  steam,  and  the 
action  of  wind  or  water.  It  is  even  probable 
that  the  recently  proposed  actions  of  the  gal- 
vanic fluid  and  of  fired  gunpowder  or  gun- 
cotton,  will  in  time  be  numbered  among  mo- 
tive forces  for  impelling  caiTiages,  vessels,  or 
machines. 

Originally  the  larger  kind  of  engines,  except 
Buch  as  were  impelled  by  wind  or  water,  were 
moved  by  the  power  of  horses;  and  when 
other  agents  were  employed,  the  gross  effect 
of  the  engine  was  estimated  by  the  number  of 
horses  to  whose  action  it  was  equivalent.  A 
strong  hoi-se  being  able  to  draw  125  lbs.  at 
the  rate  of  3  miles  per  hour  dm-ing  8  hours ; 
the  product  of  these  numbers,  multipUed  by 
the  number  of  feet  in  a  mile,  and  divided  by 
the  number  of  minutes  in  8  hours,  gives 
33,000  lbs.  for  the  weight  carried  or  raised  1 
foot  per  minute  continually.  This  last  num- 
ber is  the  usual  representation  of  the  power 
of  a  horse ;  but  the  '  horse  power '  of  engi- 
neers' estimates  is  felt  to  be  a  vague  standard, 
and  wiU  probably  give  way  to  something  more 
scientific.  The  force  of  steam-engines  is  esti- 
mated according  to  the  volume  of  water  eva- 
porated, the  pressure  of  the  steam,  the  length 
of  the  stroke,  &c. 

Wind  and  water  are  employed  as  prime 
movers  by  means  of  the  momentum  arising 
from  their  velocity ;  and  the  latter,  occasion- 
ally, by  the  pressure  arising  from  its  weight. 
The  force  of  wind  is  made  to  act  on  sails  in 
giving  motion  to  vessels  on  the  surface  of 
water,  and  also  in  producing  the  revolutions 
of  windmill  sails.  The  velocity  of  a  vessel 
impelled  by  steam,  in  which  paddle  wheels 
are  employed,  might  easily  be  found  if  it  were 
possible  to  determine,  nearly,  the  number  of 
square  feet  of  paddle  which,  on  both  sides  of 
the  vessel,  are  at  every  moment  acting  effi- 
ciently against  the  water.  To  determine  the 
exact  amount  of  moving  power  available  at 
any  given  time  and  place,  and  under  any  given 
circumstances,  is  one  of  the  most  important 
duties  of  the  engineer;  since  upon  it  must 
depend  the  power  of  his  machinery. 

In  1850  Mr.  Cottam  patented  an  apparatus 
for  ascertaining  the  amount  of  motive  power 
employed  in  working  macliinery.  It  is  com- 
posed of  a  plate,  to  which  a  circular  spring  is 
attached  by  one  end,  while  the  other  end  is 
made  fast  to  a  lever.  The  lever  is  also  at- 
tached to  a  pointer  which  moves  over  a  scale, 
whereby  the  power  exerted  will  be  indicated. 
The  pointer  also  carries  a  pencil,  which  tra- 
vels over  the  top  of  one  of  a  pair  of  cylinders, 
round  which  a  roll  of  paper  is  wound.  The 
curve  described  on  the  roll  of  paper  indicate 


the  force  applied.  The  cylinders  are  made  to 
revolve  by  toothed  gearing. 

MUFFLE  is  the  name  given  to  a  vaulted 
flat-bottomed  earthen  vessel  in  which  sub- 
stances may  be  strongly  heated,  and  at  the 
same  time  protected  from  the  contact  of  the 
fuel.  In  the  mufile  smaller  vessels  are  placed, 
containing  the  substances  to  be  acted  upon. 
Muffles  are  used  in  chemical  operations,  in 
glass-staining,  in  enamel-painting,  and  in  a 
few  other  processes. 

MUHLSAUSEN,  a  large  manufacturing 
town  in  the  French  department  of  Haut-Rhin, 
has  obtained  deserved  celebrity  for  its  printed 
cottons,  for  the  manufacture  of  which  there  are 
several  important  establishments.  The  other 
manufactures  are  cotton  and  woollen  yam, 
mushn,  silk,  woollen  cloth,  hosiery,  straw  hats, 
morocco  leather,  soap,  damask,  linen  thread, 
&c.  There  are  dye-houses,  tan-yards,  metal- 
foundries,  and  large  estabhshments  for  making 
steam  machinery.  There  is  also  a  consider- 
able commerce  in  com,  wine,  brandy,  groceries, 
hardware,  ii-on,  &c.  The  canal  which  unites 
the  Rhone  to  the  Rhine,  passes  by  the  town. 
A  railroad,  13  miles  in  length,  runs  westward 
from  Miihlhausen  to  the  busy  little  manufac- 
turing town  of  Thann. 

MULBERRY.  The  black  or  common 
mulberry  is  the  fruit  of  Moras  nigra.  It  is  a 
native  of  Persia,  and  its  indigenous  range  ap- 
pears to  be  extensive.  Its  introduction  to  this 
country  dates  about  the  middle  of  the  16th 
centui-y.  Under  great  vicissitudes  it  proves 
very  tenacious  of  hfe;  and  under  ordinary  cir- 
cumstances it  attains,  even  in  this  climate,  a 
considerable  age,  for  some  trees  planted  in 
1548  are  still  alive.  The  fi-uit  is  used  in  me- 
dicme.  It  contains  much  mucilage,  mth  an 
astringent  resin,  and  is  sweetish  and  subacid, 
owing  to  the  presence  of  some  malic  or  tartaric 
acid.  As  the  cooling  properties  depend  on 
the  acid,  the  fruit  should  be  gathered  before 
it  is  quite  ripe.  It  may  either  be  fomied  into 
a  sjTup,  or  a  ^^negar  may  be  made  with  it 
similar  to  raspberrj'  vinegar. 

But  a  more  important  species  is  the  ^fo- 
rus  alba,  or  White  Mulberry.  This  is  a  native 
of  China,  where  it  forms  a  small  ti-ee,  and 
whence  it  has  been  gradually  carried  west- 
ward, till  it  has  become  a  common  plant  m 
most  of  the  temperate  parts  of  the  Old  World, 
forming  in  the  south  of  Europe  a  pollard-tree 
by  road  sides.  It  is  on  this  species  that  the 
silkworm  is  chiefly  fed  ;  and  in  silk  counUnes 
many  varieties  are  cultivated  for  the  purpose, 
some  of  which  ai-e  said  to  be  much  better  than 
others.  Some  years  since  a  mulberry  was  in- 
troduced into  France  from  Manilla,  whence  it 
has  gained  the  name  of  the  PhiUppme  Mul- 
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berry,  the  great  excellence  of  which  seems 
imivei-solly  acknowledged.  It  grows  much 
faster  than  the  white  mulben-y,  and  strikes  from 
cuttings  as  freely  as  a  willow,  which  is  not  the 
case  with  the  white  mulberry.  The  abund- 
ance of  its  leaves  is  much  greater  than  in  any 
other  known  variety,  and  it  is  not  only  freely 
eaten  by  the  silkworms,  but  perfectly  agrees 
with  them.  Its  culture  is  now  superseding 
that  of  all  others  in  the  south  of  Europe,  and 
it  is  even  taken  as  a  stock  on  which  to  graft 
the  common  white  mulberry,  when  the  latter 
is  wished  for* 

MULE  ;  MULE-JENNY.  The  purpose  of 
this  oddly-named  machine  is  described  under 
Cotton  Spihning. 

MULLION.  In  gotliio  architecture  mul- 
lions  ai'B  the  upright  bars,  or  rather  stone 
shafts,  dividing  the  general  aperture  of  a 
window  into  secondary  openings,  which  are 
again  frec[uently  subdivided  by  a  similar  shaft 
crossing  the  mullions  horizontally^  and  there- 
fore called  a  Transom;  whereby  the  whole 
space  beneath  the  bead  of  a  window  (supposing 
it  to  be  an  arched  one)  is  formed  into  a  series 
of  panels  in  which  the  glass  is  fixed,  and 
which  are  sometimes  technically  distinguished 
as  lights.  Eor  instance,  the  fagade  of  York 
Cathedral  is  divided  into  eight  lights  or  com- 
partments by  seven  mullions,  while  that  above 
the  entrance  to  Westminster  Hall  has  eight 
mullions. 

MUMMY  CLOTH.   At  one  period  there 
was  much  discussion  as  to  the  nature  of  the 
woven  material  in  which  Egyptian  mummies 
are  found  to  be  enveloped.  The  early  history  of 
the  cotton  and  flax  manufactures  is  interested 
in  this  question.    The  bandaging,  to  which 
all  the  Egyptian  mummies  were  subjected, 
was  one  of  the  most  remarkable  parts  of  the 
process  of  embalming.    Their  envelopes  are 
composed  of  numerous  bands,  each  several 
feet  long,  applied  one  over  the  other  fifteen  or 
twenty  times,  and  suiTounding  first  each  limb, 
and  then  the  whole  body.    They  are  applied 
and  interlaced  so  accurately,  that  one  might 
suppose  they  were  intended  to  restore  to  the  dry 
shrivelled  body  its  original  form  and  size.  The 
only  difiference  in  the  bandages  of  the  dificrent 
kinds  of  mummies  is  in  their  greater  or  less 
fineness  of  texture ;  they  are  applied  on  all  in 
nearly  the  same  manner.   The  bandages  and 
wrappings  have  been  examined  vnth.  the  mi- 
croscope within  the  last  few  years ;  and  in 
every  instance  they  are  found  to  be  made  of 
■flax  or  Unen ;  this  has  set  at  rest  an  opinion 
formerly  held,  that  cotton  was  employed  by 
the  Egyptians  for  such  purposes. 

MUNICH,  the  capital  of  tho  kingdom  of 
Bavaria,  owes  its  present  beauty  and  celebrity 
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as  a  seat  of  the  flnei  arts,  chiefly  to  the  late 
Ludwig  1.  Ai'chitecture,  sculpture,  and  paint- 
ing have  been  most  mixniCLcently  patronized ; 
and  the  arts  of  painting  in  fresco,  in  encaustic, 
and  on  glass,  have  been  revived  and  carried 
to  their  former  perfection.    The  treasures  of 
the  Glyptothek,  the  Pinacothek,  the  Konigs- 
bau,  the  Festbau,  the  Chapel  Royal,  and  other 
buildings  in  Munich,  deserve  the  attentive 
study  of  the  admirers  of  high  ai't;  but  we 
have  here  only  to  do  with  the  industrial  fea- 
tures of  that  town.    The  manufactures  of 
Munich  are  of  many  difierent  kinds,  chiefly 
for  the  consumption  of  tho  city  and  neigh- 
bovahood;  the  articles  made  are  linen,  woollen 
cloth,  calicoes,  damask,  silk,  ribands,  house- 
hold furniture,  piano-fortes,  playing-cards, 
articles  of  gold  and  silver,  coaches,  excellent 
mathematical,  surgical,  optical,  and  astrono- 
mical instruments.    There  are  likewise  brew- 
eries, distilleries,  tanneries,  paper-mills,  snuff- 
mUls,  and  the  celebrated  Fraunhbfer's  fnow 
Utzschneider's)  manufactory  of  astronomical 
and  optical  instruments. 

A  magnificent  figure  of  a  lion,  by  Frederick 
Miller,  of  Munich,  adorns  the  Exhibition 
of  1851.  The  lion  forms  one  of  a  quadriga, 
or  group  of  four,  to  surmount  a  new  town  gate 
at  Munich.  It  is  14  feet  long  by  8  feet  high. 
Two  Uons  of  this  enormous  size  were  cast  at 
one  melting — among  the  largest  casting  ope- 
rations ever  known.  Of  the  private  manu- 
facturing establishments,  there  are  a  few 
which  have  sent  to  the  Exposition  works  of 
much  beauty.  By  one  establishment  for  the 
manufacture  of  glass,  has  been  contributed  an 
enamelled  vase  of  large  size  and  extraordinary 
workmanship.  The  design  of  the  vase  is 
Moresque,  and  made  expressly  for  this  pro- 
duction. The  articles  of  furniture  manufac- 
tured in  inlaid  work  at'Mimich  are  extensively 
known  and  appreciated. 

MUROIA.  In  this  province  of  Spain 
sandstone,  marl,  lignite,  and  gypsum  are 
found.  Poi-phyry,  slates,  fine  marble,  rock- 
crystal,  freestone,  bole,  alum,  and  nitre,  are 
also  met  with.  Near  Hellin  is  a  mine  of 
sulphur,  at  VUlena  a  saltpit,  and  saltpetre 
abounds  in  the  neighbourhood  of  Cartagena. 
Several  argentiferous  lead  mines  are  worked  ; 
iron  and  copper  are  found.  The  most  com- 
monly cultivated  trees  are  the  mulberry,  tho 
date-palm,  and  the  olive  ;  evergreen  and  other 
oaks,  poplars,  and  carobs  are  in  some  pai'ts 
numerous.  The  sugar-cane  thrives,  but  is 
not  cultivated  to  any  extent.  The  pines  on 
the  Sierra  do  Segm-a  form  the  largest  forest 
in  the  south  of  Spain.  Groat  quantities  of 
barilla  are  produced  on  the  sea-coast;  silk 
and  oil  are  extensively  produced,  ftttd  oiso 

Q  a 


1235  MURIATIC  ACIt). 

saflfron  and  wine.  The  manufactures  are  few 
and  unimportant.  Agriculture  and  mining 
give  employment  to  all  the  disposable  industry 
of  Murcia.  Com  and  wine  are  exported  when 
the  harvest  or  vintage  is  good,  otherwise  they 
are  imported  from  Valencia,  Haw  silk,  ba- 
rilla, some  cutleiy,  saflron,  and  articles  made 
of  the  esparto-rush,  are  the  prmcipal  exports. 
The  imports  are  vegetables  from  Valencia, 
beef  and  mutton,  oil,  spices,  ironware,  linen 


and  woollen  goods,  and  silk  stuffs ;  for  there  is 
not  industi7  enough  in  the  provhace  to  manu- 
facture the  raw  silk  produced.  In  the  city  of 
Murcia  there  are  several  potteries,  cloth-fac- 
tories, tanneries,  oil-mills,  establishments  for 
the  spinning  of  silk  and  for  the  manufacture 
of  soap  and  white  lead.  There  are  also  royal 
factories  of  gunpowder  and  saltpetre.  _  There 
are  important  glass  works  in  the  environs  of 
the  town.  Wine  and  provisions  of  all  kinds 
are  exceedingly  cheap.  The  manufacture  of 
the  esparto-rush  into  baskets,  cordage,  sandals, 
&c.,  employs  many  hands. 

MURIATIC  ACID.  Under  Chloeike  the 
chemical  nature  of  this  valuable  acid  has  been 
described;  but  it  will  be  instructive  to  trace 
the  mode  of  manufacturmg  the  acid,  as  con- 
ducted at  the  great  chemical  works  of  St 
Rollox,  near  Glasgow. 

The  same  chemical  operation  which  pro 
duces  soda  will  also  produce  muriatic  acid. 
Common  salt  is  chloride  of  sodium ;  and  by  a 
certain  train  of  operations,  the  chloride  com- 
bines with  hydrogen  to  form  muriatic  acid, 
while  the  sodium  combines  with  oxygen  to 
form  soda,  and  with  carbonic  acid  to  form 
carbonate  of  soda.    Common  Cheshire  salt  is 
put  into  a  pan  in  a  reverberatory  furnace,  and 
sulphmic  acid  is  slowly  dropped  upon  it 
through  a  leaden  pipe  passing  through  the 
roof  of  the  furnace.   The  action  of  the  acid 
on  the  heated  salt  generates  a  new  product 
muriatic  acid  gas,  by  bringing  into  play  the 
various  degrees  of  chemical  afidnity  between 
the  substances   employed.    The  substance 
then  remaining  in  the  furnace  is,  by  further 
treatment,  converted  into  soda.  In  the  infancy 
of  the  manufacture,  when  the  soda  was  the 
chief  object  of  attention,  the  muriatic  acid 
gas  was  a  source  of  infinite  trouble  to  the 
manufactm-er.    It  is  so  deleterious,  that  if 
allowed  ta:<mingle  with  the  atmosphere  near 
the  ground  it  would  do  great  mischief:  hence 
we  have  a  clue  to  the  history  of  the  lofty 
chimneys  which  distinguish  chemical  -works 
But  after  a  time  it  was  found  that  this  delete 
rious  gas  might  be  made  a  valuable  commer- 
cial article,  by  changing  it  into  hquid  mm-iatic 
acid  or  spirit  of  salt.,  as  it  is  somewhat  expres- 
sively termed,  in  familiar  use.   This  change 
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has  been  brought  about  as  follows :  all  the 
soda  furnaces  discharge  their  muriatic  acid 
gas  into  a  bulky  stone  tower,  about  40  ff.et 
high,  by  8  feet  square;  this  tower  is  filled 
with  coke,  upon  which  a  stream  of  water  is 
constantly  falling  from  above;  and  the  gas, 
ascending  the  tower  from  the  flues  of  the 
furnaces,  meeting  with  an  innumerable  series 
of  little  streams  of  water  trickling  through 
the  coke,  becomes  absorbed  by  the  water,  and 
thus  gives  rise  to  the  formation  of  Hquid  mu- 
riatic acid,  which  falls  to  the  bottom  of  the  tower. 

The  tendency  of  modern  chemistry  has 
been  to  change  the  name  of  Muriatic  to 
Hydrochloric  acid,  since  the  latter  name  ex- 
presses the  composition  of  the  acid  (hydrogen 
and  chlorine).  In  the  same  way  the  salts 
formed  by  the  combination  of  the  acid  with 
gases  are  gradually  changing  then:  names; 
instead  of  the  muriates  of  soda,  potash,  ammo- 
nia, tin,  &c.,  we  have  the  hydrochlorates  of 
those  substances. 

MURRHINE  (sometimes  written  Myir- 
hine)  VASES,  vessels  used  by  the  ancients, 
were  made  of  the  stone  or  hard  substance, 
whatever  it  might  be,  termed  murrlw,  (iivppa). 
They  are  frequently  noticed  by  the  classic 
writers,  and  usually  described  as  transparent, 
though  sometimes  spotted  or  clouded,  hke 
our  cups  of  agate.  Pliny  speaks  of  them  as 
coming  from  the  East,  from  Parthia  and  Car- 
mania;  but  there  is  very  litde  now  known 
concerning  them. 

MUSHROOM.  A  few  details  concermng 
the  uses  of  the  mushi-oom  will  be  found  wades 
Agaricus. 

MUSICAL  INSTRUMENTS.  All  the 
principal  musical  instruments  are  described 
under  their  proper  headings  in  this  work. 
Music,  as  a  science  and  a  fine  art,  is  of  course 
beyond  the  range  of  the  present  volume. 

Musical  instruments  occupy  from  3000  to 
4000  feet  at  the  Great  Exhibition.  There 
are  various  specimens  of  organs  fi-om  the 
various  London  builders ;  among  the  rest, 
especially  to  be  noticed,  is  a  gigantic  chm-cU 
organ,  contammg  upwai-ds  of  eighty  stops, 
with  an  independent  pedal  organ  upon  the 
largest  scale.    The  cost  of  this  instiniment 
has  been  several  thousand  pounds.    There  is 
also  an  interesting  instrument,  designed  by 
Col.  P.  Thompson,  M.  P.-an  enharmonic 
organ-the  object  of  which  is,  by  mmute  sub- 
division of  the  scale,  to  attain  a  perfect  into- 
nation; there  is  also  an  enhai-niomc  guitar. 
No  class  of  musical  insU-uments  is  lelt  un- 
represented.   As  might  be  f  pected,  pia^o- 
fories  are  most  numerous.   In  ji^P^ 
ment  the  most  eminent  manufacturers  have 
exerted  their  utmost  powei-s  to  exemplify  the 
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5  superiority  of  native  instruments.  There  are 
:  several  improvements  exhibited,  both  as  re- 
£  gards  tone  and  mechanism. 

MUSK.    This  very  powerful  perfume  is 
t  the  odorous  secretion  contained  in  a  peculiar 
,  abdominal  sac,  in  tlie  Male  Musk  Deer.  This 
:  species  is  a  native  of  Tonquin,  Tibet,  Nepaul, 
t  the  mountain  regions  of  Siberia  and  China, 
,  &c.   By  the  analysis  of  Geizax  and  Eeiman 
:  musk  appears  to  consist  of  a  peculiar  volatile 
principle,  which  can  exist  in  a  free  state ; 
ammonia;   a  peculiar  fixed  uncrystallisable 
acid  ;  stearine  and  oleine ;  chloresterine  ;  a 
peculiar  bitter  resin;  osmazome,  with  several 
salts ;  a  mouldy-like  substance,  in  part  com- 
bined with  ammonia  and  several  salts;  sand;  wa- 
ter, acid,  &e.,  with  some  volatile  odorous  matter. 

The  name  of  pod  musk  is  given  to  the  bag 
in  its  natural  state  containing  the  musk ;  while 
grain  musk  is  the  musk  without  its  bag. 

The  musk  of  the  shops  is  said  to  be  rarely 
pure ;  it  is  adulterated  either  with  dried  bul- 
lock's blood  or  with  chocolate,  under  ordinary 
ch-cumstances  ;  but  a  multitude  of  other  sub- 
stances are  occasionally  employed.  The 
Chinese  are  said  to  be  skilful  adepts  in  this 
nefarious  practice. 

Taken  in  the  dose  of  a  few  grains,  musk 
rouses  the  energy  of  the  digestive  organs;  and 
it  soon  afterwards  produces  sympathetic 
phenomena,  the  powers  of  the  whole  animal 
system  appearing  suddenly  increased. 

MUSLIN  is  a  thin  cloth  made  of  cotton. 
The  name  is  supposed  to  be  derived  from 
Massalia,   since  called  Masulipatam,  from 
which  place  such  fabrics  were  first  imported 
into  Europe.    Until  the  early  part  of  the 
present  century  all  the  musUn  used  in  Europe 
was  of  the  manufacture  of  India.    Some  of 
the  muslins  of  India,  and  especially  those  of 
Dacca,  are  of  the  most  astonishing  degree  of 
fineness,  so  as  to  justify  their  poetical  descrip- 
tion as  '  webs  of  woven  wind.'    Such  however 
has  been  the  result  of  the  mechanical  inven- 
■  tions  of  England  in  this  branch  of  industry, 
that  not  only  are  mushns  of  British  manufac- 
tm"e  now  used  at  home,  to  the  exclusion  of 
those  woven  in  India,  but  large  quantities 
are  exported  to  all  parts  of  the  world,  and 
find  their  way  even  far  into  the  interior  of  India. 

There  is  essentially  no  other  difference 
between  muslin  and  calico  than  in  the  fineness 
of  the  fabric  ;  but  the  spinning,  the  weaving, 
and  the  dressing,  are  all  concerned  in  the  pro- 
duction of  this  fineness.  The  embroidering  of 
DiusUn  is  becoming  an  extensively  diffused 
employment  for  females  in  Ireland  [Embeoi- 
DERY.]  The  *  Armagh  Gazette '  lately  stated: — 


'  According  to  the  statement  of  a  respectable 
agent,  there  are  in  Armagh  and  its  vicinity 
about  1,800  girls  and  young  women  engaged 
in  this  occupation.  Agencies  have  been  esta- 
blished in  Keady  and  other  rural  towns  in  this 
county.  The  demand  for  the  sewed  or 
embroidered  maslin  would  appear  to  be  un- 
limited. In  many  cases,  where  the  heads  of 
poor  families  are  out  of  employment,  the  ave- 
rage earnings  of  their  daughters  protect  all  from 
that  last  refuge  of  poverty— the  workhouse.' 

MUSQUASH  FUE.  The  Musquash  or 
Musk-rat  is  a  small  North -American  animal, 
the  fur  of  which  is  employed  in  hat-making 
and  for  other  purposes.  The  number  of 
musquash  furs  imported  in  1847  was  420,946  ; 
the  number  for  1848  increased  to  766,764. 
Some  of  these  are  re-exported  to  various 
European  countries,  but  most  of  them  are 
worked  up  in  England. 

MUSTAED.  This  name  is  given  to  two 
species  of  Sinapis,  the  black  and  the  white. 
The  black  mustard  plant  is  most  used,  and  is 
extensively  cultivated  in  Durham  and  York- 
shire; it  is  this  which  yields  the  powerful 
condiment  for  the  table ;  whereas  the  white 
species,  when  a  young  plant,  is  eaten  with 
water -cress  as  a  salad. 

The  seeds  of  the  black  mustard  are  an 
intricate  compound  of  myrosine,  fixed  oil,  a 
fatty  matter,  a  gummy  matter,  sugar,  colouring 
matter,  and  many  other  substances.  By 
bmising  the  seeds  a  fixed  oil  maybe  obtained; 
and  by  distilling  the  marc  or  refuse  from  this 
process,  a  volatile  oil  results.  The  fixed  oil 
is  very  bland;  but  the  volatUe  oil  is  stimulant 
and  irritating.  About  28  per  cent  of  the 
black  mustard  seed  consists  of  fixed  oil ;  to 
obtain  it  the  seeds  are  crushed  in  a  mill  or 
between  rollers  ;  the  skins  being  subjected  to 
pressure  as  well  as  the  farina  or  flour.  The 
remaining  cake  is  sifted  and  reduced  to  a  fine 
powder,  which  retains  all  the  pungent  qualities 
of  mustard.  The  fixed  oil  is  a  good  fuel  for 
lamps,  and  it  forms  a  firm  and  useful  soap 
with  alkalies. 

Elour  of  mustard,  mixed  with  water,  forms 
the  well-known  condiment  of  the  dinner  table. 
French  mustards  and  patent  mustards  have, 
however,  usually  something  else  added  to  them 
— vinegar,  parsley,  cherril,  celery,  tarragon, 
garlic,  anchovies,  sugar,  ginger,  salt,  horse 
radish,  and  cayenne,  being  among  the  list  of 
addenda  so  employed. 

Mustard,  like  too  many  other  commodities 
at  the  present  day,  is  often  adulterated ;  flour 
and  salt  are  employed  to  increase  the  bulk, 
turmeric  to  colour,  and  cayenne  to  season  it. 
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NAIL  MANUFAOTUEE.  Until  a  com- 
paratively recent  period  almost  every  Idnd  of 
nail  was  produced  by  hand-labour:  each  nail, 
however  minute,  was  separately  forged  from  a 
thin  rod  of  iron,  a  process  which  is  BtUl 
followed  in  the  production  of  what  are  techni- 
OftUy  known  as  lorought  nailS;  As  nails  so 
fbrmed  possess  certain  advantages,  for  parti- 
cular kinds  of  work,  over  those  formed  either 
by  casting,  or  by  cutting  or  stamping  out  of 
rolled  sheet  metal,  there  is  no  reason  to  anti- 
cipate the  total  abandonment  of  this  process, 
notwithstanding  the  continual  improvement  of 
nail -making  machinery. 

For  some  purposes  nails  formed  by  the 
much  cheaper  process  of  casting  have  been 
long  used.  Common  cast  nails  are,  however,  so 
clumsy  and  so  brittle  that  they  can  only  be 
used  for  a  few  coarse  purposes,  as  in  plasterer's 
work,  and  in  the  nailing  up  of  fruit  trees.  Bj 
the  introduction  of  great  improvements  in  the 
manufacture,  however,  a  very  useful  kind  of 
cast  nail,  of  an  exceedingly  pure  malleable 
cast  iron,  has  been  successfully  introduced  for 
certain  descriptions  of  woodwork.    Nails  of 
this  Idnd  are  very  neat  and  regular  in  their 
appearance,  being  cast  with  gi-eat  accuracy ; 
and  they  are  annealed  to  such  perfection  that 
the  metal  will  bear  far  more  bending  than 
ordinaiy  wrought  u-on  without  injm-y.  This 
extraordinary  degree  of  tenacity  is,  however, 
obtained  at  the  expense  of  rigidity,  such  nails 
being  often  nearly  as  soft  as  copper,  and 
therefore  quite  unsuitable  for  use  in  hard 
woods. 

In  the  maldng  of  ciit-nails,  the  nails  are 
cut  froni  sheet-rfon  of  suitable  thickness, 
which  is  first  reduced  by  cutting  transversely, 
into  strips  or  ribands  of  a  breadth  equal  to 
the  intended  length  of  the  nails.  These  strips 
are  then  applied  to  a  machine  in  which  a 
chisel-shaped  cutter  descends  with  sufficient 
force  to  cut  off  from  the  end  of  the  strip,  at 
each  downward  stroke,  a  narrow  piece  suffici- 
ent to  form  one  nail.  As  the  nails  are  required 
to  be  of  a  tapering  form,  the  cutter  must  be  so 
fixed  as  to  form  a  slightly  oblique  angle  to  the 
direction  in  which  the  strip  is  pushed  into  the 
machine,  and  this  obliquity  must  be  i-cverscd 
or  varied  after  each  strolco,  liy  means  simi- 
lar to  those  adopted  hi  oomb-cutting  ma- 
chinery. 

Nail  maldng  is  conducted  upon  a  very 
extensive  scale  in  Birmingham.  Within  the 
town  itself,  cnl  nails  arc  made  by  the  aid  of 


machinery  ;    whereas  in  the  neighbouring 
villages  wrought  nails   are  made  by  hand. 
There  is  one  particular  establishment  at  Bu:- 
mingham,  the  machineiy  of  which  was,  a  few 
years  ago,  adequate  to  the  manufacture  of  two 
thousand  milUons  of  nails  annuoUy.  The 
machines  so  employed  are  the  following  • — 
Sheets  of  iron  are  cut  up  into  strips,  each 
strip  as  wide  as  the  length  of  the  nail  to  ba 
made ;  this  cutting  is  efifected  by  a  kind  of 
enormous  shears,  worked  by  steam  power. 
The  strips  are  then  cut  up  into  nails.  In  one 
kind  of  cutting  machine,  the  cutter  or  blade 
vibrates  up  and  down,  cuttuig  off  a  piece  of 
iron  from  the  strip  at  each  descent ;  and  it 
has  also  a  swinging  motion  horizontally,  so  as 
to  make  the  cuts  at  an  acute  angle  with  each 
other  instead  of  parallel ;  the  consequence  of 
this  is  that  the  cuts,  being  alternately  obhque 
in  different  directions,  give  a  wedge  shape  to 
the  pieces  of  kon  cut  off,  and  these  pieces 
thereupon  constitute  the  nails.    In  another 
form  of  machine  the  blade  has  not  a  swingmg 
movement;  but  after  each  cut  the  strip  of  u-on 
is  turned  over,  so  as  to  present  the  other  sid6 
uppermost  for  the  next  cut ;  an  aiTangement 
which  brings  about  the  same  wedge-shape  to 
the  cut  naU,  but  by  different  means.    In  a 
third  form  of  machine,  the  piece  of  iron,  after 
being  cut  from  the  strip,  is  caught  by  a  Idnd 
of  clasp,  and  exposed  to  a  pressure  which 
gives  a  head  to  it.    Spike  nails  are  made  by 
machinery  in  a  different  way.    A  square  rod 
of  h-on,  of  the  proper  thickness,  is  cut  into 
lengths  ;  and  each  length  or  piece  is  exposed 
to  such  powerful  pressure  as  to  squeeze  it  into 
the  form  of  a  nail :  this  more  resembles  ft 
wrought  than  a  cut  nail.    All  cut  nails  are 
annealed  before  being  fit  for  use. 

A  newspaper  paragraph  has  lately  stated, 
'  William  Lnugher,  a  nnil-makcr,  of  Broms- 
groTC,  has  received  orders  to  malce  a  thousand 
gold,  a  thousand  silver,  and  a  thousand  iron 
'  tacks,'  for  exhibition  in  the  Crystal  Balace, 
the  whole  three  thousand  not  to  weigh  moi'e 
than  three  grains.  Tliey  mil  be  the  smallest 
nails  ever  produced.' 

NAMUE  is  one  of  the  busiest  provinces  ot 
Belgium.  The  iron  mines  which  lie  between 
the  Sarabre  and  the  Maas,  ai-e  verj'  produc- 
tive, and  give  emplovment  to  n  large  portioh 
of  tho  population.  Lead-mines  are  worked 
near  the  city  of  Namur.  A  grcat  number  of 
coal-mines  arc  worked.  Marble  is  quarried  m 
different  parts  of  the  province ;  it  is  of  vanous 
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colom-9,  rod,  gi'ay,  blue,  and  black;  the 

reatest  part  of  what  is  raised  is  exported  to 
i'rance.    Potters'  clay  ia  found. 

Namur,  the  capital,  being  situated  at  the 
confluence  of  two  navigable  rivers,  is  favour- 
ably ckcumstanced  in  relation  to  commerce. 
The  chief  manufactures  are— superior  cutlery, 
surgical  instruments,  tin  and  brass  ware, 
copper  utensils,  tools  of  all  kinds,  agricultural 
iustruments,  ironmongery,  and  leather.  The 
iron,  lead,  and  coal  mines  and  marble  quarries 
of  the  neighbourhood  give  employment  to  a 
large  portion  of  the  population. 

NANKEEN  is  a  kind  of  cotton  cloth, 
usually  of  a  yellow  colour,  imported  from 
(]hina,  and  taking  its  name  fi-om  the  city  of 
Nanking,  in  which  great  quantities  are  made. 
The  peculiar  colom-  of  these  cloths  is  natural 
to  the  cotton-wool  of  which  they  ai'e  made, 
and  not  the  effect  of  any  dye.  An  imitation 
of  nankeen  was  largely  manufactured  in 
England  twenty  or  thirty  years  ago ;  but  it 
has  now  almost  entirely  ceased. 

NANKING.  This  famous  Chinese  city  has 
a  great  number  of  manufactm-es,  especially 
silk,  nankeen,  paper,  and  Indian  ink,  and  also 
c  arries  on  a  veiy  considerable  commerce,  being 
situated  in  the  most  populous  pai't  of  the 
empire,  about  half-way  between  Canton  and 
Peking.  Through  the  ports  of  Soo-Cheou 
and  Shang-Hae  it  receives  great  quantities  of 
com  and  other  articles.  They  are  brought  by 
water  to  Nanking,  as  there  are  several 
canals  which  connect  the  town  with  tlie 
river. 

NANTES,  a  large  seaport  town  in  France, 
is  admirably  situated  for  commerce,  having 
communication  with  the  interior  by  railway, 
and  by  steam  boats  up  the  Loke,  which  forms 
the  harbour  of  Nantes,  and  admits  at  high 
water  vessels  of  200  tons  up  to  the  quays 
which  hue  its  banks.    Vessels  of  lai-ger  size 
unload  at  Paimbceuf.    Besides  these  facilities 
for  traffic,  Nantes  has  communication  by  canal 
v.ith  Brest.  The  industrial  products  of  Nantes 
are,  white  and  printed  cottons,  cotton  twist, 
refined  sugar,  ship  cordage,  glue,  chemical 
products,  blankets,  serge,  flannel,  ship  biscuits, 
&c.    There  are  several  ship-building  yards, 
"^ipper  foundries,  tan  yards,  brandy  distilleries, 
'  Icach-mills,  and  dye-houses.     Vessels  are 
fitted  out  for  the  whale  and  cod  fisheries.  The 
foreign  and  coasting  trade  is  active.  The 
chief  articles  of  export  are  -wine,  brandy, 
wooUen  cloths,  silk,  paper,  linen,  gold  and 
silver  lace,  hardware,  prepared  meats,  provi- 
sions, furniture,  small  wares,  books,  &c. ;  the 
imports  are  composed  of  ship  timber,  jdanks, 
li6inp,  pitch  and  tar,  steol,  copper,  lead,  wool, 
i"aw  cotton,  oil,  Spanish  wine,  cochinanl,  dye- 


stuffs,  gum,  ivory,  perfumes  and  colonial  pra- 
duce.  Other  articles  of  commerce  aj'e  aalt, 
butter,  coal,  building  stone,  hoops,  lloui',  vine- 
gar, and  agricultural  implements. 

NAPHTHA.  This  remai-kable  substance  is  a 
volatile  oil,  which  issues  from  the  ground  ii^ 
vai-ious  parts  of  the  world,  and  is  on  that 
account  called  roch-oil  or  sione-oil.  Colourless 
naphtha  issues  at  Baku  near  the  Caspian  Sea, 
where  the  vapours  which  arise  from  it  are 
kindled,  and  the  flame  apphed  to  domestic 
and,  manufactm-ing  purposes.  In  ultra- 
Gangetio  India  there  is  a  spot  -where  no  fevyer 
than  500  naphtha  springs  are  met  with ;  each 
spring  yields  nearly  150,000  lbs.  of  naphtha 
yearly.  The  city  of  Parma  is  said  to  be 
hghted  with  naphtha.  Naphtha  possesses  a, 
penetrating  odour  and  generally  a  yeUow 
colour  j  hut  it  may  be  deprived  of  colour  by 
distillation.  It  boils  at  about  160°  and  is  very 
inflammable.  It  mixes  easily  with  alcohol 
and  with  oils,  but  not  with  water ;  and  it  dis- 
solves a  great  variety  of  substances.  It  forms 
with  caoutchouc  a  gelatinous  varnish.  Naph- 
tha is  chiefly  employed  for  purposes  of  illumir 
nation,  as  a  solvent  for  caoutchouc,  and  in 
the  prepai-ation  of  a  very  superior  tlack  pig- 
ment. 

NAPLES.  The  productions  of  the  soij,  in 
this  rich  region  of  southern  Italy,  are  various. 
The  staple  products  are  corn,  wine,  oil,  wool, 
and  silk.  The  plains  of  Apuha  produce  vast 
quantities  of  corn  and  wool  for  exportation. 
Gallipoli  is  the  great  oil  mart.  Silk  js  made 
in  Calabria,  in  Abruzzo  Citra,  TeiTa  di  Layoro, 
and  Priucipato.  Cotton  is  produced  in  tho 
provinces  of  Bari,  Principato,  near  Castella- 
mare,  and  other  places.  Wine  is  made  all 
over  the  kingdom,  and  in  great  abundance 
and  variety,  but  most  of  it  is  consumed  in  the 
country  and  within  the  year.  Some  brandy  is 
made  and  exported  to  America.  The  couptry 
produces  most  kinds  of  fruit,  such  as  figs, 
chestnuts,  almonds,  oranges,  lemons,  pome- 
granates, melons,  peaches,  and  apricots. 
Tobacco  is  cultivated  chiefly  near  Lecce, 
saffron  in  Ahruzzo,  and  the  sugar-cane  in 
Calabria.  Flax,  hemp,  and  rice  are  also  raised 
in  considerable  quantity  in  the  low  grounds, 
Indian  corn  is  also  much  cultivated.  Cliceso 
is  made  chiefly  in  Abruzzo  and  Apulia.  In 
some  favoured  spots,  such  as  in  the  neigbom- 
hood  of  Naples,  at  the  foot  of  Mount  Vesu- 
vius, near  Monteleone  and  Pieggioin  Calabria, 
the  fertihty  of  the  soil  seems  inexhaustible, 
A  little  coal  and  iron  are  found.  The  forests 
have  been  much  neglected. 

The  city  of  Naples  has  manufactures  of 
hats,  straw-hats,  gloves,  leather,  earthenware, 
coral,  and  jewellery ;  but  the  kingdom  gene- 
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rally  is  far  from  being  a  manufacturing  or 
commercial  one. 

The  British  produce  and  manufactures  ex 
ported  to  Naples  and  Sicily  in  1848  amounted 
in  value  to  695,660/.  The  imports  thence  into 
Great  Britain  in  1848  comprised  among  the 
larger  items  sulphur  (625,032  cwts.),  olive  oil 
(3455  tons),  oranges  (57,283  pack^es),  silk 
(54,193  lbs.),  wine  (589,369  gallons),  wool 
(641,608  lbs.).  .  . 

NARCOTI'NA  is  an  alkaline  principle 
found  in  opium.  It  is  procured  in  light 
white  flocks,  or  in  pearly  acicular  crystals.  It 
is  insoluble  in  cold  water  and  very  sparingly 
soluble  in  hot  water  ;  its  taste  is  not  bitter. 

NARWHAL  IVORY.  The  teeth  and  tusks 
of  the  narwhal  form  one  of  the  best  kinds  of 
this  beautiful  substance.  [Ivory.] 

NASMYTH'S  HAMMER.  This  mighty 
engine,  one  of  the  most  remarkable  inventions 
of  the  last  fewyeai's,  is  described  under  Steam 
Hammer. 

NATAL.    The  time  is  probably  approach- 
ing when  this  new  colony  will  present  inter- 
esting commercial  and  industrial  features. 
The  settlement  lies  eastward,  and  is  Avithin 
the  territorial  hmits,  of  Cape  Colony ;  but  it 
has  many  of  the  elements  of  a  distinct  settle- 
ment.   Mr.  Christopher,  a  settler  at  Natal, 
has  lately  published  a  description  of  the  set- 
tlement, in  which  he  states  that  nine  kinds  of 
cotton  have  been  grown  there,  and  that  all 
kinds  may  probably  be  cultivated.  There  were 
exported  from  the  colony  1740  lbs.  of  cotton 
in  1846,  5821  lbs.  in  1847,  and  13,931  lbs.  in 
1848  ;  these  are  small  beginnings,  certainly ; 
but  they  are  beginnings,  and  of  an  interesting 
character.  Besides  cotton,  the  colony  ah-eady 
produces  Indian  corn,aloes,columbo  root,castor 
oil,  gum  acacia,  coffee,  honey,  bees'  wax,  wild 
olive,  ivory,  tallow,  hides,  mimosa  bark  for  tan- 
ning, wheat,  beans,  butter,  tobacco,  and  many 
varieties  of  timber  and  dye  woods.    The  prin- 
cipal towns  yet  established  in  the  new  settle 
ment  are  D'Urban  and  Pieter  Maritzburg 
Accounts  from  the  colony  to  December  1850, 
report  very  favourably  of  its  progress  and 
prosperity.    The  markets  at  D' Urban  were 
beginning  to  show  the  effects  of  the  skill  and 
labour  of  the  settlers  by  an  abundant  supply 
of  vegetables  of  all  kinds.    The  cabbages,  tur- 
nips, lettuces,  spinach,  and  cauliflowers  are 
said  to  be  as  fine  as  any  Covent-garden  can 
boast  of.   Among  the  new  towns  which  are 
springing  up  the  most  flourishing  are  Rich- 
mond, on  the  lUovi ;  Pine  Towm,  near  New 
Germany ;  and  Lady  Smith,  on  the  Klip-river 
Several  others  are  in  progress  or  projected. 

NATRON  LAKES.    These  lakes  are  in  a 
valley  in  the  western  desert  which  borders  on 


Lower  Egypt.  The  Natron  vaUey  contains  six 
shallow  lakes,  remarkable  for  the  great  quan- 
tity of  salt  which  they  produce.  The  crystal- 
lisations are  both  of  muriate  of  soda,  or  com- 
mon salt,  and  of  carbonate  of  soda,  called 
natron  or  trona.  The  lakes  occupy  a  total 
length  of  about  16  miles  ;  they  vary  in  size 
according  to  the  season ;  the  bottom  is  muddy, 
of  mixed  sand  and  clay.  The  lakes  are  sup- 
phed  by  water  which  oozes  out  of  the  banks 
chiefly  on  the  side  which  is  towards  the  Nile. 
It  appears  that  the  water  flows  abundantly 
when  the  Nile  is  high,  and  decreases  with  its 
decrease,  until  some  of  the  lakes  become  quite 
dry.  The  natron  is  collected  once  a  year,  and 
is  used  both  in  Egypt  and  Syria,  as  also  in 
Europe,  for  manufacturing  glass  and  soap, 
and  for  bleaching  linen. 

NAVARRE.  In  this  Spanish  province  the 
mountams  contain  jasper  and  marble.  There 
are  many  mines  of  iron  and  one  of  copper ; 
one  also  of  rock  salt  near  Valtierra,  and  seve- 
ral hot  springs.  Eorests  of  pine  cover  the 
slopes  of  the  Pyrenees,  and  much  timber  is 


cut ,  and  sent  down  by  the  mountam  streams 
to  the  Ebro,  by  which  it  is  floated  onward  to 
Aragon  and  Cataluna.  The  other  principal 
forest  trees  are  the  oak,  the  olive,  the  chestnut, 
the  beech,  and  the  box.  Wine,  cider,  and 
olive  oil  are  among  the  products  of  the  pro- 
vince. The  annual  produce  of  sheep's  wool 
is  about  1,500,000  lbs.  The  manufactures  are 
coai-se  linen,  some  woollen  cloth,  leather,  soap, 
iron,  and  brandy,  of  which  the  quantity  annu- 
aUy  distiUed  averages  2,000,000  gallons.  There 
are  also  some  potteries,  a  royal  shot  and  shell 
foundry,  and  some  manufactories  of  Spanish 
liquorice.  The  exports  are  com,  oil,  wine,  wool, 
and  iron  ;  the  imports  consist  of  cottons  and 
silks,  cutlery,  tobacco,  sugar,  spices,  and  other 
luxuries,  which  are  imported,  principally  from 

France.  ^  , 

NAVIGATION  LAWS.  The  recent  change 
in  the  Narigation  Laws  is  already  producmg 
such  important  results  in  the  commerce  of 
England  with  foreign  nations  (and  conse- 
quently in  the  industry  of  all  nations)  that  li 
will  be  desirable  briefly  to  notice  the  subject 

here.  .     .  ^  ... 

The  system  of  the  Na^^gatlon  Act,  as  it  is 
termed,  had  its  foundation  during  the  Proteo 
torate ;  but  the  act  so  called  was  that  of  IQU 
This  act  declared  that  no  produce  of  Asia 
Africa,  or  America,  should  be  imported  intr 
Great  Britain  except  in  British  ships,  nayiga 
tod  by  a  British  subject,  and  havmg  at  leas 
threc-fom-ths  of  their  crew  composed  ot  UnUsi 
seamen.  It  also  laid  higher  duties  on  al 
goods  imported  from  Europe,  than  if  the. 
were  imported  in  British  ships.    To  this  ac 
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many  persons  have  atfxibuted  the  great  growth 
of  British  shipping.    Wlien  the  American  co- 
lonies became  independent,  their  ships  lost 
the  advantage  which  they  had  when  the  States 
were  colonies,  and  theu-  shipping  was  placed 
on  the  same  footing  as  other  foreign  ships. 
The  consequence  was  that  American  ships 
sailing  to  Great  Britain  came  in  ballast,  while 
British  ships  carried  merchandise  both  ways ; 
and  accordingly  the  United  States  placed  Bri- 
tish shipping  imder  the  same  disadvantages  in 
their  ports  that  American  shipping  was  under 
in  British  ports.  The  consequence  of  this  was 
that  British  ships  sailed  to  America  in  ballast 
when  they  went  to  the  United  States  to  get  a 
cargo,  and  American  ships  came  to  Great 
Britain  in  ballast  when  they  wanted  a  British 
cargo.    The  consumer  of  the  foreign  produce 
in  both  countries   accordingly  paid  double 
freight  for  it.    This  lasted  till  1815,  when  it 
was  agreed  by  treaty  between  Great  Britain 
and  the  United  States  that  the  ships  of  the 
respective  countries  should  be  placed  on  the 
same  footing  in  the  ports  of  Great  Britain  and 
the  United  States  ;  and  aU  the  discriminating 
duties  were  mutually  repealed.    In  1822  Mr. 
Wallace,  president  of  the  Board  of  Trade,  in- 
troduced five'biLls,  which  were  passed  into 
laws,  and  which  made  other  important  altera- 
tions ;  one  repealed  certain  statutes  relating 
to  foreign  commerce,  which  were  passed  before 
the  Navigation  Act ;  a  second  repealed  various 
laws  that  had  been  passed  since  the  Naviga- 
tion Act,  and  also  that  part  of  the  Navigation 
Act  which  enacted  that  goods  of  the  growth, 
produce,  or  manufacture  of  Asia,  Africa,  and 
America  should  only  be  imported  in  British 
ships,  and  that  no  goods  of  foreign  growth, 
production,  or  manufacture,  should  be  brought 
into  Great  Britain  from  Europe  in  any  foreign 
ship,  except  from  the  place  of  their  production 
or  from  the  ports  from  which  they  were  usu- 
ally brought,  and  in  ships  belonging  to  the 
country  of  production  or  accustomed  shipment; 
a  third  permitted  certain  goods  then  enume- 
rated to  be  brought  to  Great  Britain  from  any 
port  in  Europe  in  ships  belonging  to  the  port 
of  shipment ;  a  fourth  permitted  the  importa- 
tion, subject  to  certain  duties,  into  certain 
ports,  of  various  articles  from  any  foreign 
country  in  America  or  port  in  the  West  Indies 
either  in  British  vessels  or  in  vessels  belong- 
ing to  the  coimtry  or  place  of  shipment,  and 
such  goods  might  be  again  imported  to  any 
other  colony  or  the  United  liingdom  ;  and  a 
fifth  permitted  the  exportation  in  British  ships 
from  any  West  India  colony  to  any  foreign 
port  in  Europe  and  Africa,  of  any  goods  that 
had  been  legally  imported  into  the  colony,  or 
which  were  of  its  growth  or  manufacture ;  and 


it  permitted  the  exportation  of  certain  articles, 
enumerated  in  the  act,  in  British  ships  to  any 
such  colony  from  any  foreign  port  in  Europe 
or  Africa. 

In  1823  Prussia  retaliated,  as  the  United 
States  had  done,  which  led  Mr.  Huskisson  to 
propose  the  passing  of  what  are  called  the  Re- 
ciprocity Acts,  in  1 824  and  1825.  These  acts 
empowered  the  king,  by  order  in  council,  to 
authorise  the  importation  and  exportation  of 
goods  in  foreign  ships,  from  the  United  King- 
dom, or  from  any  other  of  his  majesty's  domi- 
nions, on  the  same  terms  as  in  British  ships, 
provided  it  shall  first  be  proved  to  his  majesty 
and  the  privy  council  that  the  foreign  country 
in  whose  favour  such  order  shall  be  made  shall 
have  placed  British  ships  in  its  ports  on  the 
same  footing  as  its  own  ships.  Since  that  time 
reciprocal  treaties  of  navigation  have  been 
made  with  the  following  countries :  Prussia, 
Denmark,  Hanover,  Oldenburg,  Mecklenburg, 
Greece,  Bremen,  Hamburg,  Liibeck,  States  of 
La  Plata,  Colombia,  Holland,  Prance,  Sweden 
and  Norway,  Mexico,  Brazil,  Austria,  Russia, 
and  Portugal.  That  with  the  United  States 
of  Noi-th  America,  as  already  obsei'ved,  dates 
from  1815. 

An  act  was  passed  in  1849,  entitled  '  An  act 
to  amend  the  Laws  in  force  for  the  encourage- 
ment of  British  Shipping  and  Navigation.' 
The  full  meaning  of  this  act  can  only  be  un- 
derstood by  referring  to  the  acts  and  parts  of 
acts  which  it  repeals,  and  to  its  provisions.  It 
repeals  a  part  of  the  act  of  1824,  and  the  whole 
of  that  of  1825.  The  general  piurpose  is  to 
diminish  the  restraint  on  the  freedom  of  navi- 
gation. British  shipping  has  already  derived 
great  advantages  from  the  enactments  above 
mentioned,  and  the  Reciprocity  Acts. 

There  seems  every  probabihty  that  as  British 
shipping  is  now  fairly  brought  into  competi- 
tion with  foreign,  great  improvements  ^vill  be 
made  in  ship  building  :  indeed  such  improve- 
ments have  already  commenced. 

NEEDLE  MANUFACTURE.  This  is  one 
of  the  most  remarkable  industrial  pursuits  of 
our  country,  both  technically  and  locally.  In 
a  technical  point  of  view  it  is  striking  for  the 
number  of  processes  which  every  individual 
needle  passes  through ;  while  it  is  not  less 
noteworthy  on  account  of  the  grouping  of  the 
manufacture  in  and  around  the  town  of  Red- 
ditch  in  Worcestershire ;  where  it  has  been 
calculated  there  are  60  to  70  millions  of  need- 
les made  every  week ! 

In  commencing  the  manufacture  of  a  needle, 
soft  steel  wire  of  the  required  thickness  is 
first  cut  into  lengths  of  about  five  inches,  and 
these  lengths  being  placed  together  in  a  bun- 
dle, are  bound  together  by  means  of  iron  rings, 
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live  inches  in  diameter,  placed  at  each  end  of 
the  bundle.  This  bundle  is  then  placed  on 
a  oast-ii'on  table,  and  rolled  to  and  fro  upon  it, 
under  the  pressure  of  a  flat  bar  of  iron,  by 
which  means  the  wkes  are  made  perfectly 
straight.  About  a  dozen  and  a  half  or  two 
dozens  of  these  wires  are  then  taken  by  the 
grinder,  and  together  are  pointed  on  a  small 
dry  grindstone.  This,  like  the  dry  grinding  of 
the  Shefi&eld  cutlers,  is  a  veiy  deleterious  em- 
ployment, towards  the  amelioration  of  which 
the  workmen  render  very  little  assistance,  un- 
fortunately for  themselves. 

Wlien  the  pointing  is  finished,  the  wires 
are  cut  into  the  requiced  lengths,  and  the 
holes  or  eyes  are  perforated.  This  operation 
is  usually  performed  by  females.  The  tools 
employed  are,  a  small  anvil  fixed  on  the  work- 
bench, a  hammer,  a  finely-pointed  and  well- 
tempered  steel  pimch,  a  pair  of  pliers,  a  file, 
and  a  block  of  lead.  The  woman  first  slightly 
flattens  the  unpointed  end  by  a  stroke  of  the 
hammer,  then  makes  an  indentation  on  one 
side  by  means  of  the  punch  and  hammer; 
the  needle  is  then  taken  from  off  the  anvU, 
and  being  placed  with  the  indented  side  down- 
wards on  the  block  of  lead,  the  perforation  is 
completed  by  stiildng  with  the  punch  and 
hammer  on  the  opposite  side  of  the  needle. 
Holding  then  the  needle  in  the  pliers,  the 
head  is  somewhat  bent,  and  with  the  file  the 
guttering  is  performed,  which  is  the  forming 
of  the  channel  that  may  be  seen  on  each  side 
where  the  perforation  is  made.  The  head  is 
then  smoothed  by  passing  the  file  over  it. 
Needles  to  which  the  name  drilled-eyed  is  ap- 
phed  are  perforated  in  the  manner  here  de- 
scribed, but  the  additional  process  is  used  of 
smoothing  the  eye  by  means  of  a  drill  after  it 
is  perforated. 

For  making  the  eyes  and  gutters  in  lai-ge 
needles,  machinery  is  employed.  The  wires 
used  for  making  these  needles  are  pointed  at 
both  ends,  and  the  channels  and  eyes  are 
formed  in  the  middle,  when  the  two  needles 
thus  made  are  cut  asunder,  and  their  heads 
smoothed  with  a  file. 

These  operations  being  performed  when  the 
steel  wu'cs  ai-e  in  a  soft  state,  they  are  more 
or  less  bent,  and  must  be  straightened,  which 
is  done  by  rolling  them  on  one  plate  of  metal 
under  the  weight  of  another.  Tiio  needles 
are  tlien  placed,  inany  thousands  together,  in 
a  kind  of  crucible,  and  covered  over  with  aslies, 
when  they  are  put  into  a  close  fm-nace  and 
exposed  to  a  cherry-red  lieat.  When  this  de- 
gree of  licat  has  been  obtained,  tho  crucible  is 
withdrawn,  and  tho  needles  are  dropped  into 
cold  water,  from  which  they  are  taken  out  and 
put  upon  an  iron  plate  almost  red  hot,  where 


they  are  turned  about  bo  as  to  cause  the  heat 
to  apply  equally  to  all,  and  as  fast  as  the 
needles  become  of  a  blue  colom-,  t^ey  are 
removed  as  being  of  a  proper  temper. 

Such  of  the  needles  as  now  appear  crooked 
are  straightened  on  a  small  anvU  by  blows  from 
a  hammer. 

The  needles  are  next  ranged  in  parallel 
rows  upon  a  coarse  cloth,  which  has  beeii 
smeared  with  a  mixture  of  oU,  soft  soap,  and 
fine  emery  powder.  In  this  cloth  from  40,000 
to  50,000  needles  are  rolled  up,  and  several  of 
these  rolls  are  placed  together  in  a  machine 
lilce  a  mangle.  The  roUing  to  which  they  are 
here  subjected  is  continued,  by  means  of 
steam  or  water  power,  for  two  and  sometimes 
three  days,  dm:ing  which  time  the  cloth  wrap- 
pers, being  worn  out,  requu-e  to  be  once  or 
twice  replaced  by  new  ones.  "When  taken  out, 
after  this  roUing,  the  needles  are  perfectly 
bright.  They  are  finally  sorted,  packed,  and 
papered. 

NEPAUL.  This  remote  country  of  India, 
situated  close  to  the  Himalaya  Mountains, 
yields  a  fan*  supply  of  vegetable  produce  in 
the  river  valleys.  It  also  contains  several 
metals  in  abundance,  especially  iron,  lead, 
copper,  and  zinc ;  the  first  thraie  are  worked 
rather  extensively.  Gold  is  found  in  the  sand 
of  some  rivers.  Of  the  inhabitants  of  the 
country,  the  Newars  are  mostly  cultivators  pf 
the  soil,  and  exercise  many  ai-ts  and  trades, 
They  make  coarse  cotton-cloth,  and  work  very 
well  in  iron,  copper  and  brass,  and  are  parti- 
cularly ingenious  in  carpentry.  The  trade  AvitJ^ 
Tibet  is  mostly  in  the  hands  of  the  tribe  called 
the  Bhot,  who  transport  their  goods  on  tho 
backs  of  sheep  or  men  over  the  moimtain 
passes.  They  bring  li'om  Tibet  to  Nepaul 
sheep,  musk,  skins  of  the  musk-deer,  chovarj- 
tails,  quicksilver,  borax,  sal  ammoniac,  Chi- 
nese silk  stufis,  paper,  drugs,  gold  and  silver ; 
and  they  carry  back  rice,  wheat,  oil,  iron,  cop- 
per, cotton  cloth,  catechu,  juniper  boards 
(which  are  used  in  fine  cabinet-work),  pepper, 
spices,  indigo,  tobacco,  otter-skins,  sugai-,  and 
some  smaller  articles.  Nepaul  exports  to 
British  India  elephants'  teeth,  timber,  hides, 
ginger,  turmeric,  wax,  honej',  oranges,  long 
pepper,  ghee,  bastard  cinnamon,  lai-ge  carda- 
mums,  and  some  smaller  ai-ticles.  It  imports 
from  tlie  British  dominions  in  Bengal  cottons 
and  musUns,  silks  of  various  sorUs,  raw  silk, 
gold  and  silver,  laces,  carpets,  English  cutlery, 
saflron,  spices,  sandal-wood,  quicksilver,  cot- 
ton, tin,  zinc,  lead,  soap,  camphor,  tobacco, 
pejiper,  and  cornl. 

NET  ;  BOBBIN-NET.    [Lace  ManufaOt 

NETHEELANDS.  In  England  the  Nclh^r- 


lS-19   .        NEUTRAL  SALTS. 

lands  and  Solland  imply  pretty  nearly  the 
same  thing,  viz.  the  territory  which,  after  the 
sepai-ation  of  Belgium,  in  1830,  remained  to 
the  King  of  Holland.  In  this  rem ai-kably  flat 
country,  sufficient  corn  for  home  consumption 
is  not  raised ;  hemp  and  flax  are  grown  in 
great  abundance.  There  are  no  minerals  ex- 
cept a  little  bog-iron  in  Overyssel  and  Guel- 
derland :  there  are  brick-earth,  potters'  clay, 
fullers'  earth,  and  a  little  sea-salt. 

The  history  of  the  commerce  of  the  Nether- 
lands properly  begms  with  Bruges  in  Flanders, 
in  the  14th  century.  From  Bruges  the  trade 
was  for  the  most  part  transferred  at  the  end 
of  the  15th  century  to  Antwerp,  which  became 
the  greatest  emporium  in  the  world.  But  the 
ravages  of  the  war  with  Spain  and  the  capture 
of  the  city  after  the  memorable  siege  in  1585 
drove  the  wealthiest  inhabitants  to  the  northern 
proNinces,  especially  to  Amsterdam.  The 
Dutch  East  India  Company  conquered  king- 
doms and  islands  in  the  east ;  and  Amsterdam 
became  the  first  commercial  city  in  the  world. 
From  1795  to  1813  the  trade  of  Holland  was 
much  depressed  by  French  domination ;  but 
since  that  period  it  has  partially  recovered, 
though  it  has  not  attained  its  former  extent. 
The  inland  trade  employs  6000  of  the  vessels 
called  trekschvyis,  and  15,000  boats. 

The  exports  from  the  Netherlands  consist  of 
colonial  produce  from  the  East  and  West  In- 
dies, coffee,  sugar,  spices,  tea,  silks,  and 
other  articles  from  China  and  Japan ;  together 
with  the  home  produce  of  butter,  cheese,  flax, 
hemp,  tobacco,  madder,  flowers,  cattle,  horses, 
and  fish.  The  chief  articles  of  importation  are 
corn,  salt,  -wine,  timber,  stone,  marble,  and 
various  manufactm-ed  goods  ;  besides  colonial 
produce  of  every  Idnd  from  the  possessions  in 
Asia,  Africa,  and  the  West  Indies.  The  value 
of  the  British  and  Irish  produce  and  manu- 
factures exported  to  Holland  in  1848  was 
2,823,858L  '  The  produce  imported  into  Great 
Britain  from  Holland  is  chiefly  butter,  cheese, 
flax,  madder,  and  Dutch  colonial  produce. 

The  principal  manufactures  are  linen  of  the 
best  quality ;  woollens,  once  the  most  celebra- 
ted in  the  world ;  silks,  and  leather.  Sugar 
refineries,  tobacco-pipe  manufactories,  distil- 
leries, and  cotton  mills,  are  numerous.  As  has 
been  noticed  in  Holland  and  other  articles, 
many  of  the  chief  towns  of  the  Netherlands 
take  part  in  the  Industrial  Exhibition. 

NEUTRAL  SALTS.  Formerly  this  term 
included  such  salts  as  did  not  obviously  con- 
tain an  excess  eitlier  of  acid  or  alkali ;  but  at 
present  the  term  Neutral  Salt  includes  such 
compounds  as  are  composed  of  one  equivalent 
of  each  of  their  constituents :  thus  the  subcar- 
bonates  of  potash  and  of  soda  are  now  termed 
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carbonates,  notwithstanding  theif  alkftlinQ  fr- 
action, because  they  consist  of  onp  eqiuvaleRt 
of  acid  and  one  of  base.  Chemists  apply  ).bp 
term  Neulral}zation  to  the  decpmpositipn  of 
the  alkaline  cai-bonates,  by  the  gradual  addi- 
tion of  some  acid  more  powerful  than  the  car- 
bonic, and  which  of  course  expels  it  from  the 
alkaline  bases  with  efiervescence. 

NEW  BRUNSWICK.  The  great  commer- 
cial wealth  of  this  North  American  colony  con- 
sists in  its  extensive  forests,  which  are  com- 
posed of  pine,  fur,  spruce,  hemlock,  birch, 
beech,  maple,  ash,  elm,  and  poplar.  Wheat, 
rye,  oats,  barley,  beans,  peas,  buckwheat,  flax, 
Indian  corn,  and  common  vegetables  are  cul- 
tivated. On  the  alluvial  grounds  which  ocpur 
along  the  banks  of  the  numerous  rivers  there 
are  fine  meadows  and  pasture-grounds.  Tli,e 
mineral  riches  are  imperfectly  known ;  but 
they  comprise  iron,  coal,  marble,  and  gypstun. 
The  exports  of  the  province  are  almost  wholly 
confined  to  the  produce  of  the  forests  aiid  the 
fisheries ;  they  amount  to  nearly  a  millipii 
sterhng  annually.  Ship-building  forms  a  con- 
siderable branch  of  industry  in  the  provinpe. 

The  Exports  from  Great  Britain  to  New- 
Brunswick  in  1849  amounted  in  value  to 
277,591/. 

NEW  HAMPSHIRE.  A  few  commpxmX 
statistics  of  this  Ameiican  state  will  b.p  fqujifl 
under  United  States, 

The  same  may  be  said  also  in  respept  to 
Neiu  Jersey. 

NEW  ORLEANS.  This  AmericfW  cjty  i§ 
one  of  those  which  are  rising  into  inipprtancp 
with  a  rapidity  which  can  scarcely  be  under- 
stood in  Em'ope.  Situated  near  the  mouth  of 
the  Mississippi,  it  is  the  outlet  for  an  immense 
amount  of  produce — timber  from  thp  north, 
grain  from  the  centre,  cotton  and  sugar  from 
the  south.  From  New  Orleans  this  producq 
is  difi'used  to  every  part  of  the  globe.  More 
cotton  is  shipped  at  New  Orleans  for  England 
than  from  any  other  port.  From  New  Orleans 
the  numerous,  large,  and  powerful  steamer^ 
start,  which  navigate  the  great  Mississippi  fop 
upwards  of  a  thousand  miles.  From  New  Or- 
leans to  St.  Louis  the  busy  traffic  of  the  Mis- 
sissippi is  mainly  concentrated ;  while  at  St. 
Louis,  which  stands  at  the  junction  of  the  Mis- 
souri with  the  Mississippi,  commences  t]).Q 
commerce  of  the  western  praii'ies,  and  the 
emigrant  routes  over  the  Rocky  Mountains  to 
Oregon  and  California.  At  New  Orleans  the 
river  is  too  miich  encumbered  with  sand  bankg 
to  enable  large  ships  to  sail  up  to  the  quays  ; 
but  they  are  drawn  up  hy  tug -boats.  The  ships 
lie  in  tiers  alongside  an  embankment  or  quay, 
called  ihaLcvec,  sometimes  three  or  four  deep, 
presenting  the  appearance  of  a  forest  of  mast?. 
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Some  years  ago  the  exports  from  New  Orleans 
were  estimated  at  twelve  million  dollars  annu- 
ally ;  but  they  now  greatly  exceed  this  amount. 
In  the  environs  of  the  city  are  large  plantations 
of  sugar,  cotton,  indigo,  and  rice,  which  are 
cultivated  in  a  very  perfect  manner. 

NEW  YORK.    This  most  famous  portion 
of  the  United  States  is  the  name  both  of  a 
state  and  of  a  city.    In  the  state  of  New  York, 
maize,  wheat,  rye,  barley,  oats,  buckwheat,  po- 
tatoes, turnips,  peas,  beans,  and  numerous 
fruits,  are  generally  cultivated.  In  some  parts 
flax  and  hemp  are  grown,  especially  in  the 
Lake  Country.    A  considerable  part  of  the 
state  is  still  covered  with  forests,  which  con- 
sist of  oak,  ash,  walnut,  pine,  maple,  beech, 
chestnut,  birch,  poplar,  elm,  cedar,  hemlock, 
and  hickory.  Several  minerals  occur  in  abun- 
dance, but  only  iron,  salt,  limestone,  and  mar- 
ble are  worked.  Coal  is  imported  from  various 
places,  especially  from  Nova  Scotia.  The  canals 
and  railroads  are  numerous ;  the  former  ex- 
tend GOO  to  700  miles  ;  while  the  railways  are 
forming  a  complete  network  over  the  state.  In 
1840  there  were  323  woollen  manufactories, 
890fuUing  mills,  186  iron  furnaces,  120  forges, 
77  paper  mills,  1216  tanneries,  and  a  great 
variety  of  other  works ;  and  in  the  subsequent 
eleven  years  these  numbers  must  have  vastly 
increased.    The  commerce  greatly  exceeds 
that  of  any  other  of  the  States. 

But  it  is  the  city  of  New  York  which  appeals 
most  to  our  notice  in  respect  to  commercial 
and  industrial  features.  The  situation  of  New 
York  as  a  commercial  port  is  admirable.  New 
York  Bay,  which  is  completely  landlocked,  is 
about  8  mUes  long  and  from  IJ  to  5  miles 
wide,  and  affords  a  perfectly  safe  anchorage. 
It  is  easy  of  approach,  and  is  very  rarely  closed 
by  ice.  The  entrance  between  Long  Island 
and  Staten  Island,  by  a  channel  caUed  the 
Narrows,  is  protected  by  forts,  while  the  ap- 
proach to  it  is  facihtated  by  Ughthouses.  The 
bay  contains  several  small  islands,  on  which 
fortifications  have  been  constructed.  There 
is  sufficient  depth  of  water,  both  in  the  Hud- 
son and  East  River,  for  ships  of  large  burden 
to  load  and  unload  at  the  wharfs.  The  com  - 
mercial intercourse  with  the  interior  and  with 
the  western  States  of  the  Union  is  provided 
for  by  means  of  the  Hudson,  and  the  system 
of  canals  connected  with  it. 

The  most  expensive  and  useful  pubhc  work 
undertaken  by  the  cit)  is  the  aqueduct  called 
the  Croton  Water- Works,  noticed  in  a  previous 
article.  [Aqueduct.] 

No  fewer  than  3,341  vessels,  of  1,247,860 
tons  burden,  and  manned  by  46,158  seamen, 
entered  the  port  of  New  York  in  1850  ;  and 
the  shipping  which  left  the  port  presented 


corresponding  numbers.  About  one  half  of 
the  shipping  was  American,  one-third  British, 
and  the  remainder  belonging  to  various  coun- 
tries. The  tonnage  of  the  arrivals  at  four 
nearly  equidistant  periods  presents  the  follow- 
ing remarkable  differences : — 

1821   171,963  tons. 

1830   314,716  „ 

1840   527,594  „ 

1850   1,247,860  „ 

The  number  of  persons  who  arrive  every 
year  at  New  York  by  sea,  chiefly  from  Europe, 
is  immense.  In  the  ten  years,  1841  to  1850, 
the  number  averaged  123,784  yearly ;  in  1849 
it  reached  the  high  figure  of  221,799.  A  very 
large  proportion  of  these  are  emigrants,  who 
land  at  New  York  as  a  convenient  point  whence 
to  start  fai-ther  westward.  There  is,  perhaps, 
no  other  city  in  the  world  which,  at  the  present 
time,  equals  New  York  as  a  centre  of  transit, 
or  as  a  temporary  abode  for  thousands  who 
make  it  a  mere  resting  point  on  a  journey: 
this  circumstance  gives  it  a  pecuhar  character 
both  in  its  commercial  and  its  social  features. 
In  the  single  month  of  September  1850,  the 
exports  from  New  York  amounted  to  five  mil- 
lions and  a  half  of  dollars,  considerably  more 
than  one  million  sterling.  Very  nearly  one- 
half  of  this  value  of  commodities  was  sent  to 
Great  Britain.  Half  a  miUion  went  to  Panama, 
en  route  to  CaUfornia,  with  which  an  immense 
commerce  is  now  cond  acted  from  New  York. 
In  the  first  nine  months  of  1850,  no  fewer 
than  37  ships  were  launched  at  New  York, 
averaging  1150  tons  each  ;  and  at  the  end  of 
September  in  that  year  there  were  31  more 
building,  of  about  the  same  average  tonnage. 
Of  the  whole  68  vessels,  38  were  steamers. 

The  maO.  steam  ships  which  now  run  be- 
tween England  and  New  York  are  among  the 
finest  which  the  world  has  yet  seen. 

NEWCASTLE  UPON  TYNE.  This  busy 
and  important  town  is  very  well  proAdded  with 
railway  accommodation.  The  Newcastle  and 
Carhsle  Railway  extends  across  the  island 
nearly  from  one  sea  to  the  other ;  the  North 
Shields  line  passes  through  North  Shields  to 
Tynemouth  ;  the  Newcastle  and  Berwick  Rail- 
way establishes  a  communication  with  Scot- 
land ;  lastly,  the  Durham  railways,  which, 
taking  then-  departure  from  Gateshead,  open 
up  a  communication  with  South  Shields,  Sun- 
derland, Durham,  York,  and  the  south  of  Eng- 
land generally.  A  station  near  the  centre  of 
the  town,  which  is  to  form  a  junction  \vith  all 
these  lines  by  means  of  viaducts,  has  for  some 
time  been  in  progress.  The  most  important 
part  of  this  work  is  a  bridge  across  the  Tyne, 
undertaken  by  the  railway  companies,  and  one 
of  the  finest  engineering  works  in  England. 
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It  is  a  double  bridge,  the  lower  one  at  an  ele- 
vation of  90  feet  above  the  river,  for  carriages 
and  foot  passengers,  and  a  railway  bridge  at 
a  further  elevation  of  25  feet.  The  whole 
length  of  the  structure  is  nearly  1400  feet.  It 
has  two  piers  at  the  margin  of  the  river,  and 
four  others  in  the  stream  itself,  besides  smaller 
piers  to  support  the  land  arches.  The  High 
Level  Bridge,  as  it  is  termed,  is  one  of  those 
creations  which  will  give  lasting  fame  to 
Robert  Stephenson. 

The  commercial  importance  of  Newcastle 
arises  from  its  situation  on  a  river  navigable 
thus  far  by  sea-borne  vessels  of  400  tons.  The 
Tyne  forms  the  haven,  and  is  under  the  care 
of  the  corporation.  The  river  side  is  lined 
with  warehouses  and  extensive  quays.  The 
chief  business  is  in  the  shipment  of  coals,  the 
produce  of  the  surrounding  coal-pits.  The 
coals  were  formerly  brought  down  the  river  in 
barges  called  keels,  but  vessels  are  now  chiefly 
loaded  from  staiths.  Coal  is  exported  very 
considerably ;  also  lead,  cast  and  wrought  iron, 
glass  and  pottery,  copperas  and  other  chemi 
cal  productions,  soap,  colours,  grindstones, 
salt,  and  pickled  salmon.  The  imports  are 
wine,  spirituous  liquors,  and  fruit,  from  the 
south  of  Europe ;  com,  timber,  flax,  tallow, 
and  hides,  from  the  Baltic  ;  and  tobacco  and 
various  other  articles  from  North  America. 
The  number  of  sailing  vessels  registered  at 
the  port  is  about  1500,  besides  about  200 
steamers. 

The  chief  manufactures  are  of  glass  bottles 
and  plate  and  crown  glass,  steam  engines,  mill 
work,  and  other  machinery.  A  number  of 
persons  are  engaged  in  ship  and  boat  building 
block,  mast,  and  sail  making,  flax-dressing, 
rope  making,  &c.  There  are  several  malt- 
houses,  breweries,  flour-mills,  iron  and  lead 
works,  and  chemical  works. 

Newcastle  takes  up  a  worthy  position  at 
the  Great  Exhibition.  In  mineral  produce, 
in  machinery,  and  in  manufactures,  the  town 
and  neighbourhood  are  well  fitted  to  occupy 
a  high  rank. 

NEWSPAPERS.  Considered  in  its  rela 
tion  to  produce,  industry,  and  commerce,  it  is 
scarcely  possible  to  place  a  limit  to  the  im 
portance  of  a  newspaper.  It  meets  us  at 
every  turn,  as  an  example  either  of  the  aid 
which  newspapers  render  to  commerce,  or  of 
that  which  commerce  renders  to  newspapers. 
As  a  question  of  paper-making,  of  taxation  on 
paper,  of  type  founding,  of  steam-press  machi- 
nery, of  rapid  printing,  of  the  advertising 
system,  of  the  tax  on  advertisements,  of  the 
reporting  system,  of  the  statistical  tabulating 
system,  of  the  postage  system,  of  the  express 
travelling  system,  of  the  ocean  mail  system — 


in  all  tliese  respects  a  modem  London  news- 
paper is  a  marvel. 

Under  the  head  of  Phinting  will  be  found 
a  Uttle  information  concerning  the  vast  scale 
on  which  the  great  newspapers  are  printed  in 
London  and  in  New  York.    In  the  present 
article  we  shall  take  a  newspaper  as  the  repre- 
sentative of  rapid  transport,  shelving  how  it 
reaches  Dublin  at  a  period  of  ui-gent  demand. 
Let  it  be  the  Queen's  speech  of  February,  1851, 
as  printed  in  the  morning  journals  of  the  next 
day ;  and  let  us  trace  the  mode  adopted  by 
Messrs.  Smith  (who  conduct  vast  operations 
of  this  kind),  to  convey  those  journals  and 
that  speech  to  Dublin,  to  Liverpool,  and  to 
Manchester.    A  special  engine  left  Euston 
station  at  6-22  a.m.,  and  after  some  slight 
detention  for  water,  &c.,  amounting  altogether 
to  20  minutes,  it  reached  Crewe  at  10  8,  the 
distance  of  166  miles  having  been  performed 
in  3i  hours,  or  a  running  rate  averaging  50 
miles  an  hour.    From  Crewe  an  engine  pro- 
ceeded to  Manchester,  32  miles,  in  40  minutes, 
and  another  to  Liverpool,  44  miles,  in  75 
minutes.     The  express  to  Ireland  started 
from  Crewe  at  the  same  moment  as  the  Liver- 
pool and  Manchester  expresses ;  it  proceeded 
by  Chester,  where  the  superintendent  of  the 
Chester  and  Holyhead  Railway  joined  it. 
Under  his  management  the  special  engine 
reached  Holyhead  at  12-45,  having  travelled 
over  a  great  portion  of  the  distance  between 
Chester  and  Bangor  at  the  rate  of  60  miles 
an  hour.     At  Holyhead  the  Chester  and 
Holyhead  Company's  steamer  Scotia,  com- 
manded by  Captain  Hirste,  was  lying  ready 
to  start  with  the  express,  but  in  consequence 
of  the  violence  of  the  gale  she  was  unable  to 
get  clear  of  the  harbour  for  some  minutes. 
Notwithstanding  the  delay  and  the  heavy 
sea,  she  made  Kingstown  Harbour  by  5-30 
P.M.,  and  the  morning  papers  were  distributed 
in  Dublin  by  a  little  after  six  o'clock.  The 
mail  trains  carried  them  into  the  provinces 
— the  same  mails  which  conveyed  the  London 
letters  and  papers  of  the  previous  evening. 
It  is  now  proved  that  the  entire  distance  from 
London  vid  Holyhead  and  Dublin  to  Cork — 
upwards  of  500  miles — can  be  accomplished 
in  16  hours.    The  Queen's  speech  was  for- 
warded by  Messrs.  Smith  on  the  afternoon  of 
its  delivery,  by  telegraph  to  Crewe,  and  thence 
by  special  engine  to  Holyhead,  and  by  steamer 
to  Dublin.    It  was  printed  in  Dublin  within 
eight  hours  and  a  half  after  its  delivery,  and 
reached  Cork,  by  special  engine  engaged  by 
Messrs.  Smith,  in  four  hours  and  a  half  from 
Dublin. 

NIAGARA  BRIDGE.     The  suspension 
bridge  thrown  over  the  Niagara  Falls  may  bo 
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considei'ed,  under  the  extrt^ordinary  circum- 
stances of  its  position,  as  one  of  the  most 
remai-kable  of  its  kind.  The  first  transit 
across  from  hank  to  bank  was  made  hy  a  kite. 
A  kite  heing  raised  on  one  hank,  when  the 
wind  was  in  a  particular  position,  was  so  ma- 
noBuvred  as  to  he  made  to  faU  on  the  opposite 
hank  ;  the  string  was  secured,  and  was  made 
the  means  of  dragging  over  a  larger  string, 
then  a  rope,  then  a  cable  of  36  iron  wires. 
Several  persons  crossed  the  perilous  chasm 
in  a  car  suspended  from  this  wire  cable.  The 
bridge  was  next  proceeded  with.  On  each 
bank  is  a  wooden  tower  50  feet  high,  over 
which  pass  14  cables;  viz.,  5  of  36  wires  each, 
5  of  72,  1  of  125,  and  3  of  3  50  wires  each, 
making  1115  wires  in  all.  These  wire  cables, 
hanging  in  the  usual  curve,  support  tho  plat- 
form of  the  bridge,  which  is  capable  of  with- 
standing a  pressure  of 1000  tons,andis  traversed 
by  passengers,  teams,  and  droves  of  cattle. 
There  is  however  now  heing  constructed  a  far 
mightier  work  over  the  Falls,  to  connect  the 
United  States  railways  on  one  bank  with  the 
Canadian  railways  on  tho  other.  A  locomotive 
defying  the  Falls  of  Niagara  wiU  piotm-e  the 
grandeur  of  art  and  the  grandeur  of  natm-e 
in  singular  proximity!  The  railway  bridge 
will  have  16  wire  cables,  each  containing  the 
enormous  number  of  6DQ0  iron  wes, — not 
twisted  round  each  other,  but  laid  straight, 
and  bound  round  with  smaller  wire.  It  is 
calculated  that  the  bridge  will  be  able  to 
maintain  6000  tons  besides  its  own  weight. 

NICHE  is  a  small  recess,  or  concavity  in 
the  face  of  a  wall  for  the  purpose  of  contain- 
ing a  statue.  The  use  of  niches  seems  to 
have  originated  with  the  Eomans,  for  scarcely 
anything  of  the  kind  occurs  m  the  ai-chitectm-e 
of  the  Greeks.  In  Italian  architecture  niches 
are  of  very  frequent  ocouitence.  They  are 
usually  semicircular  in  plan ,  and  roimd-headed, 
that  is,  covered  hy  the  quarter  of  a  hoUow 
sphere,  owing  to  which  the  shadow  within  the 
concavity  produces  a  highly  beautiful  curve. 
Niches  exhibit  great  diversity  in  the  modes 
of  decorating  them ;  but  in  this  counti-y  it  lias 
usually  been  the  fashion  to  leave  them  plain. 

NICKEL.  This  metal  was  first  described 
by  Cronstadt  in  1751.  It  is  usually  procui-ed 
from  the  sulphuret.  It  has  a  wliite  colour 
with  a  yellowish  tint ;  its  lustre  is  considerable, 
and  it  is  both  malleable  and  ductile.  Like 
iron,  it  is  attracted  by  the  magnet,  and  may, 
like  it,  be  rendered  magnetic  at  common  tem- 
peratures, but  it  loses  this  power  when  Jieated 
to  030°  Fahrenheit.  The  specific  gravity 
varies  from  8-28  to  O'O.  Nickel  is  neariy  as 
hard  aS  iron.  It  suffers  little  or  no  change 
by  exposure  to  the  air  and  moisture  at  com- 


mon temperatm-es.  It  is  very  difficult  of 
fusion,  but  melts  at  a  lower  temperature  than 
iron.  At  a  red  heat  it  absorbs  oxygen  gradu- 
ally from  the  ah",  and  also  decomposes  water 
at  this  temperature.  Nitric  acid  is  the  only 
acid  which  readily  acts  upon  nickel,  l^ickel 
occurs  in  meteoric  iron  and  aerohtes. 

The  uses  of  nickel  are  very  limited,  and 
untU.  witliin  a  few  years  it  was  scarcely  em- 
ployed at  all;  but  it  is  now  very  usefully 
employed,  and  to  a  considerable  extent,  in 
forming  an  alloy  with  copper  and  zinc,  known 
hy  the  name  of  German  silver.  Its  oxides 
impart  a  green  coloiu:  to  glass  and  porcelain. 
Nickel  forms  alloys  with  arsenic,  potassium, 
antimony,  zinc,  tin,  iron,  cobalt,  mercury,  and 
copper. 

NICOTINA  is  an  alkaU  which  exists  in  the 
different  species  of  tobacco.  It  ciystallises 
in  small  plates,  whiclj,  by  exposure  to  the 
au',  absorb  moisture  sufficient  to  become  a 
transparent  colourless  hquid.  "WTien  cold  it 
is  nearly  inodorous,  but  when  heated  it  has  a 
disagreeable  odour  and  taste.  It  boils  at  375° ; 
its  specific  gravity  is  1-018.  The  salts  which 
it  forms  with  alkahes  are  colourless.  There  is 
also  a  substance  called  Nicotianiij,  which  is 
concrete  oil  having  a  smeU.  of  tobacco  and  a 
bitterish  taste ;  it  is  the  principle  which  gives 
the  characteristic  odom*  to  tobacco. 

NIELLO -INLAYING.  This  name  is 
given  by  the  Italians  to  a  pecuhar  Idnd  of 
ornamental  metal-work.  NieUo  is  composed 
of  au  ahoy  of  silver  and  lead,  or  silver  and 
copper,  blackened  by  the  action  of  sulphur. 
It  was  first  called  nigcUum,  but  aftei-wards 
niello.  The  use  of  it  is  occasionally  mentioned 
in  documents  from  the  7th  to  the  13th  cen- 
turies, at  which  latter  period  it  had  anived  at 
a  state  of  great  excellence.  The  process 
used  in  working  the  niello  was  somewhat 
similar  to  that  of  enamel  incrustation.  The 
object  intended  to  be  ornamented  vntii  niello 
had  incised  or  cut  into  its  sui-face  the  required 
design,  into  which  niello  Avas  inlaid  in  small 
grains,  and  afterwards  fused  hy  the  action  of 
the  fire,  and  poHshed.  Originally,  the  chan- 
nels in  the  metal  were  cut  bi'oadly,  and 
of  an  equal  depth;  giring  to  the  entire 
work,  after  the  intx-oduction  of  the  niello, 
the  appearance  of  a  rude  picture,  the  out- 
lines only  of  which  were  formed,  some- 
times by  the  niello  and  sometimes  by  the 
metal;  but  afterwards  tlie  designs  on  the 
metal  were  engraved  yvith  great  dehcacy,  and 
occasionally  were  carefully  sliaded  by  lines. 
Tho  origin  of  taking  impressions  on  paper 
from  metal  plates  is  ascribed  to  the  practice 
of  Finigucrrn,  a  Florentine  goldsmith,  who, 
in  the  middle  of  the  I5th  century,  was  in  tha 
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habit  of  taking  impressions  from  plates  be 
had  engraved  for  the  pui-pose  of  ascertaining 
then-  fitness  to  receive  the  niello.  Some  few 
of  these  old  impressions  still  exist,  and  equally 
with  tlie  plates  themselves  are  called  nielli. 
The  metal  which  was  engraved  to  receive  the 
niello  was  usually  either  gold,  silver,  or  copper. 

Many  beautiful  specimens  of  niello  yfere 
collected  at  the  Mediaeval  Exhibition  in  1850 ; 
including  a  silver  super-altai-e,  a  copper-gilt 
ciborium,  a  silver  brooch,  statuettes  of  saints, 
silver  plates,  and  a  pax. 

NILE.  The  influence  of  this  far-famed 
river  on  the  industry  and  commerce  of  the 
neighbouring  counti-ies  has  been  briefly  ad- 
verted to  imder  Egypt. 

NIMES  or  NISMES,  the  capital  of  the 
French  depai-tment  of  Gard,  has  long  been 
.in  important  manufacturing  town.  Its  im- 
portance has  been  lately  on  the  increase  in 
consequence  of  its  being  the  centre  from  which 
the  railways  diverge  that  connect  the  town 
with  Alois,  MontpeUier,  Cette,  Aries,  Avignon, 
and  Marseille.  The  principal  manufactures 
are  fancy  silk  goods,  silli  stockings  and  caps, 
hosiery  of  all  kinds,  velvet,  small  wares,  printed 
cottons,  shawls,  handkerchiefs,  chintzes,  &c. 
There  are  several  dye-houses,  potteries,  brandy 
distilleries,  vinegar-works,  and  tan-yards  ;  and 
the  town  is  the  great  market  for  the  r.w  silks 
of  the  surroimding  district.  Nimes  carries  on 
considerable  trade  in  these  productions  ;  and 
in  -wine,  spices,  drugs,  oleaginous  seeds,  me- 
dicinal plants,  and  dye  stufis. 

NISCHNEI-NOVGOEOD  FAIE.  This 
famous  fair  has  ah-eady  been  adverted  to 
[Faibs]  ;  but  it  may  be  well  to  notice  it  a 
little  more  in  detail,  as  a  means  of  shewing 
its  important  influence  on  trade  and  com- 
merce. Nischnei-Novgorod  is  a  town  in  the 
heart  of  the  Eussian  empire.  The  inhabit- 
ants carry  on  various  manufactures  ;  but  the 
great  and  annually  increasing  importance  of 
the  town  arises  from  its  fair.  This  fair,  which 
is  opened  on  June  29  in  each  year,  is  one  of 
the  greatest  in  the  world.  It  is  held  in  a 
group  of  buildings,  formed  into  a  large  oblong 
parallelogram,  smTounded  with  shops,  before 
an  edifice  adorned  with  three  rows  of  columns, 
which  is  the  hotel  of  the  governor,  in  which 
the  local  authorities  reside  during  the  fair. 
Forty-eight  blocks  of  buildings,  separated  by 
streets  which  intersect  each  other  at  right 
angles,  extend  behind  this  parallelogram. 
The  number  of  the  shops  is  about  252i,  and 
over  each  there  is  a  small  apartment,  in  which 
the  merchant  may  reside.  During  the  fair, 
all  the  streets  and  warehouses  arc  filled  with 
a  countless  multitude,  who  have  flocked 
thither  from  the  two  Eussian  capitals,  from 


NITEQGEN.  1268 

various  other  towns  of  Eussia,  from  the  shores 
of  the  Baltic  and  the  Caspian,  from  Bokhara, 
Kbivai  Kokand,  and  Taschkend,  from  Asia 
Minor,  from  the  mountains  of  Turkistan  and 
the  frontiers  of  China,  and,  of  late  years,  from 
different  parts  of  "Western  Europe.  AH  these 
raagazines  and  booths  are  filled  with  the  pro- 
duce of  the  most  diverse  countries,  and  thou- 
sands of  boats  are  employed  in  landing  the 
goods,  or  in  taking  them  on  board  to  convey 
them  to  the  seas  which  wash  the  northern 
and  southern  shores  of  the  empire.  Other 
goods,  such  as  wooden  wai-es,  are  piled  up 
even  in  the  open  country,  and  farther  on  are 
long  lines  of  carts  with  their  horses,  which 
serve  both  as  magazines  and  lodgings  for  the 
coiintry-people.  From  4000  to  5000  ware- 
houses and  booths  are  let  during  the  fair. 
Tbe  goods  sold  amount  to  10,000,000^.  to 
12,000,000/.  annually. 

NITEE.  [Potassium.] 

NITEIC  ACID  was  formerly  called  Spirit 
qf  Nitre,  or  Glauber's  Spirit  of  Nitre ;  and 
when  much  diluted  with  water,  it  is  called 
Aquafortis.  When  pure,  it  is  a  colourless 
liquid,  but  is  usually  yellowish.  Its  smell  is 
strong  and  disagreeable,  and  it  emits  white 
fumes,  it  is  so  acrid  that  it  cannot  be  safely 
tasted  without  being  much  diluted,  and  is 
even  then  very  sour.  In  its  concentrated 
state  it  stains  the  skin  of  a  yellow  colom*,  and 
eventually  the  skin  is  destroyed  and  peels  ofil 
When  mixed  mth  water  it  gives  out  consi- 
derable heat.  When  colourless  nitric  acid  is 
exposed  to  the  action  of  the  light,  it  under- 
goes partial  decomposition. 

Nitiio  acid  is  used  for  numerous  purposes ; 
such  as  the  refining  of  gold  and  silver,  in 
preparing  vai'ious  metallic  and  saline  solutions 
for  medicinal  purposes,  and  the  use  of  the 
dyer  and  cahco-printer;  in  scientific  chemical 
researc]ies  it  is  most  extensively  employed. 
Its  saline  compounds  ai'e  termed  Nitrates ;  and 
both  the  acid  itself  and  the  nitrates  are  used 
in  medicine. 

The  gas  called  nilric  oxide,  which  contains 
less  oxygen  than  nitric  acid,  has  not  yet  been 
much  applied  to  useful  purposes.  The  same 
maybe  said  oi  nitrous  acid  ani  nitrous  oxide, 
which  difler  from  each  other  and  from  the 
two  nitric  compounds  chiefly  in  the  amount 
of  oxygen  contained. 

NITEOGEN,  or  AZOTE,  one  of  the  most 
abundant  and  extensively  difiused  of  the  gases, 
is  transparent,  colourless,  inodorous,  and  in- 
sipid. It  is  lighter  than  atmospheric  air.  Its 
refractive  power  and  its  specific  heat  are  both 
lower  than  those  of  common  air.  Water  dis  • 
solves  but  a  very  small  quantity  of  this  gas. 
It  ifj  fatal  to  animals  when  respired  by  itself, 
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as  is  implied  by  the  term  azote ;  it  extinguishes 
flame  immediately.  No  degree  of  cold  and 
pressure  to  which  this  gas  has  been  subjected 
has  condensed  it  to  a  fluid  form.  It  resem- 
bles all  other  elementary  bodies  in  being 
destitute  of  acid  or  alkahne  powers.  It  enters 
into  the  composition  of  a  great  number  of 
important  compounds.  Thus  it  constitutes 
^  of  the  volume  of  atmospheric  air.  With 
oxygen  it  forms  five  definite  compounds,  viz., 
nitrous  oxide,  nitric  oxide,  nitrous  acid,  hypo- 
nitrous  acid,  and  nitric  acid.  With  hydrogen 
it  constitutes  the  alkah  ammonia ;  with  chlo- 
rine and  iodine  it  gives  rise  to  detonating  com- 
pounds ;  with  carbon  it  forms  cyanogen  ;  and 
with  phosphorus  a  phosphuret.  It  enters  into 
the  composition  of  most  animal  matter  except 
fat  and  bone  ;  and,  though  not  a  constituent 
of  the  vegetable  acids,  it  forms  a  part  of  most 
of  the  vegetable  alkalies.  Although  by  itself 
fatal  to  animals,  yet  it  is  a  most  important 
constituent  of  the  au-,  as  serving  to  moderate 
the  action  of  oxygen  draing  combustion,  and 
the  too  great  excitement  which  that  gas,  re- 
spired unmixed,  would  produce  on  the  animal 
system.  It  appears  also  from  the  experiments 
of  Majendie  that  animals  will  not  live  on  food 
that  contains  no  azote. 

NOED,  the  most  northern  department  of 
Trance,  raised  the  following  quantities  of  agri- 
cultural produce  in  1848  :  2,124,549  quarters 
of  com;  2,960,264  bushels  of  potatoes; 
13,330  hogsheads  of  flax  seed ;  352,429  cwt. 
of  flax  fibre;  142,398  tons  of  hay;  612,401 
tons  of  straw;  besides  a  fau:  average  of  vege- 
table crops  and  fruits.  Authority  was  given 
to  plant  2498  acres  with  tobacco  in  the  yeai- 
1849,  calculated  to  furnish  63,070  cwt.  of  leaf. 
A  good  deal  of  the  barley  grown  in  the  de- 
partment is  used  for  malting,  beer  being  the 
common  beverage  ;  other  grain  and  potatoes 
are  also  used  m  the  gin  and  other  spirit  dis- 
tilleries. 

The  mineral  wealth  of  the  department  con- 
sists chiefly  of  its  coal  and  iron  mines ;  of  the 
fnrmer,  19,  all  situated  in  the  valley  of  the 
Escaut,  were  worked  in  1848,  and  of  the  latter, 
3  were  worked  in  the  arrondissement  of 
Avesnes.  Steam-engines  are  used  for  drain- 
ing the  mines.  Marble,  paving-stones,  brick- 
enrth,  potter's  clay,  peat,  and  fossil  ashes, 
wliich  are  used  as  manure,  are  found.  There 
aro  mineral  waters  and  baths  at  St.  Amand. 
Tlie  industrial  products  are  of  the  most  varied 
description,  including  all  Icinds  of  woollen, 
cotton,  and  hnen  manufactures,  ticking,  duck, 
velveteen,  printed  cottons,  and  handkerchiefs, 
woollen,  flaxen,  cotton,  and  hempen  yarn,  lace, 
tulle  cambric  and  lawn,  soap,  refined  sugar 
and  salt,  beer,  oil,  nails,  glass,  paper,  tiles, 


bricks,  earthenware,  ropes,  leather,  toys,  small 
wares,  cannon,  small  arms,  saltpetre,  &c. 
These  numerous  products  form  the  items  of  a 
large  home  and  foreign  commerce.  The  im- 
ports are  chiefly  raw  cotton,  wool,  flax,  colo- 
nial produce,  wine,  brandy,  and  timber.  At 
the  principal  points  on  the  Belgian  frontier, 
custom-house  officers  are  stationed,  who  are 
under  the  direction  of  the  custom-houses  of 
Dunkerque  and  Valenciennes. 

The  manufactures  of  this  department  give 
rise  to  great  activity  in  the  towns  of  Lilk, 
Auzin,  Roubaix,  Tourcoing,  Douai,  Dunkerque, 
Valenciennes,  and  Cambrai,  aU  of  which  are 
distinguished  for  thek  industry  and  commerce. 

NOEFOLK.  This  agricultural  county  con- 
tains little  of  what  may  be  designated  mineral 
wealth.  Chalk  is  dug  for  lime  in  many  places ; 
exceUent  sand  for  glass-making  is  procured 
between  Snettisham  and  Castle  Eising ;  some 
potter's  earth  is  found  and  excellent  brick- 
earth  ;  marl  is  dug  in  the  vaUey  of  the  Bure ; 
and  the  Fen  distiicts  of  the  west  furnish  peat 
for  fuel  and  manure.  The  district  m  which 
the  true  Norfolk  system  of  cultivation  was  first 
adopted,  and  where  turnips  and  clover  were 
introduced  in  the  regular  rotations,  was  that 
on  the  nortli-west,  where  the  better  kmds  of 
sand  prevaQ  ;  from  this  district  it  has  gi^adually 
spread;  and  there  are  now  few  soils  in  Nor- 
folk which  are  considered  too  heavy  to  bear 
turnips,  especially  after  having  been  weU  un- 
derdrained.  The  crop  which  is  raised  m  the 
greatest  perfection  in  Norfolk  is  barley. 

Among  the  towns  of  Norfolk  there  are  but  few 
which  present  a  manufacturing  character.  At 
Lynn,  rope  and  sailcloth  are  ahuost  the  only 
articles  of  manufacture  in  the  town ;  but  the 
trade  of  the  place  is  considerable,  owing  to 
the  harboiu-.  The  exports  are  principaUy 
corn  and  agricultural  produce,  sent  coast- 
wise, and  a  fine  white  sand  ground  neai-  the 
town,  and  used  for  makmg  glass.  A  vast 
quantity  of  shrimps,  caught  on  the  shores  of 
the  Wash,  are  sent  to  London.  The  miports 
are  com  and  coal;  timber  from  Amenca, 
timber,  deals,  hemp,  and  tallow  from  the 
Baltic ;  wine  from  France,  Spam,  Portugal, 
&c.  There  ai-e  about  180  vessels  belonging 
to  the  port.  TMford  has  few  manufactures  ; 
but  there  is  a  good  deal  of  malting,  and  the 
trade  of  the  place  is  favoiured  by  the  nver 
Ouse  being  navigable  up  to  the  town;  by 
means  of  which  an  export  of  agricultural  pro- 
duce and  an  import  of  coal  are  earned  on. 
At  North  Wahham  the  silk  manufacture  is 
prosecuted  to  some  extent.  In  Norwich  the 
most  important  trade  consists  of  the  manu- 
factiu-e  of  sillt  and  worsted  into  shawls,  cra.pes, 
bombazines,  damasks,  camlets,  and  imitations 
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of  the  Irish  and  French  stuffs.  A  School  of 
Design  has  heen  established  to  aid  iu  the  pro- 
duction of  elegant  woven  goods  ;  hut  the  tex- 
tile manufactures  axe  in  a  declining  state  at 
Norwich ;  and  there  is  a  want  of  enterprise 
and  spirit  observable  in  the  manufactruing 
operations. 

In  1850  the  county  of  Norfollc  contained  2 
cotton  factories,  and  11  worsted  factories,  em- 
ploying altogether  about  1700  persons. 

NORTHAMPTONSHIRE.  Although  this 
county  presents  some  remarkable  features  in 
respect  to  the  boot  and  shoe  manufacture,  it 
must  be  regarded  as  an  agricultural  county 
The  soil  is  generally  adapted  to  produce  both 
corn  and  pasture  of  a  superior  quality.  The 
pastures  are  both  rich  and  sound,  and  the 
cattle  grazed  in  them  in  summer  repay  the 
capital  laid  out  on  them  with  good  interest, 
The  fattening  of  cattle  is  a  prmcipal  object 
of  the  Northamptonshu-e  farmer. 

Among  the  towns  there  are  a  few  in  which 
manufactures  are  carried  on.    At  Kettering 
wool-stapling  and  wool -combing  are  carried 
on ;  there  is  a  considerable  manufacture  of 
shoes ;  and  that  of  silk  shag  for  hats  has  been 
also  introduced.    At  Northampton  the  prin- 
cipal branch  of  trade  carried  on  is  boot  and 
shoe-making  ;  the  articles  are  sent  to  London 
and  other  parts  of  England,  or  are  exported  ; 
and  considerable  business  is  also  done  in 
currying  leather.     Stockings  and  lace  are 
made.    There  are  iron  foundries.    The  trade 
of  Wellingborough,  and  of  other  towns  iu  this 
county,  is  dependent  mainly  on  the  boot 
and  shoe  manufacture.    The  only  reasonable 
explanation  of  the  settlement  of  this  branch 
of  industry  in  this  county  seems  to  be  that 
Northamptonshire  is  a  grazing  county,  and 
yields  hides  fit  for  tanning ;  but  whether  this 
be  the  correct  explanation  or  not,  it  is  a  well- 
known  fact  that  the  ready-made  boots  and  shoes 
of  the  London  shops  are  supplied  to  a  very 
large  extent  by  the  county  of  Northampton- 
shire.   The  work  is  done  on  the  piece-ivork 
system.    There  are  not  large  factories  where 
men  are  employed  at  weekly  wages  ;  but  the 
manufactiu-ers  give  out  leather  cut  to  the 
proper  shapes  to  the  worlnnen,  who  return 
the  finished  or  partially  finished  hoots  and 
shoes,  and  receive  so  much  per  dozen  pairs 
for  their  labour.    Competition  between  these 
workmen  has  brought  down  the  wages  to  a 
very  low  average. 

NORTHUMBERLAND.  The  south-eastern 
part  of  this  county,  bounded  by  a  line  drawn 
from  Warkworth,  at  the  mouth  of  the  Coquet, 
by  the  head  of  the  river  Blyth,  to  the  Tyne, 
and  thence  southward  to  the  banlc  of  the  Der- 
went,  is  included  in  the  great  coal-field  of  the 
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counties  of  Northumberland  and  Durham. 
^Goal-Fields.]    This  coal-field  is  the  great 
source  of  wealth  to  the  county,  and  gives  it  a 
high  rank  among  the  shires  of  Britain.  The 
salmon  fishery  of  the  Tweed  is  very  important, 
and  a  considerable  number  of  boxes  of  that 
fish  packed  in  ice  are  sent  from  that  river  to 
the  London  market,  besides  what  is  salted. 
The  county  of  Northiunberland  has  been  one 
of  the  foremost  of  the  English  counties  in 
adopting  the  improved  system  of  agriculture, 
the  chief  feature  of  which  is  the  cultivation  of 
turnips  for  the  rearing  and  fattening  of  cattle. 
So  great  has  been  the  advantage  derived  from 
this  change  from  the  old  triennial  system,  that 
many  fields  now  yield  heavy  crops  of  this  use- 
ful root,  which  in  most  other  parts  of  England 
would  be  considered  as  totally  unfit  for  its 
cultivation.    The  instruments  of  tiUage  are 
mostly  of  improved  make.    The  ploughs  are 
generally  iron  swing- ploughs,  on  the  principle 
of  the  old  Rotherham  plough,  which  was  origi- 
nally copied  from  the  Belgian  plough,  and 
afterwards  improved.    The  harrows,  rollers, 
scarifiers,   &c.,   are  as  in   other  counties. 
Threshing-machines,  moved  by  water,  wind, 
or  horses,  are  thought  essential  on  the  larger 
Northumberland  farms. 

The  manufactm-es  of  the  county  are  noticed 
connection  with  its  chief  industrial  centre 
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[Newcastle]  ;  but  there  are  other  busy  towns 
worthy  of  note.  Allendale  lies  near  the  lead 
mines,  and  has  establishments  for  the  smelt- 
ing of  that  metal.  Alnmoiithhas  a  considerable 
export  of  wool  to  the  West  Riding,  and  of  corn 
to  the  metropolis.  Blythe  has  ship  building 
yards  for  small  vessels.  North  Shields  has  a 
great  trade  in  coal,  and  a  very  active  shipping 
commerce,  by  which  it  is  becoming  every  year 
a  place  of  more  and  more  importance.  All 
along  the  Tyne,  but  especiaUy  from  Newcastle 
to  the  German  Ocean,  the  number  of  manufac- 
turing establishments  is  very  great.  Besides 
the  enormous  shipment  of  coals,  there  are 
veiy  extensive  chemical  and  alkali  works,  soap 
works,  lead  and  shot  works,  white  and  red 
lead  works,  potteries,  plate  and  window  glass 
works,  oil  mills,  starch  mills,  &c. 

NOTTINGHAMSHIRE.  This  county,  as 
noticed  in  a  former  article  [Coal]  contains  a 
portion  of  one  of  the  midland  coal-fields.  It 
contains  also  a  small  supply  of  gypsum,  build- 
ing stone,  and  paving  stone  ;  but  the  county 
can  hardly  he  deemed  rich  in  minerals.  There 
are  many  hop  plantations  in  the  county,  which 
in  some  years  give  a  good  profit  to  the  grower. 
There  are  excellent  market  gardens  in  the 
neighbourhood  of  Newark,  Nottingham,  and 
other  towns,  the  sandy  soil  being  very  favour- 
able to  the  ciiltivation  of  roots  and  vegetables. 
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There  are  also  some  good,  prohards  on  the 
heavier  soils. 

In  respect  to  manufactiu'eH,  NoLtingham- 
shire  derives  importance  from  being  the  centre 
of  the  cotton  hosicH-y  and  bobbin-net  trades. 
[HosiEEY  Manufaottoe  ;  Lace  Manufac- 
ture]. Not  only  in  the  town  of  Nottingham 
itself,  but  in  all  the  towns  and  villages  in  the 
southern  half  of  the  county,  these  manufac- 
tures fti-e  cai-ried  on.  Nottingham  itself  is  the 
focus  of  these  trades,  where  the  wholesale 
manufaotui-ers  and  dealers  reside.  The  bob- 
bin net  is  mostly  made  in  factories ;  but  the 
hosiery  is  made  at  the  houses  of  the  operatives, 
with  cotton  yarn  suppHed  by  the  manufactu- 
rers :  the  workpeople  being  paid  so  much  per 
dozen  pairs  for  their  labour,  out  of  which  they 
for  the  most  part  have  to  pay  a  frame-rent  for 
the  maohines. 

In  J  850  the  county  of  Nottingham  contained 
J  9  cotton  factories,  4  silk  factories,  and  1  wor- 
sted factory  ;  these  24  factories  employed 
about  2200  persons. 

A  School  of  Design  has  been  established  at 
Nottingham ;  and  it  is  stated  in  the  annual 
report  of  the  Inspector  of  these  schools  for 
1850,  that  the  efifectof  the  school  in  improving 
the  taste  of  designers  in  the  lace  trade  is  be- 
conaing  very  evident.  It  will  be  gratifying  if 
the  Great  Exhibition  should  verify  this  im- 
provement. 

NOYAU,  or  Creme  de  Noyau,  is  a  favourite 
liqueur  or  cordial  in  France,  It  is  formed  of 
bitter  almonds,  proof  spirits,  coriander  seed, 
lump  sugar,  cinnamon,  ginger,  and  mace.  One 
variety,  called  Creme  de  Noyau  de  Martinique, 
is  said  to  consist  of  the  foUomng  ingre- 
dients : — 

Loaf  sugar   24  lbs. 

Water   2i  gallons. 

Proof  spu-it   5  gallons. 

Orange-flower  water  . , , .    3  pints. 

Bitter  almonds   1  lb. 

Essence  of  lemon   2  drachms. 

NUMBERING  MACHINE.  Diflerent 
forms  of  apparatus  for  recording  or  marking 
numbers  are  described  under  Calculating 
Machines  ;  Registering  Machines, 

NUTMEGS.  The  two  favourite  spices  of 
nutmeg  and  mace  are  derived  from  tlie  same 
plant.  This  plant  is  the  Myristica  Moschata, 
a  tree  native  of  the  Molucca  Islands,  especially 
of  Banda,  but  cixltivated  in  Java,  Sumatra,  and 
elsewhere  in  the  East,  and  of  late  years  in 
Guiana  and  several  of  the  West  India  Islands ; 
but  the  best  are  produced  in  the  iirst-men- 
tioned  islands.  The  fruit  is  of  the  sItic  and 
form  of  a  peach,  and  wlicn  ripo  the  fleshy  part 
separates  into  two  neai-ly  equal  lialves,  expos- 
ing the  kernel  surrounded  by  an  arillus,  tlio 


former  being  the  iiulmeg,  tlie  latter  the  mace. 
The  odour  of  the  mace  is  strongly  aromatic  j 
the  taste  aromatic,  but  shai'p  and  aciid.  It 
contains  both  a  fixed  oil  (iu  small  quantity) 
and  a  volatile  oil.  One  pound  of  mace  yields 
by  distillation  one  oimce  of  volatile  oil.  The 
fixed  oil  is  not  an  article  of  European  com- 
merce, and  what  is  termed  the  expressed  oil  of 
mace  is  obtained  from  the  nutmeg,  and  should 
bear  its  name.  An  inferior  mace  is  obtained 
from  vaiious  species  of  Myrislica.  The  pro- 
perties of  mace  are  similaa-  to  those  of  the 
nutmeg. 

Two  or  tlu'ee  gatherings  of  the  nutmegs  are 
made  in  the  yeai',  generally  in  July,  or  August, 
in  December,  and  in  April.  The  third  period 
yields  the  best  nutmegs.  The  collected  nuts 
are  dried  in  the  sun  or  by  the  heat  of  a  mode- 
rate fire  till  the  shells  spht :  they  ai-e  then 
sorted  and  dipped  in  hme-water,  to  preserve 
them  from  the  attack  of  insects.  Those  of  good 
quahty  should  be  heavy,  each  weighing  on  an 
average  90  grains, 

The  quantities  of  these  spices  imported  in 
the  last  tlu'ee  years  were  as  follow  : — 
Mace.  Nutmegs. 

1848  47,572  lbs.       336,420  lbs. 

1849  45,986    „        224,021  „ 

1850  76,365    „        312,418  „ 
NUTS.   A  few  words  concerning  the  chief 

varieties  of  nuts  are  given  under  the  proper 
names ;  and  an  instance  of  the  large  consump- 
tion of  hazel  nuts  in  London  wiU  be  found 
under  Market  Gardens.  In  respect  to  the 
commerce  in  nuts,  the  followng  were  the 
quantities  of  the  three  best  kno^Ti  kinds,  im- 
ported in  1848  : — 

Hazel  Nuts   150,022  bushels. 

Chestnuts   03,033  „ 

Walnuts   29,604 

Of  the  quantities  grown  in  England,  there  are 
no  means  of  forming  an  estimate. 

NUX  VOMICA.  This  veiy  powerfifl  medi- 
cine is  one  among  many  products  of  the  plant 
Sirychnos.  Among  these  products  is  slrychnia, 
a  vegetable  alkaU  which  exists  in  the  plant 
combined  with  sirychnic  acid ;  it  is  colourless, 
inodorous,  crystalline,  imalterable  by  exposure 
to  the  air,  and  extremely  bitter;  it  is  extremely 
poisonous ;  one-eighth  of  a  grain  is  sufficient 
to  kill  a  dog,  and  a  quarter  of  a  grain  produces 
a  dangerous  effect  upon  a  man.  The  sirychnos 
itself  is  a  kind  of  myhisliadc,  of  which  there  are 
several  species.  The  best  known  is  alrychws 
mix  vomica,  or  poison  nut,  or  ratsbane.  The 
wood  of  tliis  plant  is  very  Imrd  and  durable, 
and  on  that  account  is  applied  to  many  pur- 
poses by  tlje  natives  on  the  const  of  Coromnn- 
del  and  other  places  wliero  it  grows.  The  frait 
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is  about  the  size  of  a  St.  Michael's  orange, 
•with  a  bitter  astringent  pulp,  and  containing 
from  three  to  five  seeds.  The  pulp  may  be 
eaten,  but  the  seeds  are  poisonous  and  olSci- 
nal.  Another  remoi-kable  species  is  the  strych- 
nos  toxifera,  Wooraly,  Urari,  or  poison  plant 
of  Guiana,  a  native  of  Guiana.  It  had  long 
been  suspected  that  the  poison  used  by  the 
American  Indians  for  their  arrows  was  a  spe- 
cies of  Strychnos,  but  such  is  the  secrecy  with 
which  they  gather  the  plant  and  prepare  the 
poison,  that  all  enquiries  have  been  frustrated. 
Sir  R.  Schomburgk'a  long  stay  in  Guiana  has 


enabled  him  to  decide  this  point :  by  biibing 
some  of  the  natives,  he  induced  them  to  guide 
him  to  a  spot  where  theu:  famous  Urari  flou- 
rished, and  on  arriving  at  the  place,  found  it 
to  be  the  species  of  Strychnos  above  desciibed. 
In  the  preparation  of  the  poison,  the  Uraii  is 
not  the  only  ingredient,  but  foi'ms  about  half 
of  the  bulk  of  the  ingredient  used. 

As  a  medicinal  agent,  nux  vomica  possesses 
valuable  qualities  ;  but  it  is  so  extremely  poi- 
sonous except  in  very  minute  doses,  and  much 
diluted,  that  its  use  is  deemed  dangerous  ex- 
cept under  great  precautions. 


0 


OAK.   The  oak  is  perhaps  the  most  cele- 
brated and  the  most  valuable  of  all  timber 
trees  ;  no  others  are  applied  to  so  many  useful 
purposes.    The  timber  is  more  dui'able  than 
any  other  of  extensive  growth  in  Europe.  It 
is  hard,  tough,  tolerably  flexible,  sti'ong  with- 
out being  too  heavy,  not  easily  spUntered,  and 
not  readily  penetrated  by  water.    When  the 
grain  is  twisted,  no  other  timber  is  so  well 
adapted  for  posts,  piles,  shingles,  paUngs, 
laths,  casks,  and  aU  articles  exposed  to  the 
action  of  moisture  may  fittingly  be  made  of 
Oak.  It  is  extensively  employed  for  the  spokes 
of  wheels,  and  for  all  kinds  of  poles.  The 
young  tree  yields  slender  rods,  well  calculated 
for  hoops,  walking  sticks,  and  whip  handles. 
Old  specimens  produce  a  very  beautiful  efleot 
when  carved,  as  is  well  shewn  in  many  of  our 
churches  and  ancient  mansions.    Of  all  other 
modes  of  application,  however,  ship  building 
is  that  to  which  oak  is  most  extensively  devo- 
ted in  this  country,  and  in  which  it  renders 
the  most  important  services.    During  the 
height  of  the  last  maritime  war,  it  was  calcu- 
lated that  the  ships  of  the  Royal  Navy  existing 
&t  one  time  contained  more  than  eleven  hun- 
dred thousand  loads  of  oak.    Fifty  acres  of 
oak  plantation  are  required  to  produce  the 
timber  for  a  74 -gun  ship  ;  and  the  consump- 
tion must  therefoi-e  have  been  enormous 
during  the  war.    Specimens  of  oak  of  magni- 
ficent dimensions  are  to  be  met  with  in  some 
English  mansions.    At  Dudley  Castle  is  (or 
■was)  an  oak  table  75  foet  long  by  3  feet  wide, 
formed  of  one  plank  of  oak.    At  Goodrich 
Castle  is  a  beam  of  oak  00  feet  long  by  2  feet 
Square  throughout  its  whole  length.  The 
toainmast  of  the  Royal  Sovereign,  built  iu  the 


reign  of  Charles  I.  was  99  feet  long  by  3  feet 
diameter  at  the  lower  end,  and  formed  out  of 
one  ■piece  of  oak. 

The  root  of  the  oak  is  applied  to  ornamental 
rather  than  useful  purposes.  Evelyn  says  that 
of  the  root  of  the  oak  were  formerly  made 
handles  to  daggers  and  knives,  tobacco  boxes, 
mathematical  instruments,  panels  for  pictures, 
and  various  minor  articles.  At  the  present 
day  the  root  of  oak  is  cut  into  veneers  which, 
when  polished,  shew  exceedingly  beautiful 
veins  and  markings. 

The  leaves  of  oak,  gathered  green  and  dried, 
furnish  in  some  places  a  winter  fodder  for 
sheep,  goats,  deer,  &c.  They  are  also  used  as 
a  substitute  for  tanners'  bark  in  hothouses, 
hotbeds,  &a.  Concerning  the  acorns  of  the 
oak,  we  have  spoken  elsewhere  [Acoens]. 

The  bark  of  the  oak  is  a  valuable  tanning 
ingredient,  as  noticed  under  Bark.  The  sti'ip- 
ping  of  the  bark  is  effected  by  women  in  the 
following  way.  The  barkers  are  each  furnished 
with  a  light  short  handled  wooden  mallet, 
sharpened  at  one  edge  like  a  wedge.  With 
this  edge  an  incision  is  made  all  along  the 
bark;  and  cross- exits  are  then  made  with  an 
instrument  called  the  barking-bill,  so  as  to 
separate  the  bark  into  pieces  two  or  three  foot 
long.  A  shovel-shaped  instrument  is  then 
thrust  beneath  the  baric,  so  as  to  force  it  oft' 
in  sheets  or  pieces.  These  pieces  are  care- 
fully dried  for  two  or  three  weeks,  and  piled  in 
largo  stacks  until  sold  to  the  tanner. 

The  substance  called  nut-galls  is  yielded  by 
a  species  called  the  Gall  Oak.  The  gall  is  a 
morbid  excrescence,  produced  in  it  by  tho 
puncture  of  an  insect.  There  aro  two  kinds 
of  gall  nuts  known  in  commerce ;  those  which 
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still  contain  the  insect,  and  wliich  are  known 
under  the  names  of  blach  or  blue  galls  ;  and 
those  from  which  the  insect  has  escaped,  called 
white  galls.  Both  are  used  extensively  in 
dyeing ;  but  the  dai-k  contam  much  more  as- 
tringent matter  than  the  white.  The  Enghsh 
oak  yields  galls,  but  not  so  valuable  as  those 
of  the  east.  Most  of  them  known  in  com- 
merce are  from  Syria  and  Asia  Mmor, 

OAKUM.   When  the  various  cables,  stays, 
shrouds,  ropes,  &c.,  belonging  to  a  ship  have 
gone  through  then:  term  of  service,  and  are  no 
lon'^er  strong  enough  to  be  used,  they  are  cut 
up  into  pieces,  and  then  pulled  asunder,  all 
the  hempen  threads  being  loosened  and  dis- 
entangled one  from  another.  In  this  state  the 
hempen  threads  are  called  oaftiim,  which  varies 
hi  quahty  according  to  the  kind  of  rope  from 
which  it  is  produced.  The  old  ropes  of  a  ship 
are  sold  to  dealers  ;  and  when  picked  into 
oakum  they  are  again  sold  to  ship-builders. 
The  work  of  oakum-picking  is  a  kmdof  forced 
employment  in  many  prisons.    The  oakum  is 
sold  to  the  ship-builders  m  lai-ge  bundles,  and 
is  then  spun  into  loose  threads.  These  threads 
are  of  a  very  primitive  kind;  a  small  bundle 
of  fibres  is  rolled  by  the  hand  on  a  sloping 
board,  till  it  assumes  the  form  of  a  loose  irre- 
gular kind  of  rope,  from  half  an  inch  to  an  mch 
in  thickness.    These  oakum  ropes  ai-e  used 
for  driving  into  the  crevices  or  seams  m  the 
outside  of  a  ship,  to  prevent  the  entrance  ot 
sea-water.  This  process  is  caUed  caulking,  and 
is  effected  by  the  aid  of  a  large  mallet  or  ham- 
mer and  a  caulldng  chisel;  by  which  a  dense 
layer  of  oakum  is  forced  into  the  crevice— 
afterwards  to  be  well  tarred. 

OATS   The  great  use  of  oats,  and  the  ease 
with  which  they  are  raised  on  almost  every 
kind  of  soil,  from  the  heaviest  loam  to  the 
lightest  sand,  have  made  them  occupy  a  place 
in  ahnost  every  rotation  of  crops.   Th^  best 
oats  are  raised  in  Scotland  and  m  Friesland 
and  m  both  countries  the  land  is  carefully  cul- 
tivated.   In  Scotland,  oats  are  generally  sown 
on  a  grass  layer  which  has  been  m  that  state 
for  some  years,  and  sometimes  on  old  pas^ 
tures,  which  are  broken  up  for  the  puiTose 
A  heavy  loam  is  best  suited  for  oats :  they 
require  a  certain  degree  of  moisture,  and  a 
deep  soil  is  very  favourable  to  then:  growth. 
On  poor  moist  land  oats  are  more  profitable 
than  barley.    Clover  and  grass  seeds  may  be 
sown  among  them  vnth  equal  advantage,  as 
they  will  seldom  grow  so  high  as  to  be  laid 
and  smother  the  young  clover  ;  and  barley  is 
very  apt  to  fail  on  land  subject  to  retain  the 
water    Six  bushels  of  oats  are  often  sown  on 
an  acre;  but  if  they  are  drilled,  four  bushels 
are  sufficient,  and  when  dibbled,  which  is  some- 


tames  the  case  in  Norfolk  and  Suffolk,  much 
less  seed  is  used.  The  produce  of  an  acre  of 
oats  varies  accordmg  to  the  soil  and  prepara- 
tion, from  four  to  eight  and  even  ten  quarters. 

In  respect  to  the  use  of  oats,  they  are  given 
in  some  countries  to  horses  in  the  straw  with- 
out thrashing  them  ;  and  where  the  quantity 
can  be  regulated  the  practice  is  good.  The 
horses  masticate  the  corn  better  in  the  chaff, 
and  the  straw  is  wholesome;  butwhere  horses 
do  hard  work,  they  would  be  too  long  in  eatmg 
a  sufficient  quantity,  and  it  is  better  to  give 
them  oats  thrashed  and  cleaned,  with  clover 
hay  cut  mto  chaff.  It  is  estimated  that  a  pound 
of  good  oats  gives  as  much  nourishment  to  a 
horse  as  two  pounds  of  the  best  clover,  or  sain- 
foin hay.  Amiss  of  hay  of  56  pounds  is  there- 
fore equal  to  28  pounds  of  oats  ;  or  a  bushel 
of  the  best  oats  will  go  as  far  as  one  truss  and 
a  half  of  hay;  and  if  this  quantity  is  worth 
four  shilhngs,  which  is  at  the  rate  ot  4.1.  iOs. 
per  load  of  tWrty-six  trusses,  the  eqmvalent 
price  of  oats  is  32s.  per  quarter. 

The  oats  and  oatmeal  imported  m  lB4y 
amounted  to  1,292,707  quarters,  at  an  average 
price  of  17s.  6d.  per  quarter.  The  unports 
were  ahnost  entirely  from  Northern  Europe— 
Eussia,  Sweden,  Norway,  Denmai-k,  Prussia, 
Hanover,  and  Holland.  The  quantity  im- 
ported in  1850  was  rather  less  than  that  m 
1849 

OBELISK.   An  obehsk  is  a  lofty  monu- 
mental four-sided  shaft  dimmishmg  upwards 
with  the  sides  gently  incUned,  but  not  so  as 
to  terminate  m  an  apex  at  the  top.  bmali 
obehsks  were  sometimes  of  sandstone  or  gra- 
nite, but  the  larger  Egyptian  obeUsks  ai-e  ail 
of  the  red  granite  of  Syene;  and  it  is  certamly 
astonishing  how  such  enormous  masses  ot 
that  material  could  be  quarried  out  and  after- 
wards removed  and  placed  in  then-  position. 
When  the  Romans  became  masters  ot  iigJTt, 
they  removed  many  of  these  monuments  to 
thehr  own  capital,  among  others  that  now 
known  as  the  Obehsk  of  the  Lateran.  This  is 
the  largest  obeUsk  now  known,  its  snaft  being 
105  feet  (although  it  has  been  reduced  a  poi- 
tion  at  the  lower  part  having  been  cut  oft  m 
consequence  of  being  fractured),  and  two  of 
its  sides  9  feet  8i  inches,  the  other  two  9  feet 
it  weighs  about  445  tons.    In  the  present 
centmy,  the  labour  of  bringing  away  and  re- 
erecting  an  obehsk  neai-ly  equal  to  some  of  the 
Lgest  removed  by  the  Romans  has  been  a  - 
comphshed  by  the  Erench.  Theraisuig  of  th^ 
Skupon'a  granite  Platform  pn^-edjor 
it  in  the  Place  de  la  Concorde  at  ^  a^'^^^^^ 
remarkable  operation.  An  '"f  "^f  ^j'Xt  of 
incr  from  the  river  Seine  up  to  a  platlom  oi 
masonry  level  with 


rough 


the  top  of  the 
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I  pedestal  was  formed,  and  the  obelisk,  having 
'  been  jjlaced  on  a  kind  of  timber  cax'  or  sledge, 
as  di-agged  up  by  means  of  ropes  and  cap- 
stans.   One  edge  of  its  base  having  been 
I  brought  to  the  edge  of  the  pedestal,  it  was 
reared  perpendiculai-ly  by  ropes  and  pulleys 
attached  to  the  heads  of  ten  masts,  five  on 
each  side ;  and  within  about  three  hours  the 
operations  were  completed. 

The  largest  Egyptian  obehsk  hitherto 
brought  over  to  England  is  that  which  was 
|i  removed  from  the  island  of  Philoe  by  Belzoni, 
i  and  which  is  now  erected  at  Kingston  HaU, 
]  Dorsetsliire.  It  is  a  monohth  or  single  stone 
cof  red  Egyptian  granite,  22  feet  1  inch  in 
1  length,  and  its  lai-ger  end  or  base  2  feet  2  inches 
;  square,  the  other  being  1  foot  5f  inches. 

OBOE,  is  a  musical  instrument  blown 
t  through  a  reed,  Kke  a  clarionet.  It  is  a  tube 
c  of  boxwood  22  inches  in  length,  slender  in  the 
I  upper  part,  but  spreads  out  conically  at  the 
llower  end.  It  consists  of  three  joints  or 
]  pieces,  besides  the  reed.  Its  compass  is  usu- 
i  aUy  two  octaves  and  a  fifth,  from  c  below  the 
t  treble  clef,  to  g,  the  fourth  added  line  above 
i  it.  The  instorament,  which  has  been  in  use 
s  since  the  time  of  Edward  III.,  was  long  known 
c  only  by  its  French  name  of  Hautbois. 

OBSIDIAN,  is  a  mineral  which  occurs  in 
\  beds,  in  large  and  rolled  masses  and  in  small 
;  grains.  Its  structure  is  compact,  colour  green- 
;ish  or  grayish,  and  before  the  blow-pipe  it 
;  sweUs  up  strongly  and  fuses  into  a  transparent 
j  glass.  It  occurs  in  veins  and  beds  traversing 
I  rocks,  and  consists  chiefly  of  sUica  and  alumina. 

OCHRE.  Tlus  earthy  substance  is  some- 
1  what  complex  in  its  nature.  It  consists  of 
i  sihca  and  alumina,  coloured  by  oxide  of  iron 
1  and  occasionally  by  other  oxides.  It  generally 
(  occurs  in  beds  several  feet  in  thickness,  which 
(  overhe  the  oohte,  and  underUe  sandstones  and 
i  iron  sands.  The  ochre  obtains  commercially 
t  the  names  of  yellow  and  hroivn,  according  to 
i  its  tint ;  and  it  is  used  by  painters  and  colour 
I  makers.  It  is  prepared  for  use  by  grinding 
I  and  washing.  The  yellow  ochre  may  be  red- 
t  dened  in  tint  by  calcination.  Native  red  ochre 
i  is  called  red  chalk ;  it  is  more  strongly  im- 
I  pregnated  with  oxide  of  iron  than  either  of 
t  the  others.  At  Shotover  HiU,  near  Oxford, 
t  there  is  an  ochre  bed,  about  six  inches  in 
1  thickness,  at  a  depth  of  twenty  feet  below  the 
I  surface.  Armenian  hole,  obtained  in  a  few 
1  places  in  Greece  and  Italy,  is  a  kind  of  ochre ; 
'  the  pigment  called  terra  di  Sienna  is  obtained 
1  from  it. 

About  7184  cwts.  of  ochre  were  imported 
I  from  France  in  1847. 

ODESSA,  is  one  of  the  most  famous  com- 
1  mercial  cities  of  the  Russian  empire.   It  is 


on  the  borders  of  the  Black  Sea ;  and  in  the 
yeai- 1817  it  was  declared  a  free  port  for  thu-tj 
years.  Though  not  situated  at  the  mouth  ol 
any  great  river,  Odessa,  in  consequence  of  its 
excellent  harbour  and  convenient  situation,  is 
the  emporium  where  the  surplus  produce  of 
southern  Russia  is  collected  for  exportation, 
and  where  foreign  products  required  for  the 
interior  are  imported.  The  products  brought 
down  the  Dniester,  the  Bug,  and  the  Dnieper, 
are  all  exported  from  Odessa ;  but  because  of 
the  difficulties  of  the  river  navigation,  a  vast 
quantity  of  the  corn  brought  to  the  town  from 
the  neighbouring  provinces  is  conveyed  on 
cai-ts  di-awn  by  oxen.  The  ti-ade  of  Odessa 
extends  to  all  pai-ts  of  the  Mediterranean  and 
western  Europe.  The  chief  exports  ai-e — 
com,  tallow.  Unseed,  wool,  u-on,  hides,  copper, 
wax,  caviar,  potash,  beef,  furs,  cordage,  sail- 
cloth, tai',  butter,  isinglass,  &c.  The  imports 
consist  of  coffee,  sugar,  and  other  colonial 
products ;  cotton,  silk,  and  woollen  goods  ;  oil, 
wine,  brandy,  spices,  dyestiiffs,  tobacco,  fruits, 
raw  cotton,  tin,  cutiery,  timber,  &c.  In  ordi- 
nary years  about  800  foreign  ships  enter  and 
leave  the  harbour ;  the  value  of  the  imports 
is  close  upon  a  million  sterling,  that  of  the 
exports  is  nearly  two  mdllions  annually.  The 
trade  of  Odessa  has  increased  greatiy  within 
the  last  few  years — a  circumstance  which  is 
no  doubt  in  a  great  measure,  but  not  alto- 
gether, owing  to  the  failure  of  the  crops  in 
western  Europe,  and  the  consequent  demand 
for  foreign  suppUes,  In  the  first  six  months 
of  1847,  709  foreign  ships  amved  with  im- 
ports worth  893,917/.;  and  734  sailed  wiUi 
1,056,493  quai'ters  of  corn,  and  a  total  value 
of  exports  amounting  to  2,716,969Z.  The  ex- 
ports are  usually  more  important  during  the 
last  six  months  of  the  year.  The  privileges 
of  a  free  harbour  are  continued  to  Odessa  till 
1854,  by  an  imperial  ukase  issued  in  1849 ; 
this  freedom  of  the  port  has  an  immense  in- 
fluence on  the  nature  and  extent  of  the  trade. 
Odessa  has  considerable  breweries,  distilleries, 
and  manufactories  of  woollens,  silks,  tobacco, 
soap,  and  candles. 

OHIO.  A  few  industiial  statistics  of  this 
rapidly  rising  state  will  be  found  under  United 
States. 

OIL  COLOURS.  The  coloiu-s  used  by 
house-painters  are- chiefly  mineral  or  vegeta- 
ble ;  seldom  of  animal  origin.  They  are  pur- 
chased from  the  colour  merchants,  mostly  in 
the  state  of  powder  or  of  crystal ;  and  after 
being  ground  as  fine  as  possible,  are  mixed 
to  the  requisite  degree  of  hquidity  with  tur- 
pentine and  linseed  oil.  Other  liquids  besides 
these  ai'e  occasionally  employed ;  but  the  two 
here  named  constitute  the  principal. 
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The  oil  colours  for  artists  compi-ise  a  more 
extensive  range  than  those  used  by  house - 
painters,  and  ore  prepared  witli  more  care. 
Such  colours  are  sometimes  prepared  in  the 
form  of  cakes.  To  prepare  these  cakes,  the 
colours  are  ground  with  oil  of  turpentine,  in 
which  has  been  dissolved  about  one-sixth  of 
its  weight  of  powdered  mastic.  The  mixture 
is  left  to  dry,  and  is  then  exposed  to  the 
action  of  a  slow  charcoal  fire  until  the  mixture 
is  softened.  It  is  then  made  into  a  paste  by 
the  addition  of  a  warm  solution  of  spermaceti 
dissolved  in  half  its  weight  of  poppy  oil.  The 
whole  mass  is  worked  up  together  until  it  is 
fctiff  enough  to  be  pressed  into  cake-moulds. 
When  used  by  artists,  the  cakes  are  ground 
.ip  with  oil  of  turpentme  and  poppy  or  some 
ether  oil.  Tlie  oil  colom's  which  are  sold  in 
bottles  or  bladders  are  prepared  to  a  certain 
-.tage  like  the  cake  colours,  but  they  are 
rhinned  mth  pale  drying  oil  before  being  put 
in  the  cases. 

The  principal  colouring  substances  em- 
ployed by  painters  are  described  under  their 
proper  headings.    See  also  Colouhs. 

OIL  MILL.  The  extraction  of  oU  from 
seeds — such  as  linseed,  hempseed,  rapeseed, 
&c.  —  requires  considerable  pressure.  The 
mode  of  obtaining  linseed  oil  from  lin  or  flax 
seed  includes  many  singular  processes. 

When  the  flax  plants  have  grown  to  that 
stage  which  imparls  to  the  seed  the  greatest 
amount  of  oleaginous  quaUty,  they  are  pulled, 
and  partially  dried  in  the  au' ;  and  the  capsules 
which  contain  the  seed  are  stripped  off  by  a 
kind  of  comb  called  a  ripple.  The  capsules 
are  dried,  thrashed,  and  winnowed,  to  separate 
the  seeds  from  the  husks  or  capsules.  The 
seeds  are  exceedmgly  hai-d  and  smooth,  aiid 
require  one  of  two  kinds  of  press  to  crush 
them  ;  one  the  ivedgc  p?-ess,  and  the  other  the 
hydraulic  press.  In  the  wedge  press,  a  wedge 
is  driven  vei-y  forcibly  between  two  bags  of 
seed;  and  it  is  found  that  the  dil  is  diiven 
out  of  the  seed  by  this  process  more  readily 
than  by  the  use  of  a  mill-stone.  But  in 
modern  oil  mills  the  hydraulic  press  is  gra- 
dually superseding  the  wedge  press.  In  pre- 
paring the  seed  for  the  hydrauUc  press,  the 
following  is  the  routine  of  processes.  The 
seed  is  bruised  by  two  crushing-rollers,  -so 
placed  side  by  side  that  the  seed,  introduced 
between  them  from  a  hopper  at  the  top,  be- 
comes crushed  by  the  rotation,  and  falls  into 
a  chest  beneath.  Tlic  seeds  arc  further  ground 
or  crushed  by  ordinai-y  cdge-stoucs,  and  as- 
sume the  statO  of  an  oily  pulp.  The  pulp  is 
heated,  and  put  into  oblong  flannel  bags 
These  bogs  arc  flattettGd  slightly  by  the  hand, 
and  piled  one  on  another  in  cast-iron  coses 


which  are  placed  in  the  hydraulic  dresses. 
The  presses  are  then  worked,  and  the  oil 
speedily  begins  to  ooze  from  the  pulp  through 
the  bags.  When  as  much  oil  has  been  ob- 
tained as  win  flow  by  these  means,  the  press 
is  loosened,  the  bags  removed,  and  the  pressed 
cake  of  pulp  taken  out  of  each  bag ;  and  this 
calce  is  ground,  re-heated,  re-bagged,  and  re- 
pressed, to  yield  more  oil.  The  refuse  pulp 
now  forms  valuable  manm-e,  and  commands 
a  good  price  as  oil-cake.  What  is  called  cold- 
drawn  linseed  oil  is  obtained  by  pressing  the 
seed  immediately  after  it  has  been  crushed, 
without  any  intermediate  heating ;  it  is  ob- 
tained in  small  quantity,  but  of  very  fine 
quality.  Flax-seed  varies  from  48  to  52  lbs. 
per  bushel,  or  aborit  4001bs.  per  quarter  ;  the 
seed  yields  13  to  19  gallons  (OBlbs.  to  1221bs.) 
of  oil  per  quarter^  the  average  being  about  16 
gallons. 

No  other  kind  of  vegetable  oil  requu-ea  so 
heavy  a  pressure  as  that  procm-ed  from  flax 
and  similar  seeds.  In  Italy  and  other  north- 
ern countries  where  olives  grow  abundantly, 
the  produce  is  crushed  beneath  an  edge-mill- 
stone, and  then  pressed,  to  force  out  the  oil, 
in  a  screw -press.  Oil  of  almonds  is  procm-ed 
by  shaking  the  almond  kernels  in  bags,  so  as 
to  separate  the  brown  sldns,  and  then  grindmg 
and  pressing  them.  Palm  oil  is  procured 
from  the  fruit  of  many  species  of  palm,  wliich 
the  Africans  collect  into  a  heap,  and  steep  in 
hot  water,  by  which  the  oil  is  liberated  and 
made  to  swim  on  the  surface  of  the  water, 
from  which  it  is  afterwards  removed.  Nut  oil 
is  procured  from  walnuts  and  hazel-nuts, 
which  in  the  south  of  Europe  contain  sufficient 
oil  to  be  worth  the  process  of  pressing. 

OILS.  These  useful  substances  are  ob- 
tained from  veiy  different  sources  and  under 
various  circimistauces.  First,  animal  fats  are 
to  be  regarded  as  varieties  of  oil.  There  are 
also  animal  oils  more  properly  so  called,  as 
tvhate  and  spemaceti  oil.  Secondly,  there  are 
the  oils  of  vegetable  origin,  as  those  of  olivet 
and  linseed,  obtained  by  pressure,  and  called 
fat,  fixed,  or  expressed  oils,  and  those  pro- 
cured by  distillation,  tenned  volatile,  essential, 
or  fctherial  oils.  ThircUy,  thei-e  are  various 
oils  produced  by  heat  from  animal,  mineralj 
and  other  bodies,  such  as  Dippcl's  oil  and  vaph- 
tha.  Lastlj',  there  are  certain  oils  produced 
by  chemical  action,  as  oil  of  wine,  &c.  Most 
fats  and  expressed  oils  consist  of  olcin,  by 
some  chemists  called  mavfiariti  and  sicariti. 

Animal  Oik.— One  of  the  best  \aiom\  anfl 
most  extensively  used  of  these  is  common 
whale  or  train  oil,  obtained  by  melting  tbd 
blubber  of  the  animal.  As  met  mih  m  com- 
merce it  is  of  a  brownish  colour,  rather  yiseifli 
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and  has  n  clisagi'eeable  fisliy  smell  and  taste. 
LiJce  other  bilsj  it  is  very  combustible,  and  it 
is  Iwgely  employed  fbr  the  pm-pose  of  giving 
light.  Spermaceti  Oil  is  obtained  from  an  oily 
matter  lodged  in  a  bony  cavity  of  the  head  of 
tlie  Spermaceti  Whale.  "VVlien  this  substance 
is  subjected  to  pressm-e  in  bags,  a  quantity  of 
pure  limpid  oil  is  expressed ;  and  the  residue 
after  being  melted,  sti-ained,  and  boiled  with 
a  weak  solution  of  potash,  is  well  known  by 
the  name  of  sioei-maceti.  The  other  animal 
oils  are  of  less  importance. 

Fluid  Oils. — The  Vegetable  Expressed  Oils 
vary  in  then-  properties.  Olive  Oil  is  yellow- 
ish, the  odour  and  taste  but  slight.  Linseed 
Oil  is  expressed  from  the  seeds  of  the  common 
Has.  When  no  heat  is  employed  in  the  pres- 
sing, it  is  more  -vdscid  and  has  a  greenish-yel- 
low colom- ;  it  is  then  called  in  commerce  cold 
draion  linseed  oil.  Its  smell  and  taste  are 
stronger  and  more  disagreeable  than  those  of 
ohve  oU.  Linseed  oil  is  lai-gely  employed  in  oil 
painting  and  in  vai-hish-making.  Almond  Oil 
is  of  a  light  yellowish  colom-,  more  fluid  than 
oUve  or  linseed  oil ;  its  odour  and  taste  are 
very  slight.  It  is  employed  sometimes  in 
soap  making,  and  also  in  medicine.  Castor 
Oil  is  the  expressed  oil  of  the  seeds  of  the 
Ricinns  communis.  When  expressed  without  the 
assistance  of  heat,  it  is  transparent  and  nearly 
eoloiu-less.  It  is  very  considerably  viscid,  and 
becomes  sohd  when  exposed  to  about  0°  Fah. 

Solid  Oils.— One  of  the  chief  of  these  is 
C'ocon  Nut  Oil.  It  is  white,  has  a  shght  plea- 
sant smell,  and  its  taste  is  rather  agreeable ; 
it  melts  at  123°  Fahr.,  and  of  late  years  it  has 
been  employed  in  soap  maldng.  Palm  Oil  is 
of  the  consistence  of  butter,  and  of  on  orange 
yellow  colom-;  its  smeU  is  agreeable.  It  melts 
at  about  103°  Fahr. 

Volatile  or  Essential  Oils. — These  oils  are 
fluid  at  the  usual  temperature,  and  with  few 
exceptions  are  obtained  by  distillation.  Essen- 
tial oils  are  distinguished  principally  from  the 
expressed  oils  by  the  following  properties  :— 
Usually  they  are  more  perfectly  fluid,  more 
Combustible,  have  an  aromatic  or  fragrant 
Odour,  and  an  acrid  taste ;  they  are  volatile 
j>cr  sc  without  decomposition,  and  may  be  dis- 
tUled  with  water  at  212°,  although  their  boil- 
ihg-point  is  m4ch  higher.  In  some  instances 
the  volatile  oils  are  obtained  by  pressure,  with- 
'^t  the  application  of  heat :  this  is  tlie  case 
with  th6  oils  of  lemons,  oranges,  and  bcrga- 
fA6i.  In  gcnci-al  liowever  they  arc  procurable 
VStily  by  distillation,  and  this  is  effected  by 
butting  the  herb  or  bark  into  a  still  with  water, 
when  the  oil  and  water  are  volatilized  and 
tondensed  togetlier.  Like  the  fixed  oils  they 
appear  to  contaiu  a  harder  and  a  softer  prin- 


ciple ;  the  former  has  been  called  stearopten, 
the  latter  eleopten.  The  most  important  oils 
of  this  class  are  those  of  Turpentine,  Lemons, 
Marjoram,  Cinnamon,  Cloves,  and  Almonds. 

Both  volatile  and  fixed  oils  ai-e  very  exten- 
sively diffused  through  vegetables  ;  the  former 
in  almost  every  pai-t  of  a  plant  except  the  co- 
tyledons of  the  seed,  and  the  latter  in  the 
seeds  chiefly,  but  also  in  their  fleshy  covering 
as  in  the  olive,  some  pahns,  and  other  plants. 
Some  families  of  plants  abound  especially  in 
fixed  oil.  Among  the  Crucifera;  are  mustard 
seed,  rape  seed,  and  colza  seed  oUs,  with  other 
species  especially  cultivated  in  Em-ope,  India, 
and  Japan,  of  which  some  have  of  late  years 
been  imported  into  this  coimtry.  Several  of 
the  family  of  Oompositce  secrete  oil  in  quantities 
large  enough  to  render  it  desirable  to  culti- 
vate them  for  this  purpose  alone,  as  the  Suri 
Flower  and  Jerusalem  Artichoke ;  also  some 
species  of  Carthanius  or  Bastard  Safiron,  and 
also  the  Verhesina  sativa  of  India.  Madia 
sativa  jaelds  Madi  Oil,  and  its  seeds  are  said 
to  contain  more  oil  than  any  plant  introduced 
into  Europe.  Most  of  the  Gucurhitacce  also,  as 
the  melon,  gourd,  cucumber,  and  the  nume- 
rous varieties,  cultivated  especially  in  India, 
contain  a  lai-ge  proportion  of  oil,  which  is  ex- 
pressed in  the  east  as  it  formerly  was  in  Eu- 
rope. The  Rosacece  also  store  u]i  a  large  pro- 
portion of  oil  in  the  kernels  of  their  fruit,  as 
in  the  almond,  the  apricot,  as  well  as  the  Bri- 
angon  apricot,  and  other  species  of  Prumts. 
In  the  Himalayas  oil  is  also  expressed  from 
the  apricot  kernel,  and  has  been  sent  to  this 
country,  of  a  fine  quaUty.  Among  the  Amen- 
tacew  several  species  yield  oil  of  good  quality, 
and  in  sufiicient  quantity  to  repay  the  expense 
of  expression,  as  hazel-nut  oil,  beech-nut  oil, 
and  walnut  oil.  Besides  these  poppy  oil,  Ben- 
nut  oil  (JETyperanthcra),  ground-nut  oil  (Ara- 
chis  ) ,  physic-  nut  oil  ( Jatropha) ,  are  well-kn  own . 
The  cotton  seed  yields  oil,  and  also  the  seeds 
of  the  tea  plant,  especially  of  the  species  called 
Thea  oleifera,  and  some  of  the  Camellias. 

The  imports  of  the  principal  oils  and  of  oil 
cake  for  the  last  two  years  have  amounted  to 
the  following  quaiitities : — 

1049.  1050. 
#hale  Oil  .  .  20,001  tuns.  21,328 
Olive  Oil  .  .  .  1C,9C4  „  20,78.') 
ralm  Oil  .  .  .  4!)3,331  cwts.  448,580 
Cocoa  Nut  Oil  ,  04,452  „  98,040 
Oil  Cake    .    .    .     50,402  tons.  05,055 

The  linseed,  hempseed,  and  rapeseed  oil  ex- 
ported in  1850  amounted  to  3,202,200  gallons. 

OINTMENTS.  In  their  mechanical  pre- 
paration, ointments  differ  slightly  inconsis- 
tency; some  being  very  stiff,  while  others  are 


1275 


OLEIN. 


OMNIBUS. 


1370 


softer  in  substance.  They  are  mixed  and 
u.sed  in  the  same  manner  as  cerates,  but  are 
of  different  consistence ;  in  this  respect  cerates 
occupy  a  middle  place  between  plasters  and 
ointments.  [Cerates.]  Ointments  have  in 
general  the  consistence  of  good  butter  in  an 
average  temperatui-e.  The  active  ingredient 
which  gives  name  to  the  ointment  is  sometimes 
a  powder,  sometimes  a  liquid ;  if  the  former, 
it  is  usually  mixed  with  lard ;  if  the  latter,  it 
is  mixed  with  suet  and  lard,  with  occasionally 
a  little  wax.  Ointments  may  be  preserved 
from  rancidity  by  adding  to  them  a  little  gum- 
benzoin  or  benjamin. 

OLEIN,  or  ELAIN,  is  one  of  the  two  con- 
stituents of  most  fats  and  expressed  oils :  the 
other  being  Stearin.  Olein  has  scarcely  any 
taste  or  smell  when  procured  from  oils  which 
possess  these  properties  only  in  a  slight  degree. 
It  solidifies  at  27°  Eahr.,  and  crystallises  in 
needles.  On  account  of  the  vei-y  low  tempe- 
rature at  which  olein  congeals,  it  is  well 
adapted  for  lubricating  the  wheels  of  watches, 
and  its  value  in  this  respect  is  enhanced  by 
its  not  readily  becoming  rancid  by  the  action 
of  the  air. 

The  very  pm*e  olein  or  liquid  oil  used  by 
watchmakers  is  thus  prepared.  Almond  or 
olive  oil  is  mixed  mth  eight  parts  its  weight 
of  proof  spirit,  and  heated  nearly  to  boiUng ; 
it  is  then  agitated,  allowed  to  settle,  and  the 
clear  upper  stratum  decanted  off;  it  is  cooled, 
filtered,  and  aU  the  spirit  driven  off  by  distil- 
lation. Oil  so  prepared  will  not  thicken  or 
freeze  at  any  ordinary  temperatures,  and  is 
thus  well  fitted  for  the  dehcate  work  of  the 
watchmaker.  Oil  prepared  in  this  way  has 
sometimes  been  sold  so  high  as  Is.  6d.  per 
drachm.  Watchmakers'  oil  of  a  cheaper  kind 
is  prepared  by  placing  a  clean  strip  of  lead  in 
a  small  white  glass  bottle  filled  with  olive  oil, 
and  exposing  it  to  the  sun's  rays  for  some 
time  ;  the  action  between  the  lead  and  the  oil, 
aided  by  the  solar  rays,  throws  down  a  curdy 
matter,  and  leaves  the  rest  of  the  oil  limpid 
and  colourless. 

OLIBANUM.  It  appears  that  the  gum 
resin  called  OUbanum  is  the  frankincense  that 
was  used  by  the  ancients  in  their  religious 
ceremonies.  The  Greeks  obtained  their 
franldncensefromArabia.  The  Arabians  calloli- 
banumbothiw&d/i  and  Cundur;  but.  as  benzoin 
is  most  used  at  the  present  day  for  rehgious 
purposes,  the  Mohammedan  writers  of  India 
on  materia  medica  apply  only  the  term  Cundur 
to  olibanum.  This  Cundur  has  been  ascer 
tained  by  Messrs.  Colebrooke,  Hunter,  and 
Roxburgh  to  be  the  Boswellia  thurifera,  as 
botanists  call  it,  a  large  timber-tree  found  in 
the  mountainous  parts  of  India,  yielding  a 


most  fragrant  resin  from  wounds  made  in  the 
bark.  From  this  Roxburgh  distinguishes,  as 
a  different  species,  Boswellia  glabra,  a  plant 
also  yielding  a  resin  which  is  used  for  incense, 
and  as  pitch  in  some  parts  of  India.  A  sub- 
stance analogous  to  olibanum,  and  used  in  a 
similar  way  in  various  parts  of  the  world,  is 
procured  from  several  different  trees.  OUba- 
num occurs  in  commerce  of  two  kinds,  the 
Arabian  and  East  Indian :  the  former  kind  is 
now  seldom  met  with ;  the  latter  is  obtained 
from  the  Boswellia  thurifera.  There  are  two 
varieties  of  it.  Olibanum  is  now  seldom  used 
in  medicine;  it  is  principally  employed  as 
incense  in  Roman  Cathohc  chm-ches. 

OLIVES;  OLIVE  OIL.  In  most  plants 
which  yield  fixed  oil,  the  oil  is  obtained  from 
the  seed ;  but  in  the  olive  it  is  yielded  by  the 
pericarp.  Olive  trees  sometimes  attam  a 
great  age.  There  is  one  near  Nice,  the  lower 
part  of  the  trunk  of  wliich  measures  38  feet  in 
circumference. 

The  oil  which  is  expressed  from  the  ripe 
fruit  immediately  after  being  gathered  is  most 
esteemed,  and  is  called  virgin  oil.  When  the 
oil  is  extracted  by  a  stronger  pressure,  or  by 
the  aid  of  heat  or  of  shght  fermentation,  it 
forms  the  common  olive  oil,  the  properties  of 
which  vary  in  proportion  to  the  mode  adopted. 
An  oil  of  still  inferior  quality  is  obtained 
when  the  husk  of  the  ohve,  after  the  former 
treatment,  is  boiled  in  water  ;  this  inferior  oU 
is  used  in  making  soap.  Virgin  oil  is  a  very 
pale  yellow,  limpid,  and  inodorous ;  common 
oUve  oil  is  darker,  thicker,  and  less  pure  in 
smell.  Olive  oil  is  frequently  adulterated 
with  rape  oil,  a  cheaper  product. 

Olive  oil  is  used  by  watchmakers ;  by  the 
manufacturers  of  soap ;  as  a  substitute  for 
whale  oil  in  lamps  ;  as  a  salad  oil ;  and  to 
form  cerates  and  plasters  in  medicine.  A  few 
additional  details  concerning  oUve  oU  ^ill  be 
found  vmder  Oils. 

OMNIBUS  AND  CAB.  The  street  tra- 
veiling  of  London  is  one  of  the  most  remai-k- 
able  commercial  features  of  our  age.  Itwoidd 
be  impossible  to  estimate  the  value  of  the 
time  saved  (and  consequently  money  saved), 
by  the  use  of  these  vehicles;  but  there  can  be 
no  question  that  it  is  enormous. 

In  respect  to  coaches  or  cabs,  the  changes 
have  been  remarkable.  A  fewyears  ago  every 
vehicle  on  a  coach  stand  was  drawn  by  two 
horses  :  there  is  now  not  such  a  thing  to  be 
seen  (we  here  speak  of  the  Metropolis). 
Hackney  coaches  first  began  to  ply  m  1625; 
theii'  number  had  increased  to  200  in  lo5-J, 
to  400  in  1601,  to  800  in  the  beginning  of 
the  follo^^^ng  century.  This  number  has  gra- 
dually  increased  to  about  3000.   In  1813  a 
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entering  the  omnibus  steps  upon  an  elastic 
spring,  wliich  acts  upon  the  battery,  and  this 
in  its  turn  acts  upon  an  index  or  dial.  At 
the  end  of  a  day's  work,  the  machinery  of  the 
dial  will  shew  how  many  times  persons  have 
entered  and  left  the  vehicle.  Such  is  the 
theory  of  the  apparatus ;  but  there  seem  at 
first  sight  to  be  many  difficulties  in  the  way 
of  its  practical  use.  A  new  Idnd  of  omnibus 
has  also  been  recently  started,  in  which  each 
passenger  has  a  separate  and  distinct  seat, 
and  in  which  there  are  increased  facilities  for 
ascending  to  the  roof  of  the  vehicle. 
ONYX.  [Agate.] 

OOLITE  is  the  characteristic  rock  of  one 
of  the  great  systems  of  secondary  strata.  The 
fine  yellow  freestone  of  Kettering,  the  Bath 
freestone,  and  the  Portland  stone  are  good 
examples  of  oohte ;  and  these  serve  to  illus- 
trate the  economic  uses  of  the  strata. 

OPACITY  is  a  condition  of  bodies  by  which 
they  are  incapable  of  transmitting  hght  through 
them.  According  to  Newton,  it  may  arise 
from  the  unequal  densities  of  the  particles  of 
certain  substances,  in  consequence  of  which 
the  rays  of  hght  on  entering  those  substances 
sufier  such  refractions  and  reflexions  as  cause 
them  to  be  finally  absorbed.  The  scientific 
determination  of  this  question,  however,  does 
not  concern  us  here.  As  a  circumstance  of 
relative  opacity  or  transparency,  the  quality 
of  manufactured  goods  is  often  affected  by  it. 

OPAL.  Of  this  mineral,  which  is  essen- 
tially a  hydrate  of  silica,  there  are  nearly  a 
dozen  varieties,  named  Precious  Opal,  Fire 
Opal,  Hydrophane,  Common  Opal,  Semi-Opal, 
Wood  Opal,  Cacholong,  Opal  Jasper,  Menilite, 
Hyalite  or  Midler's  Glass,  and  Qeyserite.  The 
varieties  differ  greatly  in  colour  and  trans- 
parency. The  Precious  Opal  exhibits  a  beau- 
tiful play  of  colours. 

OPHICLEIDE.     This  powerful  musical 
instrument  is  made  of  brass  or  copper,  and 
is  intended  to  supersede  the  Serpent — of  which 
it  is  a  decided  improvement — ^in  the  orchestra 
and  in  raihtaiy  bands.    It  is  a  conical  tube, 
the  longest  nearly  nine  feet  in  length,  termi- 
nating in  a  bell,  hke  the  hom.    It  has  ten 
ventages,  or  holes,  all  of  which  are  stopped 
by  keys,  similar  to  those  of  the  bassoon,  only 
of  larger  dimensions,  and  is  furnished  vnth. 
the  same  kind  of  mouth-piece  as  the  Serpent. 
The  scale  of  the  base  Ophicleide  is  from  b, 
tjie  third  space  below  the  base  staft",  to  c,  the 
fifth  added  space  above  it,  including  every 
tone  and  semitone  within  this  compass  of 
three  octaves  and  one  note.    The  volume  of 
sound  it  emits  is  immense,  but  the  tone  is 
rich  and  round,  and  blends  well  with  the 
voices  in  choruses. 


OPISOMETER.  This  name  has  been  given 
to  a  recently-invented  apparatus  by  Mr.  El- 
hott,  for  measuring  the  length  of  roads,  rivers, 
walls,  (fee,  on  maps  and  plans.  There  is  a  hori- 
zontal steel  axle,  which  is  cut  with  a  screw- 
worm  from  end  to  end.  On  this  is  placed 
a  wheel,  which  works  along  the  screw  like  a 
nut.  The  axle  is  fixed  to  a  convenient  handle 
for  holding.  When  a  map  or  plan  is  laid 
down  flat  on  a  table,  and  a  road  or  river  is  to 
be  measured,  the  wheel  is  made  to  traverse 
carefully  over  the  whole  length  of  the  tortuous 
line,  following  the  windings  as  carefully  as 
may  be.  This  movement  causes  the  wheel  to 
shift  its  position  on  the  screw ;  if  it  be  at  one 
end  of  the  axle  when  the  movement  begins, 
it  will  have  advanced  a  certain  distance  to- 
wards the  other  end  by  the  time  it  is  finished. 
If  the  wheel  be  now  apphed  to  a  scale  of  miles 
or  yards,  or  any  other  units  on  the  map,  and 
made  to  rotate  in  a  reverse  direction  until  it 
is  brought  back  to  its  original  position  on  the 
axial  screw,  it  will  determine  the  length  of  the 
road  or  river.  The  principle  is  strictly  cor- 
rect, and  requires  nothing  but  careful  apph- 
cation. 

OPIUM.  This  remarkable  substance, 
which  has  had  so  much  influence  both  on  the 
commerce  and  the  wars  between  England  and 
China,  is  yielded  by  one  species  of  plants  of  the 
genus  Papaver.  Of  the  25  species  of  this  genus, 
the  papaver  somnifenm,  or  white  poppy,  which 
produces  opium,  is  the  most  important.  It  is  a 
native  probably  of  Asia  Minor,  but,  having  been 
so  long  cultivated,  it  is  found  wild  in  many 
parts  of  Europe.  There  are  two  varieties  of  this 
species,  both  of  which  yield  opium.  The  juice 
of  the  poppy  seems  to  have  been  used  on 
account  of  its  narcotic  powers  from  a  very 
early  period,  first  in  the  East,  of  which  it  is  a 
native,  and  afterwards  in  the  West. 

The  mode  of  collecting  the  opium  in  Asia 
Minor,  is  by  puuctiuring  the  green  capsule, 
and  allowing  the  juice  to  exude,  which  is  tlien 
scraped  off,  and  deposited  in  small  eailhen 
vessels,  and  beat  up  with  saUva.  It  is  after- 
wai-ds  enveloped  in  dry  leaves,  and  in  this 
state  is  sold.  In  India  the  juice  is  mixed 
with  oil  obtained  from  the  seed  of  the  poppy, 
to  hmder  the  rapid  drjdng  of  the  juice.  The 
produce  of  the  first  incisions  is  of  a  light 
yellow  colour ;  the  others  are  fainter  in  odour 
and  darker  colom-ed.  In  general  all  three 
gatherings  are  mixed  together,  and  sent  to 
market  in  smaU  baskets.  The  quantity  ob- 
tained varies  not  only  with  the  soH  and  mode 
of  cultivation,  but  also  with  the  season  and 
the  time  of  collecting.  In  wet,  gloomy  seasons, 
not  only  is  the  quantity  less,  but  it  does  not 
keep  well ;  in  such  a  case  the  proportion  of 
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morphia,  the  active  principle  of  the  opium,  is 
also  less.  The  quantity  of  morphia  depends 
likewise  very  much  on  the  time  of  gathering ; 
if  the  harvest  be  postponed  till  the  capsules 
begin  to  turn  white  and  hai'd,  it  is  greatly  de- 
ficient ;  and  by  the  time  the  capsules  are  ma- 
tui'e  and  the  seeds  ripe,  it  has  entirely  disap- 
peared. It  is  not,  as  in  the  case  of  many 
of  the  vegetable  aUcaloids,  ti-ansfen-ed  to  the 
seeds,  as  they  are  altogether  devoid  of  any 
narcotic  principle,  the  oil  which  is  obtained 
from  them  being  bland  and  wholesome,  and 
abundantly  used  as  food. 

The  varieties  of  opium  met  with  in  com- 
merce are — Smyrna  or  Levant  opium ;  Con- 
stanlinople  opium;  Egyptian  or  Alexandrian 
opium ;  Trebizond  or  Persian  opium ;  Jndian 
opium  ;  and  English  opium.  The  chemical 
or  organic  constituents  are  extremely  nume- 
rous, the  most  important  being  morphia. 
Good  opium  is  not  perfectly  soluble  in  water ; 
jL-th  generally  remains  undissolved,  consisting 
y  of  the  caoutchouc  and  resin.  Constantinople 
opium  however  leaves  no  residuum  of  caout- 
chouc. It  is  very  inflammable,  and  burns 
with  a  clear  flame,  and  fonns  a  transparent 
alcohohc  solution :  opium  from  the  bruised 
capsules  is  not  inflammable,  and  forms  a 
turbid  alcohohc  solution. 

The  poppy  is  cultivated  in  many  parts  of 
Europe  on  account  of  its  seeds,  which  yield 

i  a  bland  oil  much  esteemed  in  France.  In 
England  it  is  cultivated  chiefly  for  the  capsules, 

'  which  are  used  medicinally.  In  India  the 
cultivation  takes  place  in  the  cold  weather, 
that  is,  during  the  winter  of  Europe.  The  col- 
lecting of  the  opium  is  commenced  very  soon 
after  the  flowers  fall,  as  the  capsules  rapidly 
enlarge. 

It  forms  no  part  of  our  object  here  to  trace 
the  extraordinary  efiects  of  opium  on  the 
human  system,  nor  the  modes  of  preparation 
by  which  opium  is  converted  into  a  valuable 
medicine.  As  an  article  of  international  com- 
merce, there  can  be  no  question  that  opium 
caused  the  late  war  between  England  and 
China,  however  it  might  be  disguised  by  other 
ckcumstances.  India  produces  large  quanti- 
ties of  opium,  which  the  Chinese  are  willing 
to  purchase  for  eating  or  smoking,  or  both ; 
but  the  Chinese  Government  lias  never  wil- 
lingly sanctioned  the  purchase,  and  has  often 
:  strictly  prohibited  it.    By  about  the  year  1831 

1  the  pui-chase  of  opium  had  become  so  large, 

that  the  sale  of  tea  was  insufficient  to  pay  for 
it,  and  Chinese  silver  had  to  be  paid  to  settle 
J I  the  balance.  The  Chinese  authorities  com- 
^  I  menced  a  series  of  petty  insults  towards  the 
i  I  English  merchants  at  Canton,  with  a  view  to 
■>         expel  them  altogether,  if  possible ;  and  these 


insults  gradually  brought  the  attention  of  the 
British  Government  to  that  quarter.  So  mat- 
ters continued  for  some  years ;  the  merchants 
persisted  in  bringing  opium,  which  the  Chi- 
nese people  were  ready  to  buy ;  the  Emperor 
efiected  all  he  could  to  prevent  the  import; 
and  the  British  Consul  tried  to  hold  the 
balance  even  between  all  parties.  At  length, 
in  May  1839,  the  European  factors  were  ex- 
pelled fi'om  Canton,  and  all  the  opium  in  the 
ports,  amounting  to  20,883  chests,  was  seized 
by  the  Chinese  authorities  and  destroyed. 
This  gave  rise  to  a  war  which  lasted,  on  and 
ofl",  for  three  years.  The  Chinese  Emperor 
was  compelled  to  pay  the  value  of  the  opium 
destroyed. — There  is  a  moral  aspect  in  this 
opium  war,  wlaich  can  never  be  quite  satisfac- 
tory. 

The  consumption  of  opium  in  this  country 
is  comparatively  small.  The  imports  in  the 
last  three  years  were  as  foUow : — 

1848  200,019  lbs. 

1849  105,724  „ 

1850  126,318  „ 

And  of  these  quantities,  about  two-thirds  were 
re-exported  to  other  countries. 

OPOETO.  The  principal  trade  of  this 
Portuguese  city  is  in  port  wine,  which  takes 
its  distinctive  name  from  the  town.  Oil,  su- 
mach, lemons,  oranges,  wool,  refined  sugar, 
cream  of  tartai-,  salt,  leather,  cork,  &c.,  ai-e 
also  exported.  The  imports  are — corn,  rice, 
beef,  woollen,  cotton,  n-on,  and  hardware  ma- 
nufactures; salt  fish,  hemp,  and  flax;  sugar, 
cofiee,  deals,  &c.  There  are  at  Oporto  some 
manufactories  of  hats,  silks,  linen  stufls,  and 
pottery,  besides  ropewaUcs  and  dockyards, 
none  of  which  however  are  in  a  thriving  con- 
dition. The  wine  and  brandy  trade  is  a  mo- 
nopoly of  the  Oporto  Wine  Company.  The 
export  of  wine  is  from  30,000  to  35,000  pipes 
annually;  of  this  quantity  four-fifths  go  to  Eng- 
land. The  customs  duties  of  Oporto  for  the 
year  ending  June  30,  1849,  amounted  to 
1,891,347  doUars. 

OPTICAL  INSTEUMENTS.  Optics,  as 
a  science,  forms  no  part  of  the  subject  of  this 
volume.  The  chief  among  those  delicate  in- 
struments, by  which  the  science  is  brought 
within  the  range  of  practical  operations,  are 
briefly  noticed  under  their  proper  headings 
[Camera  Lucida;  1L\xeidoscope  ;  Lens; 
Macho  Lantern,  Microscope;  Telescope;' 
&c.]  It  is  believed  that  one  of  the  happy 
consequences  of  the  removal  of  the  duty  on 
glass  will  be  to  enable  manufacturers  to  pro- 
duce glass  better  fitted  than  before  for  optical 
pui-poses ;  not  that  the  amount  of  duty  is  of 
much  importance  in  an  expensive  lens,  but 
that  the  manufacturer  was  deterred  from  mak- 
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ing  experiments  by  the  interference  of  the 
Excise  with  iiia  freedom  of  operations. 

ORANGES,  LEMONS,  CITRONS.  There 
ai-e  several  beautiful  fruits  belonging  to  the 
genus  Cilrus.    Among  these  are  the  sweet 
orange,  tlie  bitter  orange,  the  lime,  the  shaddock, 
the  lemon,  and  the  citron ;  and  these  again  are 
divided  into  many  varieties.    Of  the  sweet 
orange  there  are  the  China,  the  2>ear-shaped, 
the  Nice,  the  blood-red,  the  ribbed,  the  sweet- 
skinned,  the  Mandarin,  tlie  St.  Michael,  and 
several  other  kinds.    Of  the  bitter  orange 
thei-e  are  also  many  kinds  :  such  as  the  horned, 
the  cui-led  leaf,  the  purple,  the  double  flowered, 
the  Seville,  and  the  Bizarre  orange.  The 
China  orange  is  the  common  sort  of  our  En- 
glish mai-kets,  and  of  the  Portuguese.  The 
sweet-skinned  orange  is  the  Pomme  d'  Adam, 
or  forbidden  fruit,  of  the  Paris  shops.  The 
Mandarin  orange,  in  which  the  ripe  pulp  is 
completely  loosened  from  the  rind,  is  much 
cultivated  in  China  and  in  Malta.    The  St. 
Michael's  orange  has  small,  round,  pale  yellow, 
seedless  fruit,  with  a  thin  rind  and  an  ex- 
tremely sweet  pulp.    This,  when  in  a  state  of 
perfection,  is  perhaps  the  most  deUoious  of  all 
the  oranges,  and  it  is  by  far  the  most  pro- 
ductive.   Great  quantities  are  imported  from 
the  Azores,  where  it  appears  to  be  exclusively 
cultivated  as  an  object  of  trade.    It  is  said 
that  20,000  of  these  oranges  have  been  picked 
from  a  single  ti-ee,  exclusively  of  the  large 
quantity  which  were  blown  down  or  rejected  as 
unfit  for  sale.    The  Seville  orange  has  an  ex- 
ceedingly bitter  rind  ;  in  England  it  is  em- 
ployed in  the  manufactm-e  of  bitter  tinctures, 
and  in  the  prepai'ation  of  candied  orange  peel ; 
the  bitter  aromatic  principle  gives  flavour  to 
the  liqueiu:  caUed  Curai^oa.     The  bergamot 
orange  has  a  remarkable  fragrance,  and  is 
employed  in  making  an  essence  of  delicious 
quality. 

The  lime  has  different  varieties,  according  to 
the  thickness  of  the  rind ;  it  is  employed 
chiefly  in  flavouring  punch,  sherbet,  and  other 
drinks.  The  shaddock  is  among  the  largest 
fruits  which  are  known,  and  is  commonly  cul- 
tivated both  in  the  East  and  West  Indies,  for 
the  sake  of  the  delicate  subacid  juicy  pulp  in 
which  it  abounds.  When  shaddocks  arrive  at 
their  greatest  size  they  are  called  j^ompoleons, 
or  ponipelmousses.  When  at  the  smallest,  they 
form  forbidden  fruit  of  the  EugUsh  markets. 
Another  small  variety,  with  the  shaddocks 
growing  in  clusters,  forms  a  larger  tree  than 
any  other  citrus  ;  tlio  fruit  is  about  as  largo  as 
the  fist ;  it  is  what  the  West  Indians  call  the 
grape  fruit.  The  lemon  does  not  present  many 
varieties;  its  appearance  and  uso  ai-e  well 
known.    The  citron,  grown  chiefly  in  tho  east, 


is  noticeable  for  the  fragrance  of  the  rind, 
from  which  a  delicate  sweetmeat  is  prepared. 

Of  the  invaluable  use  of  lomon  juice  or  lime 
juice  in  the  navy,  due  to  the  citric  acid  con- 
tained in  the  fruit,  a  little  has  been  said  under 
CiTEio  Acid.  In  a  commercial  point  of  view, 
the  orange  trade  has  greatly  benefitted  by 
the  introduction  of  steam-boats  and  railways. 
Oranges  are  brought  in  large  quantities  to 
Southampton,  whence  they  are  transmitted 
very  quickly  to  London.  During  the  last  three 
years  (18i8,  1819,  1850)  about  400,000  boxes 
or  chests  of  oranges  and  lemons  have  been 
annually  imported  into  this  country. 

ORCHARD.  Apples,  pears,  and  cherries 
are  the  fruits  principally  cultivated  in  orchards. 
The  term  orchard  is  likewise  used  to  signify 
inolosures  in  which  filberts  or  walnuts  are 
grown.  Orchards  of  apples  and  peai-s  are 
more  numerous,  because  more  productive,  on 
the  old  and  new  red  sandstone  formations 
than  on  any  other  strata.  A  very  lai-ge  pro- 
portion of  aU  the  cider  and  perry  that  is  manu- 
factured is  grown  upon  these  soils.  Tlie  prin- 
cipal orchards  of  England  are  in  Devonshire, 
Somersetshire,  Gloucestershire,  Herefordshire, 
and  Worcestershire.  For  an  orchard  of  apple- 
trees,  a  deep  unctuous  soil  is  selected,  in  a 
situation  sheltered  from  the  north  and  north- 
west winds,  and  open  to  the  south  and  south- 
east ;  and  a  bank  is  preferable  to  a  low  spot. 
For  pear  orchards  a  lighter  soil  is  desirable 
than  for  apples ;  the  same  rules  may  be  ob- 
served for  theii-  planting  and  presei-vation. 
The  principal  cherry- orchai-ds  in  England  ai-e 
in  Buckinghamshire  and  Kent ;  from  the  latter 
county  a  large  supply  is  sent  to  the  London 
markets. 

ORCHIL,  or  ORCHELLA,  also  written 
Archil,  is  the  name  of  a  dye  as  well  as  of  the 
plant  (one  of  the  tribe  of  Lichens,  or  Rock- 
moss)  which  jdelds  it.  [Archil.]  Itis  often 
corrupted  in  commerce  into  RochiUa  Weed. 
Several  kinds  are  employed  for  the  same  pur- 
pose, which  are  distinguished  according  to  the 
country  from  whence  they  are  imported,  and 
also  by  manufacturers  into  Weed  and  Moss,  the 
former  name  being  applied  to  the  filiform 
lichens  of  botanists  belonging  to  the  genus 
Roccclla,  while  the  terms  Moss  and  Rock-Moss 
are  appUed  to  the  crustaceous  licliens  be- 
longing to  the  genus  Lccanora,  which  include 
the  Cudbear  and  Pardle  of  dyers.  Dyers'  Roc- 
cella,  or  Orchil,  and  Flat-Lcavcd  Orchil,  are  both 
found  on  maritime  rocks,  as  well  on  the  coast 
of  England  as  of  other  parts  of  Europe,  and 
also  of  Asia,  Africa,  and  America.  They  arc 
also  found  on  dry  stone  walls  exposed  to  the 
influence  of  the  sea-breeze.  The  more  aiid 
the  situation  the  better  is  tlio  quality  of  the 
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lichens.  The  presence  of  the  colouring  matter 
is  ascertained  by  steeping  the  weed  broken  up 
in  small  pieces  in  diluted  solution  of  ammonia, 
in  ft  bottle  half  filled  vith  liquid,  which  should 
be  kept  corked,  but  frequently  opened  in  a 
temperature  not  exceeding  150°  Fahrenheit. 

ORDNANCE.  All  great  guns  used  in  war, 
such  as  cannons,  caiTonades,  howitzers,  and 
mortars,  are  called  by  the  general  name  of 
ordnance.  The  materials  of  which  ordnance  is 
formed  are  iron  and  brass,  properly  bronze, 
the  latter  metal  being  composed  of  copper  and 
tin,  in  the  proportion  of  from  8  to  12  parts  of 
tin  to  100  parts  of  copper.  Iron  guns  are 
stronger  than  those  made  of  brass,  and  conse- 
quently they  are  better  able  to  resist  the  effects 
of  the  long-continued  firing  which  takes  place 
at  the  sieges  of  fortresses.  Brass  guns,  on 
the  other  hand,  being  lighter,  are  more  con- 
veniently transported  from  place  to  place  wth 
troops  in  the  field.  Ordnance  is  now  cast 
either  in  loam  or  in  dry  sand ;  a  model,  or 
pattern,  of  the  gun  being  made  of  wood  or 
brass,  about  which  the  mould  is  fonned.  In 
twelve  hours  after  being  cast  the  mould  maybe 
removed  and  the  gun  may  be  bored.  Iron 
guns  are  cast  from  pig-metal  of  different 
qualities,  which  are  melted  together  in  order 
to  produce  a  composition  possessing  only  that 
degree  of  hardness  which  will  permit  the 
boring  to  be  effected.  Ordnance  formed  of 
cast-iron  and  of  gun-metal  being  apt  to  run  at 
the  vent  in  consequence  of  the  heat  produced 
by  rapid  firing,  the  vent  in  guns  of  cast-iron  is 
drilled  in  a  bolt  of  wrought-iron,  and  in  those 
of  gun-metal  in  a  bolt  of  pure  copper;  the 
bolts  are  then  screwed  into  the  pieces  for 
which  they  were  intended. 

The  length  of  a  cannon  is  divided  into  six 
parts :— That  which  is  behind  the  base  ring 
(the  ring  of  greatest  diameter)  at  the  larger 
end  is  called  the  caseable;  and  from  the  base 
ring  to  the  next  mouldings  towards  the  smaller 
end,  is  the  vent-field.    The  two  succeeding 
portions,  separated  from  one  another  by  a 
moulding,  are  called  the  first  and  second  rein- 
force; and  near  the  extremity  of  the  latter  are 
situated  the  trunnions,  two  cylinders  at  right 
angles  to  the  axis  of  the  gun,  and  by  which  it 
rests  on  its  carriage.    From  the  second  rein- 
force moulding  to  another  near  the  smaller 
extremity  of  the  gun  is  the  chase,  and  the  last 
portion  is  called  ihn  muzzle.    The  hollow  of 
the  gun  is  called  tlie  hare,  and  the  diameter  of 
the  bore  is  designated  the  cnllhre  of  the  piece. 
It  has  of  late  been  found  practicable  to  di- 
minish considerably  the  quantity  of  metal  in 
iron  guns ;  and  for  tliis  purpose  some  of  the 
ordnance  then  existing  y/ns  reamed  up  (scraped 
ont),  90  08  to  bring  each  kind  of  gun  to  the 


next  highest  calibre.  Thus  the  old  iron 
6-poundere  have  been  converted  into  9 -pound- 
ers, 18-pounders  into  24-pounders,  and  so  on. 
The  application  of  locks  to  naval  ordnance  was 
introduced  by  Sii-  Charles  Douglas,  and  their 
efficiency  has  since  been  fully  recognised.  A 
lock  carrying  two  flints,  invented  by  Lieut.- 
Gen.  Sir  Howard  Douglas,  in  1818,  was  after- 
wards introduced,  and  percussion  locks  are 
now  much  used  in  the  British  service. 
The  following  are  the  lengths  and  weights  of 
different  Idnds  of  iron  and  brass  ordnance, 
known  by  particular  names  : — 


Iron  Ordnance. 


13-inch  mortar,  sea-service 
10-inch    do.  land-service 


8-inch  do. 
5i-inch  do. 
4flnch  dOi 


do. 
do. 
do. 
do. 
do. 
do. 


10-inch  howitzer 
8-inch  do. 
Monk's  56-pr.  gun 
Millar's  10-inch  gun  do. 
8-inch  gun,  sea-service  . 
32-pr.  gun,  land-service  . 
24-pr.  do.  do. 
18-pr.  do.  do. 
12-pr.  do.  do. 
32-pr.  carronade,  sea  service 
24-pr.      do.  do.  . 

18-pr.      do.  do.  . 

12-pr.      do.  do.  . 

Brass  Ordnance. 
9-pr.  gun,  land-service 
6-pr.  do.  do. 
3-pr.  do.  mountain-service 


Length.  Weight. 


ft. 

3 
2 
1 
1 
1 
6 
4 
11 
9 
0 
9 
9 
9 
9 
4 
3 
3 
2 


in. 

Oi 
4 

lOi 
3 

Oi 

0 

9 

0 

4 


0 


4 


8  6 
5  0 
3  0 


cwt. 

8f 
2i 
H 

41 

21 

97 

84 

65 

56 

48 

42 

34 

17 

13 

10 
6i 

6 

2i 


The  carriages  for  ordnance  are  of  several 
kinds,  according  to  the  nature  of  the  gun  or 
the  manner  in  which  it  is  employed.  Field 
qun-carriages  consist  of  two  cheeks,  or  side 
pieces,  of  ehn,  firmly  attached  together  by 
transoms,  and  resting  on  the  axle-tree  of  the 
wheels ;  the  trail,  consisting  of  a  solid  piece 
of  oalc,  is  firmly  attached  at  one  end  to  the 
side  pieces,  near  the  axle,  and  its  other  ex- 
tremity rests  on  the  ground  when  the  gun  is 
in  a  state  for  action.  The  limber  is  a  bed, 
with  shafts,  mounted  on  two  wheels,  and  cai'- 
rying  two  ammunition  boxes  for  the  sen'ice  of 
the  gun ;  the  horses  are  harnessed  to  the 
limber,  and  the  gun  with  its  caniage  is  drawn 
after  tlie  limber.  An  ammunition  waggon  also 
accompanies  each  piece  of  ordnance,  and  there 
are  others  always  in  reserve.  Field  howilzer- 
carriagcs  and  their  limbers  are  similar  to  those 
just  niientioned,  but  stronger,  and  the  cheeks 
of  the  carriage  are  farther  asunder.   The  tra- 
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veiling  carriages  for  siege- ordnance  are  made 
■wholly  of  oak,  and  the  lunber  carries  no  am- 
munition. Carriages  for  garrison  service  and 
for  the  navy  consist  of  two  short  cheeks  or 
brackets,  connected  hy  transoms,  and  they 
move  on  four  truck-wheels.  Mortars  are 
placed  upon  solid  beds  of  wood  or  iron,  which 
are  made  as  heavy  as  is  consistent  with  the 
power  of  transporting  them  from  place  to 
place,  for  the  sake  of  obtaining  steadiness 
when  the  piece  is  fired. 

OREGRUND  IRON.  A  little  information 
concerning  the  valuable  oregrund  or  Swedish 
iron  will  be  found  under  Steel  Manufacture. 

ORES.  The  ores  of  the  principal  metals, 
and  the  processes  whereby  the  extraction  of 
the  valuable  constituent  is  managed,  are  de- 
scribed under  the  names  of  the  metals  them- 
selves. [CoppEE,  Iron,  Lead,  Mercury,  &c.] 

ORGAN.  This  is  incontestibly  the  noblest 
of  musical  instruments,  whether  considered  in 
regard  to  the  grandeur  and  beauty  of  its 
sounds,  the  variety  of  its  powers,  or  the  sacred 
pm'poses  to  which  it  is  usually  dedicated.  It 
consists  of  a  vast  number  of  metallic  and 
wooden  pipes,  divided  into  difierent  stops,  the 
-wind  being  admitted  into  the  pipes  from  a 
bellows.  It  is  played  on  by  means  of  a  key- 
board. 

It  must  have  been  early  discovered  that  air 
may  be  forced  into  a  closed  cavity,  and  then 
distributed  at  will  into  one  or  more  tubes; 
and  pursuing  the  contrivance  a  little  further, 
something  like  a  modem  organ  was  likely  to 
be  produced.  That  an  instrument  similar  in 
principle,  though  not  in  details,  to  the  modem 
organ,  was  known  in  very  early  times,  there  is 
abundant  evidence  to  show.  The  period  when 
the  organ  was  introduced  into  the  churches  of 
We^tem  Europe  is  very  uncertain.  Pope 
Vitalian  is  supposed  to  have  been  the  first  to 
admit  the  instmment,  about  the  year  670; 
but  the  earliest  account,  to  be  at  all  relied  on, 
of  the  introduction  of  this  instrument  in  the 
West  is,  that  about  the  year  755  the  Greek 
emperor  Copronymus  sent  one  as  a  present  to 
Pepin,  King  of  France.  In  the  time  of  Charle- 
magne however  organs  became  common  in 
Europe.  Before  the  10th  century  they  were  not 
only  common  in  England,  but  of  large  size. 
They  were  however  very  rude  in  construction, 
and  extremely  limited  in  means.  The  keys 
were  four  or  five  inches  broad,  and  must  have 
been  strack  by  the  clenched  hand,  in  the 
manner  of  the  carrilons:  the  pipes  were  of 
brass,  harsh  in  sound,  and  the  compass  did 
not  exceed  a  dozen  or  fifteen  notes  in  the 
12th  centuiy;  and  to  accompany  the  plain - 
chant  no  more  were  required.  About  that 
time  half  notes  were  introduced  at  Venice, 


where  also  the  important  addition  of  pedals 
or  foot- keys,  was  made  in  1470. 

Most  of  the  early  English  organs  were  de- 
stroyed by  the  Puritans.  The  tone  of  the  pipes 
of  the  old  builders — depending  on  what  is  tech  - 
nically  called  the  voicing — has  never  been  excel  • 
led  by  later  maimers  ;  but  in  point  of  touch,  and 
mechanism  generally,  the  modems  are  much 
superior  to  their  predecessors.  In  mechanical 
skill  and  dehcate  finishing  the  English  organ- 
bmlders  far  surpass  their  continental  rivals, 
while  in  tone  they  at  least  equal  them. 

The  following  are  some  of  the  largest  foreign 
organs : — 

Stops.  Pipes. 

Seville  cathedral   100  5330 

Goerlitz,  in  Upper  Lusatia    82  3270 
Hamburg,  St.  Michael's . .  67 
Amsterdam,  the  old  church  64 
Weingarten,  in  Suabia  ...      60  6666 
Rotterdam  (150  feet  high)  5500 

Tours  cathedral   60 

Haarlem   60  5000 

Among  the  principal  organs  in  England  are 
those  of  York  Minster,  Birmingham  Town- 
hall,  St.  Paul's  Cathedral,  Westminster  Abbey, 
Exeter  Hall,  Christ's  Hospital,  and  Mr. Willis's 
noble  organ  at  the  Great  Exhibition.  See 
also  Apollonicon. 

The  mechanism  of  the  organ  is  complicated. 
The  principle  of  it  is — that  when  the  finger  of 
the  player  presses  down  a  key,  or  the  foot 
presses  down  a  pedal,  a  valve  opens  the  lower 
end  of  a  pipe  or  pipes,  into  which  air  rushes 
from  a  chamber  wherein  it  has  been  con- 
densed by  beUows.  The  length  and  form  of 
each  pipe  are  so  arranged  that  it  may  jdeld  a 
certain  definite  note.  Each  stop  is  a  particular 
set  of  pipes,  difiering  in  pitch,  but  all  having 
the  same  character  of  sound.  Some  stops 
imitate  the  flute  sound,  some  the  trumpet 
sound,  and  so  on.  It  is  the  combination  of 
many  stops  with  many  octaves  of  notes  that 
gives  rise  to  the  large  number  of  pipes  in  an 
organ. 

The  barrel-organ  is  an  instrument  by  which 
most  of  the  efiects  of  a  small  keyed-organ  are 
produced  by  certain  machinery.  Instead  of 
keys  for  the  fingers,  the  keys,  if  so  they  may 
be  called,  are  inside  the  organ,  and  acted  on 
by  means  of  a  cylinder,  or  barrel,  pinned^  or 
studded,  in  a  particular  and  singularly  curious 
manner.  This  barrel  is  made  to  revolve  by  a 
wincli,  and  in  those  of  an  expensive  kind  by 
wheel-work,  moved  by  a  spring. 

Under  Autophon,  it  is  stated  that  Mr. 
Dawson's  ingenious  contrivance  called  by  that 
name  is  an  appendage  to  the  barrel  organ ; 
whereas  it  should  liave  mentioned  that  the 
autophon  is  the  complete  instnmient  itself. 
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It  is  a  self-acting  organ,  in  which  a  handle 
regulates— not  the  motion  of  a  barrel  with 
pins  on  its  surface— but  the  admission  of  air 
through  holes  in  a  perforated  card.  It  wiU 
play  as  many  tunes  as  there  are  cards  pro- 
vided, without  limit ;  and  as  the  cards  are  sold 
at  6d.  each,  a  player  with  no  more  skill  than  is 
required  to  turn  a  handle  regularly  can  play 
a  range  of  music,  either  sacred  or  secular,  to 
which  there  is  (or  need  be)  no  assignable 
limit. 

The  organ  builders  of  England  and  the  Con- 
tinent justiy  thinlt  that  the  present  is  a  fitting 
opportunity  for  showing  the  power  of  the 
noblest  of  instruments  in  the  noblest  of  ex- 
hibition rooms.  The  east  and  west  ends  of 
the  Palace  of  Industry  each  contains  one 
of  the  finest  specimens  of  modern  organ- 
building — the  one  English  and  the  other 
foreign ;  while  the  north  and  south  transepts 
have  organs  of  somewhat  smaller  dimensions. 

ORIEL.  This  term  is  apphed  to  that  par- 
ticular kind  of  bay-window  which  is  made  to 
project  from  the  upper  story  of  a  building. 
The  distinction  therefore  hetween  a  hay  and 
an  oriel  is  this  :  hy  the  former  is  understood 
a  projecting  window,  or  rather  a  projection 
pierced  with  window  openings  in  its  entire 
width,  and  rising  immediately  from  the 
ground,  whether  it  be  confined  to  the  lower 
part  of  the  bmldiag  or  carried  up  through  one 
or  more  stories  above  the  ground-floor;  whereas 
an  oriel  is  a  bay  which  does  not  descend  to  the 
ground,  but  is  suspended  over  the  face  of  the 
wall  beneath  it.  Bays  generally  terminate  in 
either  a  plain  or  embattled  parapet ;  but  oriels 
are  for  the  most  part  made  to  show  some  sort 
of  roof,  either  rising  behind  or  resting  upon 
the  mouldings  which  serve  as  their  cornice. 
Occasionally  this  roof  or  crown  is  rendered  an 
ornamental  part  of  the  design,  and  terminated 
by  some  kind  of  finish. 

ORLfeANS  is  one  of  the  old  manufacturing 
towns  of  France.  The  chief  manufactures 
are — ^hosiery  for  exportation  to  the  Levant, 
refined  sugar,  vinegai',  bleached  wax,  blankets, 
and  counterpanes.  To  these  articles  of  manu- 
facture must  be  added  cotton  and  woollen  yam, 
fine  woollen  cloths,  flannels,  hats,  files,  rasps, 
and  other  tools,  glue,  leather,  tin  ware,  and 
earthenware.  There  are  numerous  breweries 
and  dyehouses.  Trade  is  carried  on  in  the 
above  articles,  and  in  wine,  brandy,  corn, 
flour,  wool,  hides,  iron,  salt,  hoops,  dye-stuSs, 
saffron,  fire-wood,  timber,  oak  planks,  coals, 
groceries,  and  spices.  Its  situation  on  the 
Loire,  which  is  navigated  by  small  steamers, 
and  communicates  with  the  Seine  by  means  of 
canals,  and  on  the  railway,  to  which  the  hues 
connecting  Bourdeaux,  Nantes,  and  the  centre 


and  South  of  France  with  Paris  converge, — 
renders  Orleans  the  centre  of  a  very  con- 
siderable commerce  and  of  a  large  transit 
trade. 

ORPIMENT  is  a  yellow  sulphurct  of  arsenic. 
The  finest  specimens  come  from  Persia,  in 
brilliant  yellow  masses,  of  a  lamellar  structure. 
Artificial  orpiment  is  manufactured  in  Saxony 
by  subliming  a  mixture  of  sulphur  and  white 
arsenic ;  it  is  a  yellow  compact  opaque  mass, 
of  a  glassy  aspect :  it  afi'ords  a  pale  yellow 
powder.  The  finest  land  of  orpiment  is  pre- 
pared into  a  yellow  pigment  for  artists,  while 
the  coarser  varieties  are  used  as  a  colouring 
substance  for  house-paintiag  and  other  pur- 
poses. 

ORRERY.  This  name  has  been  applied  to 
four  different  kin  da  of  machines  for.  repre- 
senting the  phenomena  of  the  solar  system. 
A  planetarium  exhibits  the  orbital  motion  of 
the  planets  about  the  sun;  a  tellurian  and 
lunarian,  when  combined,  exhibit,  respectively, 
the  motion  of  the  earth  about  the  sun,  and  of 
the  moon  about  the  earth;  and  a  satellite 
machine  exhibits  the  motion  of  Jupiter's  satel- 
lites about  their  primary.  Planetary  machines 
were  in  use  at  a  very  remote  period,  and 
appear  to  have  consisted  for  many  centm'ies  of 
moveable  spheres  having  the  earth  in  their 
centre.  In  the  17th  centmy  Huyghens  and 
Roemer  employed  themselves  in  the  construc- 
tion of  planetary  machines  in  conformity  with 
the  Copernican  doctrine.  Roemer  also  in- 
vented a  satellite  machine  prior  to  the  year 
1679.  In  England,  about  the  year  1700, 
Mr.  George  Graham  consta'uctcd  a  machine 
which  exhibited  the  motion  of  the  earth  about 
the  sun,  while  the  moon  revolved  about  the 
earth ;  one  of  these  machines  was  made  for 
the  Earl  of  Orrery,  from  which  circumstance 
the  term  Orrery  originated.  A  large  planeta- 
rium was,  in  1801,  made  for  the  Royal  Insti- 
tution of  London,  and  a  more  complete  instru- 
ment was  constructed  by  Dr.  Pearson  in  1813. 

To  produce  the  revolution  of  the  planetaiy 
bodies  about  the  sun,  a  system  of  vertical  con- 
centric tubes  is  usually  employed,  which  are 
adjusted  very  near  to  each  other,  but  yet  so 
far  removed  as  not  to  influence  each  other's 
motion.  These  tubes  are  of  diff'erent  lengths, 
the  innermost  being  the  longest,  and  to  the 
superior  extremity  of  each  a  radius  or  pro- 
jecting wire  is  attached,  and  thereby  mado  to 
revolve  once  during  each  revolution  of  tlio 
tube.  The  lower  extremities  of  the  tubes  form 
the  arbors  or  axes  of  as  many  toothed-wheels, 
which  are  either  immediately  driven  by  pin- 
ions adjusted  to  a  verticle  axle  called  the 
"  annual  arbor,"  or  derive  their  motions  indi- 
rectly from  those  pinions  by  means  of  an 
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interposed  train  of  wheels.  The  det6rmin- 
ation  of  the  relative  number  of  teeth  which 
must  he  given  to  the  wheels  and  pinions,  in 
order  to  produce  the  requked  motion,  depends 
upon  the  relative  velocities  of  the  motion  to  be 
imitated ;  and  here  the  machinist  must  depend 
upon  the  astronomer.  As  an  aid  to  astronomi- 
cal studies,  orreries  ai-e  less  higlily  estimated 
than  they  formerly  were. 

OSIER  is  the  name  given  to  various 
species  of  Salix  or  Willow,  employed  in  basket- 
maldng  on  account  of  their  tough  flexible 
shoots.    [Basket-Making;  Willow.] 

OSMAZOME.  This  name  has  been  given 
to  a  spu'ituous  extract  of  meat.  According  to 
the  experiments  of  Chevreul,  osmazome  con- 
tains a  peculiar  substance,  to  which  he  has 
given  the  name  of  ereaiin ;  but  the  chemistry 
of  this  subject  is  yet  very  little  known. 

O'SMIUM.  This  metal  was  discovered  by 
Mr.  Tennant,  in  the  year  1803,  in  the  grains 
of  native  platinum.  It  is  white,  with  a  bluish 
gray  tint.  It  may  be  reduced  to  leaves.  Its 
specific  gravity  is  10.  It  is  unalterable  in  the 
air  at  common  temperatures,  but  if  strongly 
heated  it  oxidizes.  This  very  peculiar  metal 
fonns  several  compounds  with  oxygen,  chlo- 
rine, and  sulphur;  but  none  of  them  are  of 
much  importance. 

OSTRICH  FEATHERS.  There  are  many 
uses  which  this  noble  bird  renders  to  man,  in 
the  hot  countries  which  the  ostrich  inhabits. 
The  flesh  when  young  is  good  and  palatable. 
The  eggs  axe  considered  a  great  delicacy, 
especially  when  eaten  with  butter.  In  the 
luxurious  suppers  of  the  wealthy  Romans,  in 
the  time  of  the  Emperors,  the  brains  of 
Ostriches  formed  a  favourite  dish. 

But  it  is  for  the  feathers  that  these  birds 
are  chiefly  valued.  [Feathers].  The  Africans 
who  hunt  the  ostrich  for  the  sake  of  the 
feathers  proceed  systematically  to  their  work. 
They  hunt  on  horseback,  and  begin  the  pur- 
suit by  a  gentle  gallop;  for  should  they,  at 
the  outset,  be  rashly  eager,  the  ostrich  would 
start  off  at  sucli  a  speed  as  would  carry  him 
whoUy  beyond  reach  of  his  hunter;  but  when 
the  pace  is  more  steady,  the  ostrich  makes  no 
particular  effort  to  escape.    It  does  not  go  in 
a  direct  line,  but  wavers  from  one  side  to  the 
other ;  and  this  enables  the  hunter  to  save 
distance.    The  chase  often  continues  several 
days,  at  the  end  of  which  time  the  strength  of 
the  ostrich  becomes  exhausted,  and  he  yields 
The  feathers  on  which  value  is  placed  are 
chiefly  those  of  the  tail;  and  the  hunters  are 
careful  not  to  disfigure  these  in  the  process 
of  capture. 

OTTER  SKINS,  are  employed,  but  only  to 
a  small  extent,  in  this  country ;  or  rather  they 


are  imported  by  the  Hudson's  Bay  Company, 
and  re-exported  to  the  Continent.  Aboni, 
16,000  were  so  imported  in  1848. 

OVENS.  The  general  character  of  ovens 
Avill  be  found  sufficiently  explained  under 
Bread,  Furnace,  and  Stoves. 

OXALIC  ACID.  This  acid  was  discovered 
by  Scheele,  in  1770,  in  the  TFood  Sorrel,  Com- 
mon Sorrel,  and  other  plants.  The  crystals  of 
oxalic  acid  are  prismatic,  colourless,  and  trans  ■ 
parent ;  the  primary  form  is  a  right  rhombic 
prism.  The  taste  is  extremely  sour ;  and  the 
crystals  are  very  poisonous.  Oxalic  acid  is 
the  most  higlily  oxygenated  of  all  the  vege- 
table acids,  and  is  also  the  most  rapid  and 
certainly  fatal  of  any  which  ore  capable  of 
being  crystallised.  As  the  crystals  are  not 
unhke  those  of  the  Sulphate  of  Magnesia,  or 


Epsom  Salts,  mistalces  between  the  two  are 
of  very  frequent  occurrence.  Being  likewise 
much  used  in  the  ai-ts,  and  commonly  known 
by  the  name  of  Acid  of  Sugar,  it  is  taken  either 
accidentally,  or  tmder  the  supposition  that  it 
is  akin  to  sugar,  and  therefore  pleasant  and 
innocent.  This  acid,  and  the  salts  obtained 
by  its  combination  with  bases,  are  employed 
to  a  limited  extent  in  the  arts. 

OXFORDSHIRE.    This  county  may  be 
reckoned  amongst  the  most  productive  agri- 
cultural counties  of  England;  and  some  of 
the  land  is  of  a  quahty  which  can  scarcely  be 
surpassed  anywhere.   The  red  land  is  partly 
in  old  grass,  in  which  state  it  is  very  valuable, 
and  partly  cultivated  as  arable  land.  The 
low  lands  in  the  valleys  through  wiiich  tlie 
rivers  flow  ai-e  in  many  places  covered  with 
the  finest  herbage,  and  maintain  much  cattle. 
The  course  of  crops  on  the  light  loams  is 
based  on  the  Norfolk  rotation,  but  generally 
with  the  addition  of  an  extra  crop  or  two  after 
the  wheat,  such  as  beans  and  oats.   The  cul- 
tivation of  sainfom  on  the  chalky  loams  is  one 
of  the  great  resources  of  the  fai-mers  on  such 
soils,  and  is  much  appreciated  in  this  county. 
The  meadows  in  this  county  which  lie  along 
the  banks  of  the  rivers  are  productive  of  ex- 
cellent herbage;  and  the  hay  of  some  of  the 
upland  meadows  cannot  be  surpassed. 

Oxfordshu-e  is  not  a  manufacturing  county. 
In  the  city  of  Oxford  itself,  such  manufactures 
alone  (ire  carried  on  as  are  indispensable  to 
the  daily  wants  of  a  somewhat  wealthy  nnd 
luxurious  city.  Burford  has  diminished  m 
wealth  and  importance  from  the  decay  oi  the 
coarse  woollen  manufacture  and  the  maltn.p 
business,  which  once  flourished  there,  and 
from  the  diminished  traffic  along  the  hne  of 
road  which  passes  through  the  t/.vsni.  At 
WUi'cy  wool-stapling  is  extensively  camod  on, 
and  there  is  a  considerable  malt  trade.  Ihe 
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manufacture  of  blankets— for  wliicli  the  place 
lifts  been  long  celebrated— still  continues  to 
flourish.  At  Woodstock  the  only  manufacture 
is  that  of  gloves,  which,  though  it  has  dechned 
of  late  yearsj  is  still  carried  on  to  a  consider- 
able extent. 

OXYGEN.  The  properties  of  this  most 
remarkable  elementary  body  are  beat  known 
m  its  elastic  or  aeriform  state,  in  which  it  is 
termed  Oxygen  Gas.  The  discovery  of  this 
important  substance  was  made  by  Dr.  Priestley 
ill  1774,  and  somewhat  later  independently  by 
Scheele.  To  this  gas  Dr.  Priestley  gave  the 
name  of  dephlogislicuted  air,  Scheele  called  it 
empyreal  air,  and  Condorcet  vital  air.  Lavoisier 
gave  it  the  name  of  oxygen,  which  it  stUl 
retains.  Dr.  Priestley  fii'st  procured  this 
gaseous  body  by  heating  the  binoxide  of  mer- 
cury  in  an  air-jai-  over  mercury,  by  means  of  a 
lens,  and  he  afterwards  obtained  it  from  other 
substances.  It  is  now  prepared  in  various 
ways,  according  to  the  purposes  to  which  it  is 
intended  to  be  applied. 

Oxygen  possesses  great  power  of  combi- 
nation with  other  elementary  bodies,  there 
being  scarcely  one  with  which  it  is  not  known 
to  combme  either  by  du-ect  union  or  indirect 
chemical  action.  The  compounds  to  which  it 
gives  rise  by  combining,  for  example,  vnih 
certain  metals,  and  also  indeed  with  some 
other  bodies,  may  be  classed  under  the  three 
heads  of  Oxides,  yields,  and  Alkalies.  There  are 
many  bodies  which,  by  a  moderate  degree  of 
oxidation,  become  first  oxides,  and  by  an  in- 
creased degi-ee,  acids ;  such  substances  are 
chai'coal,  phosphorus,  chromium,  &c. 

Oxygen  Gas  is  devoid  of  colour,  taste,  or 
smell.    It  is  ttansparent  and  invisible.  It 
possesses  the  mechanical  properties  of  com- 
mon air.    It  is  capable  of  being  respired,  and 
a  given  volume  of  it  will  support  life  much 
longer  than  an  equal  bulk  of  common  air.  It 
is  heavier  than  atmospheric  air,  100  cubic 
inches  at  a  medium  temperature  and  pressure 
weighing  34-4  grains,  whereas  an  equal  volume 
of  atmospheric  air  weighs  31  grains.    It  is 
but  slightly  soluble  in  water,  requiring  about 
27  times  its  bulk  for  solution.    Light  has  no 
effect  upon  this  gas.    By  heat,  lilte  all  gaseous 
bodies,  it  is  merely  expanded.    The  most  re- 
markable property  of  oxygen  gas  is  the  facility 
and  splendour  wth  which  bodies,  when  pre- 
viously ignited,  bum  in  it;  substances  wliich 
do  not  undergo  combustion  in  the  air,  will 
readily  do  so,  and  with  great  brilliancy,  in 
oxygen  gas.    Iron,  for  example,  bums  very 
readily  in  it  when  previously  made  red-hot. 

Until  after  the  discovery  of  oxygen  nothing 
wa.s  or  could  bo  known  respecting  the  nature 
of  the  air,  of  waiter,  or  of  earth,  all  of  which^ 


formerly  reckoned  as  elementary  bodiep,  are 
now  known  to  be  compound,  and  to  contain 
oxygen  as  one  of  their  constituents.  It  has 
also  thrown  great  and  unexpected  hght  on  the 
natiure  of  combustion  and  respiration. 

The  principal  compounds  which  oxygen 
forms  with  rtietals  and  other  elementaiy 
bodies,  are  briefly  tireated  under  theif  re- 
spective heads.  To  notice  the  useful  purposes 
subserved  in  the  arts  by  oxygen  is  neither 
necessary  nor  possible  ;  since  it  takes  part,  in 
some  way  or  other,  wth  every  cotobinatioil 
and  every  process. 

OYSTER  TRADE.    The  management 
the  oyster  fishery  presents  many  pecuhar 
features.    The  best  kind  of  oysters  in  tins 
country  are  the  small  vaiiety  called  Natives; 
they  are  found  in  the  rivers  Gohie,  Medway, 
and  Swale;  or  rather,  they  are  really  French 
oysters,  the  produce  of  the  coast  of  Normandy, 
whence  the  spat  or  spawn  is  gatiiered,  and 
laid  down  on  the  oyster  beds  in  the  Essex  and 
Kent  rivers.    The  spawn,  when  first  cast, 
somewhat  resembles  m  appearance  a  drop  of 
suet ;  it  is  composed  of  an  immense  number 
of  minute  oysters,  each  of  which  becomes 
about  a  quarter  of  an  inch  long  in  three  days, 
as  large  as  a  shilling  in  three  months,  as  a 
half  crown  m  six  months,  and  as  a  crown  in 
twelve  months.    The  oyster  is  found  in  the 
seas  of  most  countries,  but  never  at  any  great 
depth,  and  seldom  far  from  the  mouth  of  a 
river.    The  fishmg  for  oysters  is  permitted 
from  the  first  of  September  to  the  end  of  April, 
So  far  as  regards  the  London  supply,  the 
oysters  are  brought  principally  from  tiie  Essex 
coast  and  rivers ;  hut  the  Milton  oysters  ai'e. 
most  highly  esteemed.    None  are  sent  from 
the  north  of  England;  but  broods  are  sent 
from  thence  to  be  fattened  m  Kent  and  Sussex. 
The  sale  at  BiUmgsgate  is  enormous  ;  it  is 
estimated  to  average,  in  ordinary  yeai-s,  about 
300,000  bushels,  of  4  pecks  to  a  bushel,  and 
400  oysters  to  a  peck;  amounting  to  neai'ly 
five  hundred  million  oysters.    A  remarkable 
feature  is  now  being  developed  in  the  oyster 
trade.  At  Soutiiampton  there  is  a  wide  margin 
of  muddy  shore  at  low  water.    A  Company 
has  leased  pai-t  of  tliis  shore  as  an  oyster  bedt 
Oysters  are  brought  from  the  Jersey  fishery, 
laid  down  on  those  beds  to  fatten,  turned  and 
attended  to  every  day,  taken  up  when  wanted, 
opened,  placed  in  tui  cans,  and  sent  up  to 
London  by  railway.    Theso  oysters  oi-e  used 
for  pickles  and  sauces,  and  not  eaten  in  the 
ordinary  way.    A  tramway  extends  from  tiio 
South  Western  Railway  to  the  oyster  beach,  so 
that  the  dispatch  of  the  oysters  is  very  rapidly 
managed.  An  electro-telegraphic  message  call 
be  sent  o*  any  hour,  and  a  supply  of  fiUad 
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oyster-cans  transmitted  to  London  with  a 
rapidity  which  sets  all  former  doings  at  de- 
fiance. The  oysters  are  sent  without  their 
shells,  to  save  freight ;  there  is  a  corps  of 
oyster-openers  in  the  service  of  the  com- 
pany. 

The  opening  of  an  oyster,  like  many  other 
simple  operations,  has  heen  brought  within 
the  scope  of  machinery.  M.  Picault,  of  Paris, 
invented  an  oyster-opener  in  1849.  It  con- 
sists of  an  apparatus  something  like  an  or- 
dinary pair  of  sugar  nippers ;  hut  pointed 


together  at  the  top  of  the  curved  part  instead 
of  the  bottom.  One  of  the  curved  parts  is 
made  hollow,  or  indented,  to  receive  the  front 
edge  of  the  oyster,  which  is  placed  therein 
with  the  flat  shell  uppermost ;  while  the  other 
part  is  fitted  with  a  curved  knife,  which,  when 
the  handles  are  brought  together,  enters  the 
hinge  of  the  shells,  separates  them,  and,  severs 
the  oyster  from  the  flat  shell,  which  then 
falls  into  the  deep  one.  One  of  the  sides  may 
be  made  a  fixture,  supported  on  a  standard,  if 
deemed  necessary. 


PACKING.    It  is  worthy  of  note,  as  it 
illustrates  the  immensity  of  the  manufacturing 
operations  in  Lancashire  and  the  West  Eiding 
(especially  the  former),  that  the  trade  of  a 
packer  is  one  for  which  there  is  constant 
demand,  and  which  is  conducted  on  a  large 
scale.    The  packing  of  bales  of  goods  for  the 
London  and  provincial  markets,  and  for  ship- 
ment to  foreign  parts,  requires  great  skill,  to 
enclose  the  greatest  mass  in  the  smallest 
space,  and  to  enable  the  bale  to  bear  any 
ordinary  amount  of  rough  usage  without 
yielding.  The  cases  or  wrappers  are  of  strong 
canvas,  and  the  bands  for  binding  are  often 
strips  of  hoop-u-on  instead  of  rope.  The  case, 
the  bands,  and  the  goods  are  placed  in  then: 
proper  position  upon  or  within  a  peculiarly 
shaped  hydrauhc  press ;  and  when  the  mass 
has  been  brought  by  intense  pressure  into  a 
cubical  form,  the  fastenings  are  secured  be- 
fore the  pressure  is  removed.    In  the  earher 
stages  of  this  system,  the  hydrauhc  presses 
were  worked  by  hand;  but  on  such  a  scale  of 
magnitude  are  the  operations  of  the  Manches- 
ter packers  now  conducted,  that  this  is  too 
slow  a  method;  steam-power  is  applied.  There 
are  perhaps  few  operations  conducted  in  our 
manufacturing  districts  more  illustrative  of 
economy  of  power,  than  this  employment  of 
hydrauhc  presses  to  supersede  the  old  screw 
presses ;  and  the  working  of  the  hydrauhc 
presses  by  steam  instead  of  manual  power 
PADLOCK.    [Locks  akd  Keys.] 
PADUA,  is  one  of  those  rich  provinces,  the 
produce  and  mdustry  of  which  are  briefly 
noticed  under  Lombakdy. 

PAGODA  is  a  name  apphed  by  Europeans 
to  temples  in  the  East,  from  China  to  Hin- 
dustan. These  structures  generally  consist 
of  a  porch,  a  vestibule  or  ante-sanctuary  for 
the  priests,  find  an  inner  sanctuary,  contain- 


mg  the  prmcipal  idol.  Some  of  the  Chinese 
pagodas  are  elevated  upon  a  terrace,  and  con- 
sist of  two  stories,  the  lowermost  surrounded 
by  a  peristyle  of  columns.  Others  are  lofty 
towers  in  several  stories,  diminishing  m  height 
and  width  as  they  ascend.  The  Hindoo 
pagodas  are  of  a  pyramidal  form. 

PAINTING.  As  a  question  of  high  art,  of 
genius,  of  expression,  or  even  as  a  means  of 
copying  the  every  day  scenes  of  nature,  pamt- 
ing  is  beyond  the  province  of  this  volume. 
And  as  a  mechanical  operation  we  have  very 
httle  to  say  concerning  it.  The  preparation 
of  the  canvas  and  the  panels  is  sunple;  and 
the  management  of  the  colours  and  the  brushes 
is  superior  only  in  degree,  not  m  nature,  to 
that  of  mere  house-pamting.  A  few  words  are 
said  concei-ning  difi^erent  kinds  of  pamtmg, 
in  respect  to  technical  differences,  under 
Enamels,  Encaustic,  Fbesco,  and  Minia- 
TUHEs;  while  the  chief  working  materials  are 
adverted  to  under  Bexjsh,  Coloijbs,  Crayons, 
Oil  CoLOims,  Pencils,  and  the  names  of  the 
chief  colom-ing  substances.  _ 

In  respect  to  home-painting,  it  is  executed 
either  in  oil  or  distcv^per.  In  oil  the  principal 
tools  employed  are  brushes,  made  of  hogs 
bristles  for  large  surfaces,  and  sash  tools  made 
of  finer  haur  for  smaU  work,  as  mouldings, 
window-bars,  &c.  mite  lead  is  used  for  white 
colour;  it  is  also  the  basis  of  aU  ordinary 
colom-s.  The  colouring  substances  m  general 
use  are  earths,  umber,  ochre,  Siena,  Venetian 
red,  pui-ple.  brown,  &c.  The  first  three  are 
sometimes  burnt,  a  process  which  reddens  and 
darkens  them.  Metalhc  compounds  are  red 
lead,  vei-mUhon,  Prussian  blue,  ^br'^nie  yeUow 
verdigris,  Brunswick  green,  verditer,  <Lc.,  A.C. 
A£l  and  vegetable  colours  are  lakes,  mdigo, 
"black,  and  lamp-black.  The  liqmds  m 
use  are  hnseed  oil  (sometimes  boiled  with 
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litharge  to  render  it  drying,  and  hence  called 
boiled  oil),  and  oil  or  spirits  of  turpentine, 
called  turps.  These  are  combined  for  use  in 
various  proportions,  according  to  circum- 
stances :  when  the  paint  is  required  to  hear  a 
ijloss,  or  is  intended  for  outside  work,  most  oil 
is  used ;  and  for  black,  chocolate  colour,  green, 
&c.,  outside,  boiled  oil  alone,  or  with  a  very 
littie  turps,  is  best.  For  flatting,  which  has  no 
gloss,  turps  alone  is  requisite.  To  all  paint 
a  littie  sugar  of  lead,  or  Utharge,  is  added  to 
make  it  dry  quickly. 

In  painting  in  distemper,  the  brushes  for 
large  surfaces  differ  from  those  used  in  oil : 
they  are  wider  and  flatter,  and  are  termed  dis- 
temper-brushes ;  but  the  tools  for  small  work 
are  similar.  Whiting  takes  the  same  place  in 
this  branch  that  white  lead  holds  in  oU ;  the 
colouring  substances  are  similar,  but  ground 
in  water,  and  the  fluids  are  water  and  melted 


size. 


PAISLEY,  though  far  from  being  a  hand- 
some town,  ranks  the  third  in  Scotland  in 
respect  to  population  and  commercial  import- 
ance, solely  on  account  of  its  manufactures. 
In  1707  the  principal  articles  made  in  the 
town  were  coarse  linen,  chequered  cloths,  and 
Bengals,  to  which  succeeded  chequered  linen 
handkerchiefs,  and  goods  of  a  lighter  texture, 
such  as  lawns.  About  1725  the  machinery 
for  making  white  sewing  or  ounce  thread  was 
introduced  from  Holland.  About  1760  the 
manufacture  of  silk  gauze  was  introduced 
upon  the  plan  practised  by  the  Spitalfields 
houses,  and,  during  the  greater  part  of  the 
following  30  years,  was  carried  on  upon  a  yeiy 
extensive  scale.  The  reduction  in  the  cost  of 
cotton  goods,  consequent  upon  the  invention 
of  Arkwright's  spinning  machinery,  lessened 
the  demand  for  silken  fabrics,  the  manufacture 
of  which  at  Paisley  has  siace  then  greatly 
declined. 

Many  of  the  principal  establishments  of 
Paisley  are  now  exclusively  engaged  in  the 
various  branches  of  the  cotton  manufacture, 
tanong  which  the  muslin  branch  may  be  par- 
ticularly mentioned  as  that  of  which  Paisley 
is  regarded  as  the  chief  seat.  A  considerable 
portion  of  the  yam  used  in  making  the  finer 
qualities  of  muslins  is  imported  from  Lanca 
shire.  Crape  dresses  and  damask  and  em- 
broidered shawls  are  also  manufactured  to  a 
great  extent.  There  are  also  brass  and  iron 
foundries,  breweries,  distilleries,  bleach-fields, 
&c. 

In  the  report  of  the  School  of  Design  for 
1850  it  is  stated  that  the  branch  school  at 
Paisley  is  gradually  shewing  beneficial  results 
in  the  muslin  and  shawl  departments.  In  the 
patterns  for  embroidered  muslins  a  more 


correct  and  graceftil  style  of  drawing  is  visible 
in  those  executed  by  pupils  of  the  school. 

A  few  details  concerning  the  shawl  trade  of 
Paisley,  now  one  of  the  most  important — 
perhaps  the  most  important — ^in  the  town,  will 
be  found  under  Shawl  Mantxfactuke. 

PALANQUIN  is  a  kiud  of  covered  litter 
carried,  by    means    of  poles,    upon  tha 
shoulders  of  men,  which  forms  the  principal 
vehical  for  personal  transport  in  Hindus- 
tan. 

The  system  of  ddk  travelling  in  India  is  by 
means  of  palanquins.  The  palanquin  bearers 
are  provided  by  the  government  postmasters. 
When  Bishop  Heber  was  travelling  from 
Calcutta  to  Benares  he  hired  a  set  of  palan- 
quin bearers,  twelve  in  number;  his  clothes 
and  writing-desk  were  placed  in  two  wicker 
boxes,  which  one  man  carried  slung  on  a 
bamboo  across  his  shoulders.  So  cheap  is 
human  labour  in  India,  that  the  bishop  paid 
only  twelve  shillings  for  the  services  of  the 
twelve  men  for  each  stage,  a  distance  of  eight 
or  ten  miles.  Only  four  men  put  their 
shoulders  to  a  palanquin  at  a  time ;  but  the 
services  of  the  others  are  often  required  on 
the  wretched  roads  of  India. 

PALIMPSEST  MANUSCRIPTS  illusti-ate 
in  a  remarkable  way  the  money  value  of  paper 
and  printing,  as  shewn  by  the  want  of  them 
in  past  times.  Palimpsest  manuscripts  are 
manuscripts  from  which  the  original  writing 
has  been  erased  or  washed  out,  and  which 
have  been  then  written  on  again.  This 
practice  is  as  old  as  the  time  of  Cicero,  as 
appears  from  a  letter  of  his  to  Trebatius  in 
which  he  praises  his  friend  for  having  been  so 
economical  as  to  write  on  a  palimpsest,  but 
says  that  he  should  like  to  know  what  those 
writings  could  have  been  which  were  consi- 
dered of  less  importance  than  a  letter.  The 
scarcity  and  expense  of  parchment,  and  the 
demand  for  the  writings  of  the  fathers  and 
books  of  devotion  in  the  middle  ages,  fre- 
quently induced  the  monks  to  erase  or  wash 
out  the  writings  of  the  classical  authors  to 
make  room  for  those  of  the  fathers.  In  many 
cases  however  they  did  not  obliterate  entirely 
the  ancient  writing ;  aud  a  careful  examina- 
tion of  some  of  these  palimpsest  MSS.  has 
led  to  the  discovery  of  valuable  works  and 
fragments  of  the  classical  authors ;  among 
the  rest  one  of  the  works  of  Cicero. 

PALLA'DIUM.  This  metal  was  discovered 
by  the  late  Dr.  Wollaston  in  the  grains  of 
native  platinum,  in  the  year  1803.  Palladium 
is  of  a  grayish  white  colour  ;  it  is  very  malle- 
able, and  slightly  elastic.  It  is  almost  as 
difiicult  of  fusion  as  platkium,  and  does  not 
oxidize  by  exposure  to  the  air. 
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This  mettil  forms  alloys,  most  of  which  are 
brittle,  vnth.  arsenic,  ii'on,  bismuth,  lead,  tm, 
copper,  silver,  platinum  and  gold ;  the  alloy 
with  nickel  is  ductile.  Palladium,  when  fused 
vrith  six  parts  of  gold,  destroys  its  colour ;  and 
this  alloy  was  proposed  by  Dr.  WoUaston  for 
tlie  graduated  part  of  the  mural  cu-cle  of  the 
Greenwich  Observatory.  Palladium  combines 
with  most  of  the  simple  substances  ;  and  its 
oxide  forms  salts  with  acids  ;  but  only  a  few 
of  these  compounds  have  become  practically 
useful. 

PALMS :  PALM  OIL.  There  is  scarcely 
a  species  of  palni  in  which  some  useful 
property  is  not  found.  The  cocoa-nut,  the 
date,  and  others  are  valued  for  their  fruit ;  the 
fan-pahn  and  many  more,  for  their  fohage, 
»vhose  hardness  and  durabihty  render  it  an 
excellent  material  for  thatching;  the  sweet 
juice  of  the  palmyra  when  fermented  yields 
wine ;  the  centre  of  the  sago-palm  abounds  in 
nutritive  starch ;  the  trunk  of  the  Iriartea  or 
Geroxylon  exudes  a  valuable  vegetable  wax;  oil 
is  expressed  in  abimdance  from  the  oil-palm ; 
an  astringent  matter  resembling  dragon's  blood 
is  produced  by  Calamus  Draco ;  many  of  the 
species  contain  witliin  their  leaves  a  kind  of 
fibrous  matter,  so  hard  and  tough  that  it  is 
manufactured  into  cordage  ;  and  finally,  their 
trunks  are  in  some  cases  valued  for  their 
strength  and  used  as  timber,  or  for  their 
elasticity,  or  then-  flexibility,  as  in  the  cane- 
pabn. 

Of  these  varied  products,  j>aIm-oil  is  tliat, 
perhaps,  which  has  of  late  acquired  most 
commercial  importance  in  this  country.  It  is 
obtained  from  the  oil-palm  of  Guinea,  cultiva- 
ted in  the  western  part  of  Africa.  The  fruit 
of  this  tree  is  about  the  size  of  a  pigeon's  egg, 
with  its  outer  fleshy  covering  of  a  golden 
yelloAT  coloiu'.  The  oil  is  obtained  by  bruismg 
the  fleshy  part  of  the  fruit  and  subjectmg  the 
bruised  paste  to  boiling  water  in  wooden 
mortars;  an  oil  of  an  orange  yellow  colour 
separates,  which  cools  to  the  consistence  of 
butter,  and  has,  when  fresh,  the  smell  of 
violets.  Africans  use  this  oil  in  cooking,  and 
for  anointing  the  body.  When  imported  into 
England,  palm-oil  is  used  in  soap  maknng, 
candle  making,  perfumery  and  medicnie. 
Although  liquid  in  the  wai-m  climate  of  Africa, 
it  is  solid  in  our  climate;  and  the  mode 
adopted  for 'extracting  it  from  the  casks  is  to 
place  the  cask  over  a  trough  with  the  bunghole 
downwards,  and  to  pass  a  steam  pipe  into  it, 
by  which  means  the  palm-oil  is  brought  to  a 
liquid  state.  The  large  imports  of  palm-oil 
are  noticed  under  Oils. 

PANAMA  TEANSIT.  One  of  \ho  most 
interesting  and  impoi-tont  enquiries  now  in 


progress,  concerning  the  formation  of  a  high- 
way  of  nations,  is  the  choice  of  a  route  across 
the  Isthmus  of  Panama  from  the  Atlantic  to 
the  Pacific.     This  isthmus  connects  North 
with  South  America.    Since  the  acquisition  of 
portions  of  Oregon  and  California  by  the 
United  States,  it  has  become  a  matter  of  high 
importance  to  obtain  easy  access  to  those  far 
distant  regions.  The  only  ship  route  is  round 
Gape  Horn  ;  and  this  carries  the  traveller  bo 
far  southward,  that  the  distance  is  far  more 
than  double  what  it  would  be  if  a  passage 
across  the  isthmus  could  be  made.  Washing- 
ton and  San  Francisco  are  about  in  the  same 
latitude ;  but  in  the  ship-route  from  one  to 
the  other,  the  mariner  has  to  go  95  degrees  of 
latitude  southwai-d  along  the  Atlantic,  and 
then  95  degrees  northward  along  the  Pacific  ; 
whereas  if  the  isthmus  could  be  cut  across 
near  Panama,  the  southing  and  northing 
would  each  be  less  than  30  degrees.  Whether 
from  England,  from  New  York,  or  from  New 
Orleans,  the  saving  of  distance  by  the  Panama 
route  to  Oregon  and  Califomia  would  be 
enormous. 

But  it  is  not  simply  in  relation  to  those  two 
regions  that  the  Panama  route  would  become 
important.  The  wide  spreading  Pacific,  with 
its  islands  and  coasts,  would  be  brought 
witliin  easier  reach  of  tlie  Anglo-Saxon  race. 
The  Sandwich  Islands.  New  Zealand,  Borneo, 
Australia,  China— all  are  becoming  every  yeai- 
more  commercially  important;  all  would  be 
nearer  to  the  United  States  by  the  Panama 
route  than  any  other;  and  some  would  be 
neai-er  to  England  than  by  the  existing  routes. 
The  same  West  India  Mail  which  now  renders 
so  much  service  would  be  available  for  the  ocean 
mail  of  the  Pacific. 

The  desirability  of  a  Panama  passage  being 
conceded,  it  became  a  matter  of  importance  to 


decide  on  the  best  mode  of  efiecting  it.  In 
the  long  stiing  of  land  which  connects  North 
with  South  America,  there  ai-e  three  or  four 
places  where  the  laud  from  ocean  to  ocean  is 
less  in  distance  tlian  at  any  other  points.  The 
narrowest  part  is  from  Chagres  to  Pauamfl, 
near  South  America  ;  a  little  farther  nortli  is 
a  spot  where  the  Lake  of  Nicaragua  occupies 
the  middle  of  the  isthmus,  with  a  river  floTRang 
from  it  into  the  Atlantic ;  while  still  farther 
north,  at  Tehuantepec,  a  river  which  flows 
into  the  Atlantic  springs  from  a  point  very 
near  anoUier  river  which  flows  into  tlie 
Pacific.  All  these  three  have  been  proposed 
as  sites  for  canal  or  railway  communication. 
The  Panama  route  is  to  have  a  railway  ;  it  was 
commenced  in  1849,  and  is  now  in  process  of 
formation.  The  Tehuantepec  rout*  is  also  to 
have  a  railway ;  or  ratlier,  the  Mexican  go- 
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n-nment  is  endeavouring  to  foster  a  company  i 
iving  this  object  in  vievf;  but  there  are  i 
lany  reasons  for  doubting  whether  this  will  i 

0  can-ied  out.  Meanwhile  the  Nicaragua  ■ 
uite  is  that  in  which  most  energy  is  being 
I, splayed.  At  the  Atlantic  mouth  of  the 
iver  St.  Juan  de  Nicaragua  is  Greytown, 
old  by  the  British  as  a  soft  of  guardianship 
ver  tlie  black  King  of  Mosquito ;  from  this 
'eamei-a  ascend  to  a  certain  point  up  the  St. 
uan  ;  after  which  a  short  land  passage  brings 
le  traveller  to  the  Lalie,  whence  two  routes 

1  e  marked  out  to  the  Pacific.  Whether  the 
ngineering  and  commercial  difaculties  will 

t^ver  permit  a  ship  canal  to  be  constructed, 
through  which  a  laden  vessel  from  England  or 
the  United  States  might  pass  across  the 
isthmus,  time  alone  can  shew.  Probabilities 
=^em  to  be  against  such  a  supposition.  If 
'  18  Panama  Railway  be  flmshed,-\nth  a  tolerable 
harbour  at  each  extremity,  two  sets  of  steam- 
ers, an  Atlantic  line  and  a  Pacific  line,  would 
1)6  formed,  and  there  would  be  two  shiftings 
of  maUs  and  luggage  (a  debarkation  and  an 
(•embarkation)  at  the  isthmus.     This  great 
-enterprise  would  be  intended,  in  the  first 
.  instance  for  mails  and  passengers  :  merchant 
:  cargoes  wiU.  long  continue  to  use  the  old 
.  ocean-routes. 

PANORA'MA.   This  name  is  given  to  a 

-  picture  showing  a  vie\?  completely  around  the 

-  spectator.  This  ingenious  pictorial  contri- 
^  vance  was  first  devised  by  an  English  artist, 
;  Robert  Barker,  about  the  year  1794 ;  and  is 
1  not  so  much  a  new  mode  of  painting— the 
]  process  itself  being  similar  to  scene-painting 
'  or  in  distemper— as  a  novel  application  of  it. 
<  Contrary  to  the  diorama  [Dioeama],  the  pano- 
:  rama  forms  the  surface  of  a  hollow  cylinder 
.  or  rotunda,  in  the  centre  of  which  is  a  de- 
■  tachetl  circular  platform  for  the  spectators, 

covered  overhead  to  conceal  the  skylight,  and 
•  tliereby  increase  the  illusion  and  give  greater 
effect  to  the  painting  itself.  The  view  is  not 
painted  on  the  walls  hut  upon  canvas,  like 
the  scenes  of  a  theatre,  and  afterwards  fixed 
tip,  in  order  that  the  picture  may  be  changed. 
The  subjects  generally  chosen  are  views  of 
V  cities,  or  interesting  sites,  whose  entire  locaUty 
and  buildings  may  thus  be  vividly  placed 
before  the  eye,  in  a  manner  no  less  instructive 
than  interesting. 

PANTPTE'ON.  This  celebrated  monument 
of  Roman  art  consists  of  a  rotunda  with  a 
noble  Corinthian  octastyle  portico  attached  to 
ft,  and  resembles  in  its  general  mass  the 
Colosseum  in  the  Regent's  Park,  London, 
except  that  the  body  of  the  latter  building  is 
ft  polygon  of  sixteen  sides,  and  its  portico  (a 
Grecian  Doric  hexastyle)  is  only  ft  single 
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intercolumn  in  depth.  After  being  robbed  of 
its  rich  ornaments,  gilded  bronze-work,  and 
statues,  it  was  consecrated  as  a  Christian 
church  in  the  seventh  century.  It  is  by  for 
the  largest  circular  structure  of  ancient  times, 
the  external  diameter  being  188  feet,  and  the 
height  of  the  summit  of  the  upper  cornice  102 
feel,  exclusive  of  the  flat  dome,  which  makes 
the  entire  height  about  148  feet.  The  portico, 
103  feet  wide,  is  octastyle,  but  there  are  in  all 
16  columns.  The  columns  are  47  English 
f6et  high,  -with  bases  and  capitals  of  white 
marble,  and  granite  shafts,  each  formed  of  a 
single  piece.  The  interior  diameter  is  142 
feet,  the  thickness  of  the  wall  being  23  feet 
through  the  piers,  between  the  exhedree  or 
recesses,  which,  including  that  of  the  en-- 
trance,  are  eight  in  number.  The  dome  has 
a  circular  opening  in  the  centre,  23  feet  in 
diameter,  which  lights  the  interior  com- 
pletely. 

PANTOGRAPH,  sometimes  improperly 
written  Pentogragh,  is  an  instrument  for  copy- 
ing maps,  plans,  and  other  drawings.  It  Ls 
formed  of  certain  rules  or  bars  jointed  to  each 
other,  with  tubes,  in  which  may  be  fitted  a 
tracer  and  a  pencil.  The  copy  may  be  made 
of  the  same  size  as  the  original  or  smaller, 
as  one  fourth,  one  half,  or  in  any  other  pro- 
portion. There  are  different  forms  of  the  in- 
strument. 

PAPER  HANGINGS,  The  word  Hang- 
ings was  originally  and  properly  apphed  to  the 
woven  or  embroidered  tapestry  with  which  the 
walls  of  apartments  were  covered,  Erom  the 
time  necessary  for  their  production,  these 
were  too  costly  for  any  classes  but  the  wealthy. 
About  200  years  ago,  however,  a  mode  was 
devised  of  printing  or  painting  a  pattern  on 
sheets  of  paper,  and  pasting  them  against  the 
walls  of  a  room.  These  are  Paper-Hang- 
ings,  and  they  have  greatly  contributed  to  the 
comfort  and  cleanliness  of  domestic  apai-t- 
ments. 

There  are  three  modes  of  producing  the 
required  device  :  —  1.   Wooden  blocks  are 
carved  representing  in  relief  the  outlines  of 
the  figure ;  an  impression  is  taken  from  these 
blocks,  and  the  device  is  completed  by  paint- 
ing with  a  pencil.  2.  A  sheet  of  paper,  leather, 
tin,  or  copper,  is  cut  out  into  the  required 
device,  and  laid  on  the  paper  to  be  stained ;  a 
;  brush,  dipped  in  a  coloured  pigment,  and 
,  worked  over  the  surface  of  the  perforated 
I  plate,  conveys  the  pigment  through  all  the 
1  perforations,  and  forms  a  pattern  on  the 
.  paper.    3,  A  block  is  cam'ed  for  each  of  tlie 
I  colours  to  bo  employed,  and  an  impression 
I  from  all  the  blocks  in  succession  fills  np  the 
I  design  on  the  paper.  The  first  of  these  modes 
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is  too  slow  and  costly  for  ordinary  use ;  the 
second  produces  imperfect  outlines,  and  is 
now  chiefly  employed,  under  the  name  of 
Stencilling,  to  paint  a  pattern  on  the  plaster 
walls  of  a  room,  without  using  paper- 
hangings  ;  the  third  is  the  mode  almost  ex- 
clusively employed  at  the  present  day.  Each 
block  is  furnished  with  small  pins  at  the  corners, 
by  the  aid  of  which  the  successive  impressions 
are  made  to  correspond  properly.  As  many 
as  seven  or  eight  coloiurs  are  sometimes  em- 
ployed in  one  pattern,  and,  generally  speaMng, 
there  must  be  as  many  blocks  as  there  are 
colours. 

Progress  is,  however,  now  being  made 
towards  the  application  of  cylinder-printing 
to  paper  hangings.  Hitherto  these  papers 
have  not  vied  in  beauty  with  block-prints ;  but 
some  of  the  London  houses  have  recently 
succeeded  in  producmg  beautiful  specimens 
by  the  cyhnder,  in  which  six:  or  eight  colours 
are  printed  by  one  passage  through  the 
machine.  A  single  machine  is  capable  of 
printing  m  one  hour  200  pieces  of  paper,  each 
12  yards  long ;  or  18,000  yards  per  day.  It 
serves  to  illustrate  the  advance  both  of  paper 
making  and  of  paper-staming,  that  the  paper 
upon  which  the  patterns  are  printed  by  cylin- 
der is  manufactured  in  lengths  of  2880  feet; 
each  length  is,  after  printimg,  cut  into  80 
pieces  of  12  yards  long  each. 

A  reduction  of  the  duty  charged  on  all  kinds 
of  paper  has  had  a  considerable  effect  m  ex- 
tending the  use  and  improving  the  manufac- 
ture of  paper-hangings. 

PAPER  MANUFACTURE.  In  early 
limes  the  materials  used  for  writing  upon 
were  chiefly  such  as  only  required  some  httle 
mechanical  fashioning  to  fit  them  for  that 
purpose.  Smooth  flat  stones,  clay  afterwards 
burnt,  waxed  boards,  plates  of  iron  or  metal, 
leaves  and  bark,  skins  and  intestines,  papyrus, 
and  parchment,  were  all  employed.  The  art 
of  maldng  paper  from  fibrous  matter  reduced 
to  a  pulp  in  water  appears  to  have  been  first 
discovered  by  the  Chinese  about  the  year  95 
A.D.  In  the  time  of  Confucius  they  ^vrote 
with  a  style,  or  bodkin,  on  the  inner  bai-k  of 
the  bamboo.  The  Chinese  paper  is  made 
from  the  inner  bark  of  the  bamboo,  but  the 
Chinese  also  malce  paper  from  cotton  and 
linen  rags,  and  a  coarse  yellow  sort  for  wrap 
pers  is  made  from  rice  straw. 

In  respect  to  the  rise  of  this  manufacture 
in  England,  a  Mr.  Tate  is  said  to  have  had  a 
paper-mill  at  Hertford  eariy  in  the  16th 
century :  and  another  mill  is  stated  to  have 
been  estabUshed  in  1588  at  Dartford  in  Kent, 
by  a  German,  who  was  knighted  by  Queen 
Elizabeth.   Great  improvements  were  intro 
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duced  in  the  manufacture  by  Thomas  Watson, 
in  1713  ;  but  it  was  not  till  recent  times  that 
the  manufacture  reached  any  high  degree  of 
excellence. 

In  the  making  of  paper  any  fibrous  vegeta- 
ble substance  may  be  used,  such  as  bark, 
stalks,  tendrils,  hop-bine,  and  wheat-straw. 
Nothing  however  has  yet  been  found  to  answer 
so  well  as  linen,  hempen,  or  cotton  rags.  The 
sweepings  of  the  cotton-miUs  are  also  much 
used. 

In  all  kinds  of  paper-making,  whether  from 
the  bark  of  trees  or  other  fibrous  matter,  or 
from  rags,  the  general  process  is  the  same. 
The  fibrous  material  is  cut  and  bruised  in 
water  till  it  is  separated  into  fine  and  short 
filaments,  and  becomes  a  sort  of  pulp.  This 
pulp  is  taken  up  in  a  thin  and  even  layer  upon 
a  mould  of  wire  cloth,  or  something  shmlar, 
which  allows  the  water  to  drain  off,  but  re- 
tams  the  fibrous  matter,  the  filaments  of 
which  are,  by  the  process  of  reduction  to  pulp 
and  subsequent  drying  and  pressing,  so  inter- 
woven or  felted  together,  that  they  cannot  be 
separated  without  tearing,  and  thus  form 
paper.  The  rags  of  om-  country  do  not  con- 
stitute a  fourth  part  of  the  quantity  which  we 
use  in  making  paper:  Italy  and  Germany 
furnish  the  principal  supplies. 

In  every  paper-mill  the  first  business  is  to 
sort  the  rags  and  cut  them  into  small  pieces. 
This  is  done  by  women,  each  of  whom  is  pro- 
vided with  a  lai-ge  knife  to  cut  the  rags. 
Threads  and  seams  are  carefully  put  by  them- 
selves :  if  ground  with  the  cloth  they  would 
form  specks  in  the  paper.  The  rags,  when 
cut,  are  tiirown  into  five  or  six  different  com- 
partments of  a  large  chest,  accordmg  to  their 
qualities.  Only  the  finest  hnen  rags  are  used 
for  tiie  best  writing  paper,  but  cotton  as  weU 
as  hnen  rags  are  now  used  for  piinting- paper. 
Hempen  rags  are  used  for  coarse  paper,  and 
old  cordage  and  tarred  ropes  for  brOTN-n  wrap- 
ping papers.  ■.  •  ,  • 
The  rags  are  now  to  be  washed,  which  is 
done  either  with  hot  water  m  a  fuUmg-miU,  or 
they  are  subjected  for  some  hours  to  the  action 
of  steam.  The  colour  is  taken  out  of  them 
by  a  careful  use  of  chlorine.  The  rags,  after 
being  washed,  are  subjected  to  the  action  of 
a  revolving  cyUnder,  the  surface  of  which  is 
furnished  with  a  number  of  sharp  teeth  or 
cutters,  which  are  so  placed  as  to  act  agamst 
other  cutters  fixed  beneath  the  cyhnder.  The 
rags  are  kept  immersed  in  water,  and  sub- 
jected to  the  action  of  the  cutters  several 
hours,  till  they  are  minutely  divided  and  re- 
duced to  a  thm  pulp.    .  .  ^  ,  .  „ 

The  pulp,  or  sU,ff,  as  it  is  techmcally  called, 
is  now  ready  to  be  made  into  paper,  which  is 
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done  either  by  hand  or  by  machine.  In  the 
bhand  method,  the  stuff  is  put  into  a  large  vat, 
iand  is  kept  at  a  proper  temperature  either  by 
ia  stove  or  steam-pipe,  and  the  fibrous  matter 
i:is  held  in  suspension  by  sdrring.  The  paper 
i^is  made  with  a  mould  and  deckle.  The  mould 
iris  a  shallow  square  frame  covered  with  wire- 

0  cloth,  and  a  little  larger  than  the  sheet 
iiintended  to  be  made  upon  it.  The  decide 
iris  a  very  thin  frame  of  wood  which  fits  close 
'.lupon  the  mould,  and  is  required  to  retain  the 
5  stuff  on  the  mould,  and  to  limit  the  size  of 
t  the  sheet.    The  dipper,  or  vaiman,  inclining 

1  the  mould  a  little  towards  him,  dips  it  into  the 
vvat  with  the  deckle  upon  it,  and  Ufts  it  up 
..again  horizontally.  He  shakes  it  to  distribute 
1  the  stuff  equally,  and  the  water  drains  through 
I  the  wire.  He  lays  the  mould  on  the  edge  of 
•  the  vat,  and  takes  off  the  deckle,  which  he 
r  requires  to  apply  to  another  mould.  After  re- 
nmaining  two  or  three  seconds  to  drain  the 
nmould  is  taken  by  another  workman,  the 
ccoiicher,  who,  having  deposited  the  sheet  of 
ppaper  upon  a  piece  of  wooUen  cloth,  returns 
I  the  mould  to  the  dipper,  who  in  the  meantime 
hhas  made  another  sheet,  which  stands  on 
ithe  vat  ready  to  be  couched  upon  another  felt 
f  spread  over  the  former  sheet.  Thus  they 
pproceed  till  they  have  made  a  pile  of  sheets, 
c  called  apost,  consisting  of  six  or  eight  quires. 
IThis  post,  with  its  felts,  is  placed  in  the  vat- 
vpress,  and  subjected  to  a  strong  pressure  to 
fi  force  out  the  superfluous  water,  and  to  give 
fifirmness  and  soUdity  to  the  paper.  The  pile 
ids  then  removed  from  the  vat- press,  the  felts 
t  taken  out,  and  the  sheets  ai"e  pressed  again  by 
t  themselves.  They  are  then  taken  from  the 
p  press  and  hung  up,  five  or  six  together,  in  the 
d  drying-room. 

■  Writing-paper  is  dipped,  five  or  six  sheets 
'  together,  into  a  tub  of  size,  and  afterwards 
pressed  to  force  out  the  superfluity.  It  is 
then  hung  up  again  in  the  drying-room. 
Printing  paper  is  sized  in  the  stuff.  Every 
sheet  is  now  examined,  imperfections  re- 
moved, and  bad  sheets  taken  out.  A  large 
pile  of  paper  is  then  made,  and  pressed  with 
great  force,  to  render  the  sheets  quite  flat  and 
smooth.  The  piL?  is  then  taken  down,  sheet 
by  sheet,  and  another  made,  by  which  new 
surfaces  are  brought  in  contact  with  each 
other,  and  the  pile  again  pressed  strongly. 
This  operation,  which  is  called  parting,  is  done 
two  or  three  times  for  the  best  papers.  The 
paper  is  now  counted  into  quires,  folded,  and 
packed  up  into  reams. 

Various  wire-marks,  or  water-mai-ks,  as 
they  are  called,  were  formerly  applied  to 
paper  to  distinguish  it.    Hand-made  paper  is 
;  now  commonly  marked  with  the  name  of  the 


maker,  and  the  date  of  the  year  when  it  was 
made. 

The  paper  making  machine,  invented  by 
Fourdiinier,  and  improved  by  Dickinson  and 
others,  is  a  very  beautiful  combination  of 
mechanism.  The  pulp  is  first  made  to  flow 
from  the  vat  upon  a  wire  frame  or  sifter, 
which  moves  rapidly  up  and  down  so  as  to 
force  the  fine  filaments  of  pulp  through  the 
wire  whilst  it  retains  any  Imots  and  lumps. 
The  pulp  then  flows  over  a  ledge  in  a  regular 
and  even  stream,  and  is  received  upon  an 
endless  -web  of  wire  gauze,  which  presents 
a  surface  of  five  or  six  feet  long.  The  wire 
web  moves  forward  with  a  motion  so  regulated 
as  to  deteiTuine  the  thickness  of  the  paper  j 
at  the  same  time  a  lateral  motion  is  given 
to  the  wire  web,  which  assists  to  spread  the 
pulp  evenly,  and  also  to  facilitate  the  separa- 
tion of  the  water ;  by  which  means  the  pulp 
solidifies  as  it  advances,  and  is  at  the  same 
time  prevented  from  flowing  over  the  sides  by 
straps  which  regulate  the  width  of  the  paper. 
Before  the  thickened  pulp  leaves  the  wire  web, 
it  is  pressed  by  a  roller  covered  with  felt,  and 
is  then  taken  up  by  an  endless  web  of  felt 
which  forms  an  inclined  plane ;  the  web 
absorbs  a  further  portion  of  the  moisture. 
The  pulp  is  now  seized  by  a  pair  of  rollers, 
between  which  it  is  pressed,  and  then  it  passes 
upon  another  inchned  plane  of  lelt,  which 
conducts  it  to  another  pair  of  pressing  rollers. 
The  pulp  is  now  paper,  aud  only  requires  to 
be  made  dry  and  smooth.  To  effect  these 
objects  the  machinery  conducts  it  over  the 
polished  surface  of  a  large  cylinder  heated  by 
steam  ;  from  this  cylinder  it  passes  to  a 
second,  larger  and  hotter ;  and  then  to  a  third, 
which  is  still  hotter  than  the  second.  After 
this  it  is  subjected  to  the  pressure  of  a  wool- 
len cloth,  which  confines  it  on  one  side  while 
the  cylinder  smooths  it  on  the  other.  It  is 
then  conducted  by  another  roller  to  a  reel,  on 
which  it  is  wound,  perfectly  dry  and  smooth, 
and  ready  to  be  cut  into  sheets  for  use.  In 
two  or  three  minutes  the  pulp,  which  is  intro- 
duced upon  the  wire  web  at  one  extremity  of 
the  machine,  is  delivered  at  the  other  in  the 
state  of  perfect  paper.  In  many  of  the  paper 
machines,  a  partial  vacuum  is  produced  under 
the  endless  wire  web  by  means  of  large  air- 
pumps  or  of  revolving  fans  ;  and  the  atmos- 
phere is  thus  made  to  press  upon  the  p'olp, 
whereby  the  moisture  is  forced  through  th(? 
wire. 

Machines  for  cutting  paper  into  sheets  of 
any  required  size  have  been  invented,  in  many 
varieties :  they  are  separate  from  the  paper 
malung  machine,  and  are  beautiful  contri- 
vances.   One  recently  introduced  by  Messrs. 
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Metcalf,  BUd  called  the  Industrial  CuttiBg 

Machine,  has  a  shai-p  blade  which  works  upon 
a  horizontal  table.  One  end  of  the  blade  is 
connected  with  a  lever  moved  by  wheel-work ; 
and  as  the  wheels  revolve,  the  blade  is  brought 
down  with  a  cutting  action.  The  machine 
may  be  worked  eitlier  by  steam  or  by  hand 
power  ;  and  it  is  calculated  not  only  for 
paper  raakei-s,  but  for  all  trades  in  which 
papers  or  pasteboard  have  to  be  cut. 

In  respect  to  commercial  and  fiscal  regula- 
tions, the  paper  trade  is  now  deservedly 
attracting  public  attentions  with  a  view  to  the 
removal  of  a  duty  which  is  found  not  only  to 
bo  financially  oppressive,  but  to  be  hm-tful  in 
a  literary  point  of  view.  The  publisher  of 
the  present  work,  and  other  publishers  con- 
cerned in  the  issue  of  low-priced  but  carefully 
prepared  publications,  have  shewn  that  a  pre- 
mium is  paid  to  inferior  literature,  to  '  literary 
garbage,'  by  tlie  existing  duty  on  paper  ;  and 
that  many  veil  planned  but  not  profitable 
works  would  have  yielded  a  sufiicient  profit 
had  not  tliis  duty  exerted  its  repressing  influ- 
ence. 

The  quantity  of  paper  charged  with  excise 
duty  in  the  United  Kingdom  in  the  last  three 
years  was  ;— 


1848   121,820,229  lbs. 

1849    132,132,000  „ 

1850    141,032,474  „ 

The  quantities  exported  to  foreign  countries 

were  as  follows  : 

1848    5,180,286  lbs. 

1849  5,966,319  „ 

1850    7,764,534  „ 


In  other  words,  our  exports  of  paper  amount 
to  only  four  or  five  per  cent  of  our  manufac- 
ture. 

PAPIER-MAOHfe,  is  the  French  tertn  for 
ft  preparation  of  moistened  paper,  of  which 
many  articles  are  manufactured  in  England, 
France,  and  Germany.  Two  modes  are 
adopted  of  making  articles  of  this  kind:  1,  by 
glueing  or  pasting  difierent  thicknesses  of 
paper  together ;  2,  by  mixing  the  substance  of 
the  paper  into  a  pulp  and  pressing  it  into 
moulds.  The  first  mode  is  adopted  principally 
for  those  articles,  such  as  trays,  &c.,  in  which 
ft  tolerably  plain  and  flat  surface  is  to  be  pro- 
duced. Common  millboard,  such  as  foi-ms 
the  covers  of  books,  may  convey  some  idea  of 
this  sort  of  manufacture.  Slieets  of  strong 
paper  are  glued  together,  and  then  so  power- 
fully pressed  that  the  different  strata  of  paper 
become  as  one.  Slight  curvatures  may  be 
given  to  such  pasteboard  when  damp  by  the 
ttse  of  ptessOR  and  moidds.  rapicr-Mache 
pfoperly  eo  WvUed,  however  is  that  wliich  is 
pressed  intomoidds  in  the  state  of  A  pulp.  This 


pulp  is  either  paper-maker's  pulp,  or  is  more 
generally  made  of  cuttings  of  coarse  paper 
boiled  in  water,  and  beaten  in  a  mortar  till 
they  ass\ime  the  consistence  of  a  paste,  which 
is  boiled  in  a  solution  of  gum-arabic  or  of  size,  i 
to  give  it  tenacity.    The  moulds  arc  can-ed  in  i 
the  usual  way  and  the  pulp  poured  into  them,  fj 
a  counter -movdd  being  employed  to  make  the  |I 
cast  nothing  more  than  a  crust  or  shell,  as  in  j 
plaster  casts.  , 

Our  recent  Exhibitions  of  manufactures 
have  presented  few  articles  more  beautiful 
than  those  formed  of  papier-mache.  The 
firm  of  Messrs.  Jennens  and  Bettridge,  at 
Birmingham,  is  pre-eminent  for  productions 
in  this  department  of  industry. 

PARACHUTE.   Under  Balloon  a  brief 
account  is  given  of  aeronautic  ascents ;  we  will  ;i 
here  say  a  few  words  concerning  the  attempts  i| 
to  descend  from  a  balloon.    A  parachute  is  a  A 
machine  attached  to  a  balloon,  and  is  intended  » 
to  convey  the  aeronaut  gently  to  the  earth,  in 
case  of  an  accident  happening  to  the  balloon. 
It  is  in  shape  like  an  umbrella,  -nith  ropes  or 
stays  fastened  to  the  extxemities  of  the  whale- 
bones, and  brought  dom  to  the  handle,  where 
they  must  be  fixed,  so  as  to  prevent  the  S 
umbrella    from   turning  •  inside  outwards. 
Instead  of  the  stick,  suppose  a  metal  tube  to 
be  fixed  in  the  centre,  vdth.  a  rope  passing 
through  it,  attached  by  its  upper  extremity  to  I 
the  balloon  and  by  the  lower  end  to  a  tub  or  J 
car.    This  machine  is  a  parachute.  "^Vhile 
ascending  it  will  be  like  a  closed  umbrella,  but 
it  may  at  any  moment  be  detached  from  the 
balloon  by  cutting  the  end  of  the  rope  whioli 
ties  it  to  the  car ;  the  resistance  of  the  air 
wiU  then  cause  it  to  expand,  and  will  at  the 
same  time  retard  the  velocity  of  the  descent. 

Machines  like  umbrellas,  to  brealc  the  fall 
from  a  high  place,  were  used  in  Siam  two  cen- 
turies since  ;   but  the  first  experiment  in 
Europe  with  such  a  machine  Avas  made 
Pai-is  in  1783  by  M.  le  Normand,  who  leap 
safely  from  a  window  of  a  house  with  n  stou 
umbrella  of  thirty  inches  in  diameter  in  hi 
hand.    M.  Blanchai-d  several  times  cause 
dogs  to  descend  from  great  heights  by  mean 
of  parachutes ;  and,  in  1802,  M.  Garnerin 
who  five  years  before  had  made  a  like  descen 
at  Paris,  repeated  the  experiment  in  Londffli 
The  parachute  of  this  gentleman  was  23  fee 
in  diameter ;  and  at  the  height  of  8000  fee 
he  cut  the  rope  which  attached  him  to  th 
balloon.    The  descent  was  at  first  very  rapid 
but,  the  machine  at  length  expanding,  h 
came  to  the  ground  without  serioiis  injury 
Madlle.  Gamerin,  his  daughter,  descend©, 
twice  in  1610,  from  great  elevaUons,  appa-: 
i-6ntly  without  being  in  the  least  disoompos 
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In  1837  Mr.  Coddng  descended  near 
London,  from  a  balloon,  by  a  pai-achute  con- 
structed in  the  form  of  an  umbrella  turned 
upside  down.  The  parachute  was  34  feet  in 
tUameter,  and  it  was  kept  open  by  a  wooden 
hoop.  As  soon  as  it  was  cut  away,  it  fell  mth 
rapidity;  its  vibrations  were  violent,  the  hoop 
broke,  and  the  unfortunate  aeronaut  fell, 
dreadfully  mutilated,  to  the  ground.  Other 
pai'achute  descents  have  since  been  made. 

PAHAPET,  is  alow  or  breast-high  waU  or 
fence,  to  serve  as  a  protection  on  bridges,  ter- 
^ces,  platform-roofs,  &c.  In  Italian  archi- 
tecture parapets  are  generally  balustrades. 
Iln  gothic  architectm-e  the  pai-apet  is  merely 
,a  continuation  of  the  wall  carried  up  above 
Lthe  edge  of  the  roof,  and  finished  by  a  coping ; 
uunless  machicolated,  in  which  case  it  projects 
a  and  overhangs  the  walls  below.  In  the  Lom- 
tbai-cUo  buildings  of  Italy  there  is  seldom  any 
ppai-apet,  the  eaves  of  the  roof  finishing  the 
e  elevation.  The  same  is  frequently  the  case 
i  in  the  Norman  style.  In  Elizabethan  bmld- 
tings  openwork  parapets,  forming  various 
f  fantastical  devices,  are  common.  In  engi- 
I  neering  and  in  fortification  a  low  wall  is  often, 
i  in  like  manner,  called  a  parapet. 

PARCHMENT  is  the  skin  of  the  sheep, 
i  lamb,  goat,  pig,  or  calf,  prepared  for  writing 
I  upon.  When  the  sMn  is  divested  of  its  ban-, 
or  wool,  it  is  placed  for  some  time  in  a  hme- 
1  pit,  and  then  sti-etched  on  a  square  wooden 
i  frame  drawn  tight  by  pegs.  When  in  the 
i  frame,  it  is  first  scraped  on  the  flesh  side  with 
I  a  blunt  iron,  then  wetted  with  a  moist  rag, 

<  covered  with  pounded  chalk,  and  nibbed  well 
'  with  pmnice-stone.  After  a  short  pause  these 

<  operations  are  repeated,  but  without  chalk. 
'  The  skin  is  then  turned,  and  scraped  on  the 
1  hair  side  once  only.  The  flesh  side  is  scraped 
1  once  more,  and  again  rubbed  over  with  chalk. 
.  All  this  is  done  by  the  skinner,  who  allows 
;  the  skin  to  dry  in  the  frame,  and  then  cuts  it 
•  out  and  sends  it  to  the  parchment-maker, 

■  y/ho  repeats  the  operations  with  a  sharper 

■  tool,  using  a  sack  stuffed  with  flocks  to  lay  the 
ekin  upon  instead  of  stretching  it  in  a  frame. 

The  relation  which  parchment-making 
■bears  to  tanning  is  noticed  under  Leathee 
Mahotactuee.  The  costliness  of  parchment 
in  the  middle  ages  is  illustrated  by  the  Pa- 
IjMPSEST  Manuscripts. 

PARING  AND  BURNING,  are  the  two 
processes  of  a  combined  operation  in  agricuL 
ture,  which  consists  in  cutting  a  thin  slice 
from  the  surface  of  land  which  is  overgrown 
mth  grass,  heath,  fern,  or  any  other  plants 
which  foi-m  a  sward  by  the  matting  together 
of  their  roots.  The  sods  aro  allowed  to  dry 
in  the  sun  to  a  certain  degree,  after  which 


they  are  oi-ranged  in  heaps,  and  burnt  slowly, 
without  flame  or  violent  heat.  The  result  is 
a  mixtm-e  of  burnt  earth,  chan-ed  vegetable 
fibre,  and  the  ashes  of  that  part  which  is  en- 
tirely consumed.  The  object  of  this  opera- 
tion is  two-fold:  first,  to  kill  insects  and 
destroy  useless  or  noxious  weeds  completely ; 
and  secondly,  to  obtain  a  powerful  manure, 
impregnated  with  alkaline  salts  and  carbona- 
ceous matter,  which  experience  has  shown  to 
be  a  very  powerful  promoter  of  vegetation. 
The  mstruments  by  which  this  is  efiected  are, 
either  a  common  plough  ^vith  a  very  flat 
share,  which  may  be  used  when  the  surface 
is  very  level  without  being  encumbered  with 
stones  or  large  roots,  as  in  lowmoist  meadows, 
or  in  most  other  cases  a  paiing-iron  used  by 
hand,  the  cross-bar  of  which  is  held  with  both 
hands ;  and  the  upper  parts  of  the  thighs, 
being  protected  by  two  small  shps  of  board, 
push  the  instrument  into  the  ground,  so  as 
to  cut  a  slice  of  the  required  thickness,  which 
is  then  tm-ned  over  by  moving  the  cross 
handle.  The  labour  is  severe,  and  a  good 
workman  can  scarcely  pare  more  than  one- 
sixth  of  an  acre  in  a  day. 

PARIS.  This  most  important  city,  besides 
its  distinguishing  features  in  other  respects, 
has  a  considerable  manufacturing  population ; 
for  in  the  variety  and  extent  of  its  produc- 
tions of  industry,  Paris  may  vie  with  most 
cities  of  the  worid.    The  carpets  of  the  ma- 
nufactory of  La  Savonnerie  and  the  tapesti-y 
of  the  Gobelins  are  well  known.  Cashmere, 
sUk,  and  wooUen  shawls ;  light  woollens,  cot- 
ton goods,  hosiery,  gloves,  hats,  embroidery, 
lace,  and  other  articles  of  fashionable  attu-e ; 
jewellery,  gold  and  silver  plate  and  trinkets, 
clocks  and  watches,  bronzes,  and  musical, 
mathematical,  and  philosophical  insti-uments ; 
paper-hangings,   houshold  furniture,  car- 
riages, sadlery,  leather,  glue,  cutlery,  fire- 
arms, liqueurs,  and  confectionary,  are  made. 
Dyeing,  printing,  engraving,  and  lithography; 
the  manufactui-e  of  salts,  acids,  oxides,  and 
other  chemicals  ;  the  refining  of  sugai-,  tal- 
low-melting, the  distillation  of  brandy  from 
potatoes,  brewing,  and  the  manufacture  of  pota- 
to-starch,—all  are  carried  on  with  considerable 
activity.    The  Seine  furnishes  the  principal 
means  of  water-cai-riage :  it  is  navigable  for 
barges  and  other  small  craft.    The  canals  of 
the  Ourcq,  St.  Denis,  and  St.  Martin,  give  to 
Paris  water  communication  with  many  parts 
of  the  vicinity.    The  timber  brought  into 
Paris  is  immense.    Wood  is  the  principal 
fuel  consumed  at  present,  but  the  consump- 
tion of  coal  is  gaining  ground.   The  markets 
for  the  sale  of  provisions  ai-Q  numerous  and 
generally  •well  an-angod. 


1311 


PARTHENON. 


PASTURE  LAND 


1313 


There  are  some  ciirious  industrial  statistics 
in  which  London  and  Paris  are  compared, 
contained  in  a  recently  published  report  to 
the  French  government,  by  M.  Darcy,  divi- 
sional inspector  of  the  Ponts  et  Chaussees, 
who  has  been  to  England  to  obtain  information 
relative  to  the  macadamized  roads.  The  total 
surface  of  London  is  said  to  be  210,000,000 
square  metres ;  its  population,!  ,924,000  j  num- 
ber of  houses  280,000;  length  of  the  streets, 
1,126,000  metres  ;  surface  of  the  streets,  not 
including  the  foot  pavement,  6,000,000  me 
tres ;  length  of  the  sewers,  639,000  metres 
The  total  surface  of  Paris  is  34,379,016  square 
metres;  population,  1,053,879;  number  of 
houses,  20,526  ;  length  of  the  streets,  425,000 
metres ;  surface  of  the  streets,  exclusive  of 
the  foot  pavement,  3,600,000  square  metres  ; 
length  of  the  sewers,  135,000  metres ;  surface 
of  the  foot  pavement,  888,000  metres.  Thus 
in  London  every  inhabitant  corresponds  to  a 
surface  of  more  than  100  square  metres  ;  at 
Paris  to  only  34metres ;  which  shews  thatParis 
is  much  more  densely  populated  than  London. 
In  London  the  average  of  inhabitants  for 
each  house  is  7i  ;  at  Paris,  34.    The  Boule- 
vards of  Paris  is  the  part  where  the  greatest 
traffic  takes  place,  and  the  following  are  the 
results  of  the  observations  of  M.  Dai'cy  on 
the  subject:— On  the  Boulevard  des  Capu- 
cines  there  pass  every  24  hom-s  9,070  horses 
di-awmg  carriages ;  Boulevard  des  Itahens, 
10  750  ;    Boulevard    Poissonnifere,  7,720 
Boulevard  St.  Denis,  9,609 ;  Boulevai-d  des 
PiUes  du  Calvaire,  5,859  ;  general  average  of 
the  above,  8,600.    Rue  du  Faubom-g  St.  An- 
toine,  4,300 ;  Avenue  des  Champs  Elysees, 
8  959.    Other  items  are  given  respectmg  the 
traffic  in  the  London  streets ;  but  these  seem 
to  be  of  doubtful  accuracy. 

The  numerous  Industrial  Exhibitions  at 
Paris  have  been  noticed  in  the  Introduction. 

PAR'THENON.  This  far-famed  structure, 
the  temple  of  Minerva,  is  situated  on  the 
Acropolis  of  Athens.   It  was  erected  in  the 
time  of  Pericles  (about  B.C.  448).  xnis 
temple  has  always  been  considered  the  most 
refined  example  of  the  Grecian  Done  style, 
and  one  of  the  noblest  monuments  of  anti- 
quity.   Yet  its  grandeur  is  by  no  means 
owing  to  its  extraordinary  dimensions,  since 
in  point  of  size  it  falls  far  short  of  many 
other  structures,  modem  as  well  as  ancient, 
its  extreme  length  being  only  228  feet,  and 
its  breadth  100,  and  the  interior  of  the  cella 
only  145  feet  by  63  feet.    This  temple  had 
columns  along  its  sides  and  at  both  ends, 
viz  ,  eight  beneaai  each  pediment,  malung  m 
all  40  columns,  there  being,  including  those 
at  the  angles,  17  on  each  side,  or  10  mter- 


columns.   Besides  these  external  columns, 
there  was  likewise  a  range  of  inner  columns 
at  each  end.    The  cella  or  body  of  the  tem- 
ple was  hypoethral,  that  is,  the  centra.1  space 
between  the  columns  along  each  side  was 
open  to  the  sky.    Even  in  its  present  shat- 
tered and  mangled  state,  the  temple  is  the 
admu-ation  of  all  travellers  and  artists  who 
have  beheld  it.    The  chief  portion  of  the 
sculptures  of  the  edifice  were  removed  by 
Lord  Elgin.  [Elgin  Mabbles.  J   One  object 
of  ai-t  that  originally  decorated  the  interior  or 
shrine  was  the  chryselephantine  (gold  and 
ivory)  statue  of  Minerva,  39  feet  high,  which 
was  the  work  of  Phidias.    Since  the  estab- 
lishment of  King  Otho's  government  (1833), 
excavations  have  been  made  on  the  Acropohs 
and  around  the  Parthenon,  and  a  great  num- 
ber of  fragments  of  sculptm-e  and  architecture 
have  been  brought  to  hght.    Some  of  the 
fallen  columns  have  also  been  replaced,  and 
measm-es  taken  to  restore  the  structure  as 
far  as  circumstances  will  permit.    In  the 
British  Museiun  are  two  models  of  the  Par- 
thenon, on  a  large  scale,  one  in  its  ruinous 
state,  and  the  other  a  restoration  with  the 
sculptures  in  their  respective  situations. 

PASTILES.  These  are  used  either  to 
diffuse  an  agi-eeable  odour,  or  more  usually 
to  hide  some  offensive  odom\  They  are 
made  somewhat  cone-shaped,  so  as  to  burn 
slowly.  Many  different  combinations  of  odi- 
riferous  substances  ai-e  employed  in  then- 
manufacture.  One  kind  is  made  of  gum 
benzoin,  tolu  balsam,  sandal  wood,  chai-coal, 
trac^acanth,  labdanum,  niti-B,  gum  arabic,  and 
cinnamon-water.  Other  kmds  resemble  this 
nearly  in  the  sohd  ingi-edients,  but  substitute 
rose  water,  essence  of  orange,  essence  of 
vanilla,  or  oil  of  cloves,  for  the  cinnamon 
"WSitGr. 

PASTES.  The  pastes  or  ^itrifiable  mate- 
rials which  are  employed  to  imitate  gems  for 
cheap  jewellery  are  noticed  under  Gems  and 
Glass  Manufacture. 

PASTURE  LAND.  The  pasturage  of 
cattle  is  now  a  part  of  regulai-  husbandry. 
The  land  which  affords  the  herbage  for  cattle 
forms  part  of  private  possessions,  and  a  rent 
is  paid  for  its  use.  Pastures  are  now  fenced 
and  protected,  and  pains  are  taken  to  im- 
prove them,  so  as  to  maintain  many  more 
cattle  and  sheep  than  they  would  in  then: 
natural  state.  Whenever  pastm-es  ai-e  hned, 
the  rent  is  always  reckoned,  not  by  the  extent 
of  sm-face,  but  by  the  stock  winch  can  be 
maintained  upon  it.  Thus  in  Swi Uerlan^ 
the  mountain  pastures  are  d'^'^'l^d  iivto  por^ 
tions  of  twenty,  forty  or  more  co^^s  In 
Scotland  they  reckon  sometimes  by  the  num- 
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ber  of  biillocks  which  can  be  reared,  and 
sometimes  by  the  number  of  sheep  which 
can  be  kept.  In  many  places  pasturing 
has  been  found  much  more  productive  than 
cultivation ;  and  some  large  proprietors  have 
converted  great  tracts  of  land  from  arable 
into  pasture  farms.  Pastures  ai-e  seldom  im- 
proved with  manure,  which  is  generally  re- 
ser\'ed  for  arable  land,  or  grass  land  intended 
to  be  mown  for  hay :  but  if  richness  is  valu- 
able in  a  pasture,  it  will  well  repay  the  expense 
of  manuring. 

PATENTS;  PATENT  LAWS.  The  ob- 
ject of  patents  is  to  encourage  useful  inven- 
tions. Before  applying  for  a  patent  for  an 
invention,  two  considerations  are  necessary : 
first,  what  is  entitled  to  a  patent ;  and  next, 
whether  the  invention  has  the  requisite  con- 
ditions. In  the  first  place,  the  machine, 
operation,  or  substance  produced,  for  which  a 
patent  is  solicited,  must  be  new  to  public  use, 
either  the  original  invention  of  the  patentee, 
or  imported  by  him  and  first  made  public  here, 
A  patent  may  be  obtained  for  England,  Ire- 
land, or  Scotland,  although  the  subject  of  it 
may  have  been  publicly  known  and  ia  use  in 
either  or  in  both  of  the  other  two  countries, 
In  the  second  place,  the  subject  of  the  inven- 
tion must  be  useful  to  the  public,  something 
applicable  to  the  production  of  a  vendible 
article.  The  discovery  of  a  philosophical 
principle  is  not  entitled  to  such  protection: 
such  principle  must  be  applied,  and  the  man- 
ner of  such  application  is  a  fit  subject  for  a 
patent. 

An  invention  entitled  to  patent  may  be  a 
new  combination  of  mechanical  parts,  whereby 
a  new  machine  is  produced,  although  each  of 
the  parts  separately  be  old  and  well  known ; 
or  an  improvement  on  any  machine,  whereby 
such  machine  is  rendered  capable  of  per- 
forming better  or  more  beneficially ;  or  when 
the  vendible  substance  is  the  thing  produced 
either  by  chemical  or  other  processes,  such 
as  medicines  or  fabrics ;  or  where  an  old 
substance  is  improved  by  some  new  working, 
the  means  of  producing  the  improvement  is 
in  most  cases  patentable.    If  the  inventor 
think  that  the  machine,  operation,  or  sub- 
stance produced  comes  under  any  of  these 
enumerations,  and  that  it  is  new,  and  likely 
to  be  useful  to  the  public,  he  must  proceed 
in  the  form  required  by  law  to  obtain  the 
letters  patent. 

The  chief  clause  in  a  patent  grants  the 
sole  use  of  the  invention  to  the  inventor  for 
fourteen  years,  whereby  all  other  persons 
are  restrained  from  using  the  invention  with- 
out a  licence  in  writing  from  the  patentee ; 
and  persons  are  restricted  from  imitating  the 


invention,  or  making  any  addition  thereunto 
or  subtraction  therefrom,  with  intent  to 
make  themselves  appear  the  inventors. 
Another  clause  declares  that  the  patent  shall 
be  void,  if  contrary  to  law  or  prejudicial  and 
inconvenient  to  the  public  in  general,  or  not 


the  invention  of  the  patentee,  or  not  first  in  ■ 
troduced  by  him  into  this  country.  A  patent 
maybe  shared  among  any  number  of  persons 
up  to  twelve.  The  specification  of  a  patent 
must  show  exactly  in  what  the  invention  con- 
sists for  which  a  patent  has  been  granted, 
and  it  must  give  a  detailed  account  of  the 
manner  of  efiecting  the  object  set  forth  in 
the  title;  it  must  desci-ibe  exactly  what  is 
new  and  what  is  old,  and  must  claim  exclu- 
sive right  to  the  former ;  the  introduction  oi- 
any  part  that  is  old,  or  the  omission  of  any 
part  that  is  new,  equally  vitiates  the  patent. 
The  patent  is  granted  on  condition  that  such 
full  and  accurate  information  shall  be  given 
in  the  specification  as  will  enable  any  work- 
man or  other  qualified  person  to  make  or 
produce  the  object  of  the  patent  at  the  expi- 
ration of  that  term,  without  any  further  in  - 
structions. 

If  a  patentee  finds  that  the  time  allowed 
him  by  the  patent  is  not  sufficient  to  remu- 
nerate him  for  the  trouble  and  expense  of 
his  invention  and  patent,  he  may  apply  for 
an  extension  of  the  term.  Any  person  -wish- 
ing to  oppose  the  extension,  must  enter  a 
caveat  at  the  Privy  Council  Office,  and  the 
petitioner  and  enterer  of  the  caveat  are  heard 
by  their  counsel  before  the  Judicial  Com- 
mittee, which  reports-to  the  crown  ;  and  the 
crown  is  authorised,  if  it  shall  think  fit,  to 
grant  new  letters  patent  for  the  same  inven- 
tion for  a  term  not  exceeding  seven  years 
after  the  expiration  of  the  first  term. 

The  assemblage  in  London,  in  1851,  of  a 
larger  amount  of  manufactured  articles  than 
were  ever  before  collected  in  one  place,  has 
led  to  anxious  discussions  concerning  the 
patent  laws.   It  has  been  long  felt  that  these 
laws  are  clumsy,  tedious,  costly,  and  unjust : 
a  constant  source  of  vexation  to  those  whose 
ingenuity  has  developed  new  machines  or 
processes,  and  who  wish  to  receive  a  fair 
conimercial  advantage  from  that  ingenuity. 
Foreigners  are  still  more  anxious  that  any 
new  combinations  or  inventions  whicla  they 
may  exhibit  in  England  should  not  be  copied 
by  dishonest  persons  in  this  country,  without 
some  recognized  means  of  securing  a  right 
and  property  to  the  real  inventors.  The 
government,  the  legislature,  the  legal  pro. 
fession,  and  the  Commissioners  for  the  Indus- 
trial Exhibition,  have  all  felt  that  changes  in 
the  existing  patent  laws  are  necessary ;  and 
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committees  have  been  appointed,  by  different 
bodies,  to  investigate  the  subject.  So  far  as 
relates  to  designs  rather  than  to  wvcntions, 
certain  improvements  have  been  introduced 
which  are  noticed  under  Designs.  A  bill  is 
now  before  the  legislature,  intended  to  meet 
some  of  the  evils  of  the  system  generally,  and 
to  apply  specially  in  some  clauses  to  the 
(xreat  Exhibition ;  but  so  much  diversity  of 
opinion  prevails  concerning  the  best  mode  of 
carrying  out  the  improvements,  that  httle  can 
be  said  respecting  the  probable  ohfti'ftcter  of  the 
futm'e  regulations  on  this  important  subject. 
PAVEMENTS.     [Eoadb  ;  Tessblated 

FlOOBS.] 

PEAELASH.  [Potassium.] 

PEAELS;  PEAEL  EISHEEY.  A  pearl 
is  a  amah  concretion  which  is  formed  within 
the  hard  envelope  of  a  sheU-fish.  The  peoii 
oyster  nearly  resembles  in  shape  the  common 
Enghsh  oyster,  but  is  larger,  being  usually 
about  three  inches  in  diameter.  The  peai-ls 
are  most  commonly  contained  in  the  shell ; 
but  sometimes  they  are  found  in  the  thickest 
and  most  fleshy  part  of  the  oyster.  A  single 
oyster  wHl  frequently  contain  several  pearls  ; 
and  it  is  on  record  that  one  has  been  known 
to  contain  a  hundred  and  fifty.  The  pearl 
itself  is  supposed  to  be  the  result  of  some 
accidental  deposit  or  extravasation  of  the 
liquor  secreted  by  the  animal  in  the  gradual 
enlargement  of  its  shell — very  small  in  tlie 
first  instance,  but  increased  by  successive 
layers  of  pearly  matter. 

The  beautiful  substance  called  (somewhat 
expressively)  mother  of  pearl,  is  the  hai'd 
silvery,  brilliant  internal  layer  of  shells,  es- 
pecially oyster  shells,  and  more  pai-ticularly 
the  pearl  oyster.  In  Enghsh  oysters  this 
substance  is  too  thin  to  be  workable  for 
manufacturing  pm-poses ;  but  the  oysters  of 
the  eastern  seas  yield  it  of  considerable 
thickness.  The  biiUiant  hues  which  distin- 
guish mother  of  peaii  do  not  depend  upon 
the  nature  of  the  substance,  but  on  an  ex- 
quisitely fine  series  of  furrows  upon  the  sui-- 
face,  which  shed  a  brilliant  reflexion  of  colom-s 
according  to  the  angle  at  which  the  light  falls 
on  them.  Much  care  is  reqiured  in  working 
this  delicate  sixljstance ;  but  it  may  be  cut  by 
saws,  files,  and  di-ills,  with  the  corrosive  aid 
of  sulphuric  or  muriatic  acid.  It  is  pohshed 
by  colcothar  of  vitiiol.  In  all  those  orna- 
mental manufactm-es  where  pearl  is  said  to 
be  used  for  flat  surfaces,  such  as  inlaj-ing, 
mosaics,  buttons,  knife-handles,  &o.,  it  is  not 
real  pearl,  but  mother  of  peai'l,  that  is  em- 
ployed. 

The  Pearl  Fishery,  or  the  fishing  for  peai'l 
Oldsters,  is  an  important  employment  on  coasts 


where  this  pai-ticular  kind  of  fish  abounds.  The 
chief  fisheries  ai-e  on  the  west  coast  of  Ceylon, 
on  the  Coromandel  coast,  on  the  shores  of 
the  Persian  Gulf,  on  the  coast  of  Algiers,  on 
the  shores  of  the  Sooloo  Islands,  in  the  Bay 
of  Panama,  and  on  the  Pacific  coast  of  some 
of  the  South  American  States.  The  Ceylon 
fishex'y  is  a  monopoly  of  the  British  govern- 
ment, and  the  Coromandel  fishery  is  a  mono- 
poly of  the  East  India  Company ;  but  the 
rent  at  which  the  fisheries  ai"e  let  out  seldom 
pays  more  than  the  expense  of  superintend- 
ance.  In  the  Persian  Gulf  the  fishery  often 
yields  nearly  100,000/.  of  peai'ls  m  two  months. 
The  oysters  are  procm-ed  by  diving.  In  the 
Ceylon  fishery  about  1200  or  1400  divers  ai-e 
usually  employed.  The  shai-e  of  profits  gives 
each  individual  5s.  to  6s.  per  day  for  the  time 
he  is  employed:  the  price  of  ordinary 
labom'  being  Gd.  per  day.  But  each  bank 
being  available  only  for  one  period,  of  about 
20  days  in  every  7  year-s,  sometimes  the 
fishery  is  smaller,  and  sometimes  there  is 
none  at  all ;  and  in  no  season  does  it  last  for 
more  than  30  or  35  days,  commencing  with 
the  calm  weather  about  the  oth  of  March. 
The  divers,  in  6  or  7  fathoms  water,  remain 
immersed  from  50  to  55  seconds,  very  rarely 
longer.  A  reward  being  oflered  to  him  who 
should  remain  the  longest  under  water,  it 
was  gained  by  one  who  remained  87  seconds. 
The  diver's  sack  is  not  fastened  romid  his 
neck,  but  is  attached  to  a  cord  held  by  the 
man  in  the  boat  above  ;  and  it  is  pulled  up 
when  full  at  the  signal  of  the  diver,  who,  if 
he  choose,  is  di'awn  up  ^vith  it.  So  far*  fi-om 
the  occupation  being  unhealthy,  it  is  the  behef 
of  the  natives  that  divers  live  longer  than 
other  labom'ers  ;  and  its  shoi-t  season  is  held 
as  a  gainful  hohday  by  the  divers  themselves, 
who  at  other  times  are  engaged  in  ordinaiy 
laboiu-.  If  the  oyster  is  taken  before  seven 
yeai'S  old,  its  peaiis  are  imperfecdy  de- 
veloped. 

When  the  oysters  are  brought  to  land,  they 
are  thrown  into  a  pit  and  allowed  to  rot, 
whereby  the  pearls  can  be  exti-acted  without 
injury  to  their  delicate  structm-e.  The  peai-Is 
do  not  undergo  much  preparation  to  fit  them 
for  ornament,  as  an  irregulai-ly  shaped  peaii 
is  regarded  as  beuig  but  htUe  mferior  to  a 
symmeti-ical  one.  Vaiious  kinds  of  drills  are 
employed  to  bore  holes  through  the  peai-ls  ; 
and  the  powder  of  ground  pearls  is  some- 
times employed  to  pohsh  them. 

A  vessel  arrived  at  London  in  the  eai-ly 
port  of  1851  from  Panama,  wlh  no  fewer 
than  2,104,000  pcari  shells  ;  to  be  used,  we 
may  presume,  as  mother  of  pearl.  This  was 
the  lai-gest  importation  ever  known. 
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The  mode  of  imitating  peai-ls  is  described 

under  Gems. 

PEAT  is  a  substance  of  vegetable  origin, 
found  wherevei-  the  soil  has  been  long  soaked 
with  water  which  has  no  outlet  and  does  not 
completely  evaporate  by  the  heat  of  the  sun. 
■When  di-ied  peat  is  examined,  it  is  found  to 
consist  of  roots  and  fibres  in  every  stage  of 
decomposition,  from  the  natural  wood  to  the 
completely  black  vegetable  mould.  From 
the  nature  of  its  formation  imder  the  surface 
of  the  water,  it  acquires  a  portion  of  tannm, 
which  has  the  property  of  preserving  animal 
and  vegetable  matter  from  decomposition. 
Hence  lai-ge  branches  and  tnmks  of  trees  are 
found  imbedded  in  peat,  which  have  no  mark 
of  decomposition,  except  what  may  have  taken 
place  before  the  wood  was  completely  im- 
mersed in  the  peat.    Peat  contains  all  the 
elements  of  the  richest  manure,  and  may  by 
an  easy  process  be  converted  into  humus :  for 
this  pm-pose  the  agency  of  alkaUes  is  the  most 
efi'ectual-    If  the  tannin  be  decomposed,  that 
of  the  vegetable  fibre  wiU  go  on,  and  soluble 
hmnus  will  be  formed.    When  peat  is  newly 
dug  up,  if  caustic  lime  be  added  to  it  before  it 
is  dry,  the  moisture  of  the  peat  slakes  the 
lime,  which  acts  on  the  gallic  acid  in  the  peat 
and  neutralises  it.    If  this  mixture  be  then 
excited  to  fermentation  by  the  addition  of 
animal  matter,  such  as  urine  or  dung,  oxygen 
is  absorbed  and  carbonic  acid  evolved;  and 
the  residue  is  converted  into  an  excellent  ma 
nure,  containing  much  soluble  humus.  The 
same  may  be  effected  more  slowly  by  mixing 
peat  with  clay  or  marl,  and  allowing  the  mix- 
ture to  remain  exposed  to  the  atmosphere  for 
a  considerable  time,  frequently  turning  it. 
But  nothing  accelerates  this  process  like  the 
addition  of  putrescent  animal  matter,  which 
acts  as  a  ferment  and  greatly  hastens  the 
decomposition. 

The  soils  for  which  peat  forms  the  best 
manure  are  the  chalky  and  clayey.  Sand  has 
too  little  tenacity ;  it  lets  the  gases  produced 
by  the  decomposition  escape,  instead  of 
attracting  them,  as  clay  and  chalk  do,  and 
thus  preventing  their  escape. 

Coincident  with  the  present  Elax  movement 
is  an  enterpi-ise  for  converting  the  peat  of  Ire- 
land into  charcoal.  The  Irish  Amelioration 
Society  has  already  made  a  good  beginning 
in  this  work.  The  charcoal  thus  obtained 
is  not  only  highly  valuable  in  the  smelting  of 
iron  and  other  metals,  but  comes  into  action 
as  a  most  useful  ally  in  the  sanitary  and  eco- 
nomical measm*es  that  ai-e  now  making  such 
progress.  As  a  deodoriser,  it  is  the  best  sub- 
stance yet  discovered,  and  by  its  agency  the 
most  offensive  matter  is  converted  into  per- 


fectly inoffensive  and  highly  nutritious  ma- 
nure. It  has  already  been  largely  contracted 
for,  to  pmify  the  sewerage  of  the  metropohs, 
and  to  convert  its  nuisances  into  a  source  of 
profit.  As  the  manufacture  of  this  charcoal 
increases,  the  inducement  to  reclaim  land 
will  be  mrdtipUed.  Already  round  each  char- 
coal factoiT  a  run  of  cottage  gardens  spreads, 
and  the  land,  relieved  from  the  load  of  other- 
wise unprofitable  peat,  produces  the  crops  of 
a  virgin  soU. 

A  British  and  Iiish  Peat  Company,  too,  is 
in  process  of  formation,  in  which  Enghsh 
capitalists  propose  to  assist  in  the  work.  This 
company  was  suggested  with  reference  rather 
to  Dartmoor  peat  than  to  Ii'ish  peat ;  but  if 
available  for  one,  it  would  also  for  the  other. 
The  company  profess  to  he  able  to  obtain 
naphtha,  paraffine,  fixed  oil,  volatile  oU, 
acetate  of  lime,  and  sulphate  of  ammoma, 
from  peat,  at  profitable  prices  ;  but  the  cor- 
rectness of  the  calculations  requires  the  test 
of  experience. 

PEDAL.  In  musical  instruments  pedals  are 
of  two  kinds  : — 1.,  those  keys  which  are  acted 
on  by  the  feet  of  the  performer ;  2,  the  levers 
actmg  on  the  swell  of  the  organ,  and  on  the 
stops ;  and  also  those  of  the  pianoforte  and 
harp.  The  foot  pedals  of  the  organ  play  cer- 
tain keys ;  the  stop-pedals  or  levers  of  the 
same  instrument  brmg  into  play  distinct 
groups  of  pipes  ;  the  foot  pedal  of  the  piano- 
forte raises  the  dampers  from  certain  strings ; 
the  foot  pedals  of  the  harp  raise  the  tone  of 
the  strings  half  a  noto. 

PEDOMETEE.  This  ingenious  instru- 
ment, in  the  shape  of  a  small  watch,  enables 
a  person  to  tell  what  space  of  ground  he  has 
walked  or  ridden  over.  The  instrument  is  so 
constructed  that  when  the  body  of  the  traveller 
is  raised,  either  by  the  spring  of  Ms  foot,  or 
the  motion  of  his  horse,  a  lever  is  made  to 
act  upon  the  wheel-work  of  the  instrument, 
and  an  index  or  hand  on  the  dial-plate  points 
to  the  flgm-es  which  denote  the  number  of 
miles  passed  over. 

PE'KEA  is  the  name  of  a  plant  inhabiting 
Guiana,  and  furnishing  the  Saouari  Nuts  of 
the  shops.  The  shell  is  brownish  and  rugged, 
and  contains  a  kernel  of  a  soft  consistence, 
and  of  the  most  delicate  buttery  quahty.  It 
is  by  far  the  best  of  the  South  American  nuts 
that  are  brought  to  England,  and  much 
superior  to  our  own  walnuts  and  filberts. 

PEMBROKESHIRE.  In  this  Welsh  county, 
forming  the  south-west  projection  of  the  prin- 
cipality, much  useful  mineral  produce  is  found. 
The  anthracite  or  stone  coal  tract  bisects  the 
county;  it  is  a  continuation  of  the  great  ooal- 
basin  of  South  Wales,  which  extends  over  the 


1319  PEMBROKESHIEE. 


PEN  MANUFACTURE.  1320 


whole  coast  of  Caermarthen  Bay.  Copper-ore 
has  been  found  in  small  quantities  in  the 
neighbourhood  of  St.  David's,  but  not  sufficient 
to  repay  the  cost  of  working.  Slate-quanies 
are  opened  in  the  Precelli  Mountains  and  near 
St.  David's ;  the  quality  of  the  slates  is  inferior 
to  those  of  North  Wales.  Coal  is  the  only 
mineral  besides  slate  which  is  worked  in 
Pembrokeshire :  it  is  of  that  description  called 
anthracite,  or  stone-coal.  The  best  coal  is 
raised  at  Landshipping,  on  the  shore  of  Mil- 
ford  Haven.  A  considerable  quantity  of  good 
coal  is  also  raised  at  Eansmoor  and  Elilgetty, 
whence  it  is  conveyed  by  a  railway  to  the  sea 
at  Saundersfoot,  where  a  dock  has  been  built. 

The  soil  in  different  quarters  is  very  varied  ; 
and  the  state  of  agriculture  is  as  various  as 
the  soU.  Considerable  advances  have  been 
made  of  late  years,  but  a  general  want  of 
capital  among  the  farmers  prevents  any  rapid 
progress. 

Pembrokeshire  has  not  much  pretensions  to 
the  character  of  a  manufacturing  county.  Fish- 
guard is  remarkable  for  little  besides  a  fine 
fishing  ground  near  the  bay,  frequented  by 
small  craft  from  Liverpool.  The  port  is 
capable  of  accommodating  100  sail  of  mer- 
chantmen. The  principal  exports  are  com 
and  butter;  the  imports,  coal,  culm,  lime- 
stone, &c.  If,  however,  the  South  "Wales 
Railway  should  be  carried  to  Fishguard  as 
originally  planned,  it  would  become  a  place  of 
commercial  importance.  Haverfordwest  is 
principally  occupied  by  shopkeepers,  mechanics, 
and  persons  of  moderate  independent  fortune, 
for  whom  the  cheapness  of  the  place  is  an 
attraction.  The  river  Cleddy  is  navigable  at 
spring  tides  to  Haverfordwest,  for  vessels  of 
100  tons  burthen.  Milford  was  a  highly  pro- 
sperous town  tiU  the  removal  of  the  dock- 
yard and  packet  establishment. 

Pembroke  Dockyard  is  the  most  important 
establishment  in  the  county.    It  is  situated  at 
Pater,  about  two  miles  from  Pembroke,  on 
the  shores  of  Milford  Haven.    The  naval 
dockyard  and  arsenal  were  removed  from 
Milford  to  this  spot  in  1814.  The  two  together 
occupy  about  60  acres  ;  the  dockyard  is  one  of 
the  most  complete  in  the  kingdom,  capable  of 
building  five  or  six  first-rates  and  many  smaller 
vessels  at  the  same  time.  In  respect  to  ropes, 
anchors,  machinery,  it  is  not  so  celebrated  as 
some  of  the  other  royal  dockyards.  Steamers 
ply  regularly  from  Bristol  to  Pater;  and  the 
neighbourhood  of  the  dockyard  is  gradually 
becoming  flourishing. 

Milford  Haven,  near  and  beyond  the  dock- 
yard, is  being  strongly  fortified.  Towers,  forts, 
and  batteries  ai-e  being  constructed  at  difierent 
spots.   These  works  have  been  commenced 


because  it  has  been  felt  that  the  shipping  and 
dockyard  were  in  a  somewhat  unprotected 
state. 

PEN  MANUFACTURE.  Among  the  small 
articles  of  daily  use,  few  are  more  impoi'tant 
than  pens,  and  few  exhibit  more  remarkably 
the  application  of  the  factory  system  to  the 
production  of  cheap  implements. 

Under  Feathebs,  the  reader  will  find  an 
account  of  the  mode  of  preparing  goose-quiUs 
for  pens.  Of  the  common  method  of  making 
pens  by  hand  it  is  not  necessary  to  speak ;  we 
shall  therefore  only  say  a  few  words  upon  the 
manufacture  of  quill  nibs.  The  ban-el  of  the 
quiU  in  the  fii'st  place  has  both  ends  cut  off, 
and  is  divided  down  the  centi-e;  the  halves 
are  then  laid  on  their  convex  side  and  the 
edges  shaved  smooth ;  after  this  they  are 
divided  into  three  or  four  lengths  each,  and 
the  end  of  each  length  is  made  into  a  pen  by 
a  small  machine,  which  at  one  time  makes  the 
sht  and  cuts  the  shoulders ;  they  are  then 
finished  by  being  nibbed  by  hand.  Pens 
are  shaped  difierently  according  to  the  kind 
of  writing  for  v/hich  they  are  intended. 

Owing  to  the  constant  necessity  for  mend- 
ing quill  pens,  the  loss  of  time  consequent 
thereon,  and  the  inequality  of  the  writing,  an 
immense  amount  of  labom*  and  ingenuity  has 
been  employed  to  produce  some  more  durable 
substitute.    The  only  substitute  which  has 
attained  to  anything  like  general  use  is  the 
steel  pen ;  but  long  before  their  general  intro- 
duction, metallic  pens  of  other  kinds  were 
tried;  sometimes  sUver,  when  intended  for 
presents ;  sometimes  brass,  when  intended  to 
accompany  cheap  brass  inkstands  that  used  to 
be  made  some  years  ago.    One  of  the  first 
attempts  to  combine  the  elasticity  of  quill 
pens  with  increased  durabihty  consisted  in 
arming  the  points  with  metallic  nibs ;  but  the 
improvement  was  not  adequate  to  the  in- 
creased cost.  Another  class  of  improvements, 
or  suggested  improvements,  was  the  intro- 
duction of  pens  whose  nibs  should  be  fonned 
of  precious  stones.    One  kind  consisted  of  a 
tortoiseshell  tube  or  ban-el,  mth  small  frag- 
ments of  diamond  or  ruby  imbedded  in  the 
nib.  Another  kind  contained  a  nib  of  ruby  set 
in  fine  gold,  and  such  pens  have  been  said  to 
last  six  years  wdthout  injury.  Some  have  also 
been  formed  of  rhodium  nibs  set  in  gold. 
Pens  of  gold,  of  silver,  and  of  gold  alloyed 
with  silver,  are  occasionally  made. 

But,  as  we  have  said,  steel  is  the  only 
raateiial  which  has  successfully  competed  with 
the  quill.  The  present  generation  has  Tvnt- 
nessed  a  descent  fi-om  sixpence  a  piece  to  six- 
pence a  gross.  Steel  pens  are  now  manu- 
factiured  to  an  amount  in  quantity  and  at  a 
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cost  so  small  as  hardly  to  be  credible,  Differept 
makers  have  diSerent  modes  of  operation,  but 
the  following  will  give  a  general  idea  of  the 
method  employed.  In  the  first  place  flat 
pieces  of  steel  are  cut  out,  of  the  shape  re- 
qiiu-ed,  by  a  stamping-press ;  they  are  then 
placed  under  another  press,  which  pierces  the 
holes  and  cuts  the  slits ;  and  they  are  struck 
into  theii-  convex  shape  by  a  third  press.  They 
ai'e  then  poUshed  and  tempered.  The  pohsh- 
ing  is  managed  In  rather  a  curious  manner; 
a  quantity  of  pens  ai'e  sliut  up  in  £^n  iron 
cyUnder,  lea^'^ng  a  considerable  space  un- 
occupied ;  this  cylinder  is  attached  at  each 
end  to  a  crank,  the  axes  of  which  are  con- 
nected by  a  wheel  and  set  in  motion  by  a 
handle  or  by  machinery.  Thus  by  being 
rubbed  against  each  other  the  pens  come  out 
well  pohshed,  and  with  aU  the  bmxs  or  sharp 
angles  left  by  the  cutting-presses  rubbed 
smooth.  Birmingham  is  the  great  seat  of  the 
steel  pen  manufacture ;  some  of  the  manu- 
facturers have  fine  m^ufacturing  estabhsh- 
ments,  and  make  several  hundred  millions  of 
pens  annually.  Mr.  Albert  Smith  in  his 
"  Month  at  Constantinople,"  gives  iis  a  curious 
instance  of  the  spread  of  English  manu- 
factures all  over  the  world.  Ai,  Constantinople 
lie  saw  a  Turk,  seated  on  the  wall  of  a 
cemetery,  and  exhibiting  a  tray  of  Birminghani 
steel  pens  for  sale. 

Fountaiu  pens  are  so  made  as  to  bold  a 
reservou:  of  ink.  Music- pens  ai-e  formed  so  as 
to  make  large  dots  as  well  as  strokes.  The 
geometric-pen  is  an  ingenious  mathematical 
instrument  for  drawing  curves. 

PENCILS.  The  yfe\l-knomxUlacre-le(id pencil 
is  made  by  cutting  black-lead,  or  plumbago, 
into  thin  plates  with  a  saw,  and  again  into 
strips  as  wide  as  the  plate  is  thick.  These 
strips  are  then  laid  in  a  groove  in  a  piece  of 
cedar,  upon  which  is  glued  another  and  thinner 
piece :  the  whole  is  afterwards  rounded  by  a 
plane  adapted  to  that  pui-pose.  ThQ  finest 
plumbago  is  obtained  from  a  mine  in  Cum- 
berland. [Plumbago.]  Some  pencils  are  filled 
with  coloured  chalk  mstead  of  black-lead. 

The  ever-pointed  pencil  is  an  instrument  for 
using  cylindrical  pieces  of  black-lead,  which 
are  forced  forward  iq  the  pencil  just  so  far  as 
to  allow  them  to  be  used  without  breaking. 
The  leads  are  manufactured  of  different  thick- 
nesses, and  the  pencil-cases  are  marked  with 
a  letter  to  correspond  with  the  lead  required 
for  it. 

The  pencils  for  using  liquid  colours  or 
paints  are  of  course  wholly  different  from 
those  just  described.  They  are  made  of  hog's 
bristles,  camel's  hair,  fitch,  sable,  &c,  Those 
of  a  large  and  common  land  are  described 
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under  Brush  Making,  The  soft  pencils  for 
artists  are  made  as  follows :— The  tail  of  tbc 
animal  (sable,  badger,  marten,  &c.)  is  scoui-ed 
in  u  solution  of  {ilum;  then  steeped  for  several 
hours  in  luke-wavm  water ;  then  dried  in  linen 
cloths ;  and  finally  combed  out  regularly,  The 
hau'3  are  seized  ■\vith  pincers,  and  cut  off  near 
the  skin;  and  the  little  parcels  of  hair  are 
sorted  into  groups  acco;-ding  to  then.'  length. 
A  few  hau's  are  then  taken  enough  for  one 
pencil,  and  placed  m  a,  little  receptacle  which 
holds  them  while  a  threfid  is  bound  round 
near  the  roots.  The  base  of  tbe  pencil  is 
them  trimmed  flat  by  scijjsors,  The  hairs 
thus  prepared  are  fitted  either  into  quills  or 
into  tin  tubes.  Tlie  quills  ai-e  those  of  swans, 
geese,  ducks,  lapwings,  pigeons,  or  larks,  ac- 
cording to  the  size  of  the  pencil,  Each  qudl 
is  softenecl  and  swelled  in  hot  water :  and  the 
bunch  of  hairs  is  introduced  a,t  the  larger  end, 
and  pvilled  forward  by  a  sinaple  appai'atus  to 
the  smaller  end,  where  tbg  shrinking  of  the 
quill  binds  the  hairs  closely,  The  grea,t  art  iu 
pencil  making  is  so  to  arrange  the  hairs  that 
then*  ends  may  be  made  to  converge  tp  a  fine 
point  when  moistened  and  drawn  between  the 
lips;  and  it  is  said  tha,fc  females  are  more 
successful  then  men  in  preiiaiing  the  small 
and  deUcate  pencils. 

PENNSYLVANIA.  Tbis  is  one  of  the 
most  busy  and  commercial  states  of  the 
Americari  Union.  It  abounds  in  minerals. 
From  the  western  declivity  of  the  Alleghany 
Mountains  the  bitmninous  coal-fields  of  fenn- 
sylvaqia  extend  into  Maryland  s,xid  Virginia, 
and  occupy  many  thousands  of  squai-e  ^ailes ; 
this  coal  is  mostly  wrougUt  in  the  neighbour- 
hood of  Pittsburg,  where  it  is  used  for  manu- 
facturing purposes.  The  anthraqite  coal-field, 
which  lies  to  the  east  of  tl^e  Blue  Eidge,  is 
also  of  great  extent,  and  is  wrought  to  some 
extent.  Iron-ore  is  in  abundance,  aud  lime- 
stone occvtrs  m  all  parts  of  the  state. 

The  most  important  manufactures  of  Potm- 
sylvania  are  those  of  iron.  So  far  back  even  as 
181:0  there  were  213  furnaces,  whicli  produced 
98,395  tons  of  cast-iron,  and  109  forges,  &c., 
which  produced  87,244  tons  of  bar-iroq,  There 
were  235  ^voolleu  manufactories,  337  fulling- 
raills,  aud  106  cotton  manufaotorios.  The 
quantity  of  bituminous  coal  obtained  was 
11,020,051  bushels,  Steam-enginca  are  manu- 
factured to  a  large  amount,  cliiefly  at  I'itts., 
burg ;  and  there  are  numerous  othev  manu- 
factu;-es.  The  most  important  canal  in 
Pennsylvania  extends  from  Philadelphia,  in- 
cluduig  a  railroad  of  37  niiles,  over  the 
AUeghany  Mountains,  to  Pittsburg, -100  miles, 
Thei'e  ave  several  othcv  large  canals  and 
numerous  small  ones.    The  raikoads  are  stiU 
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more  numerous;  from  Columbia  to  Phila- 
delpliia,  81  miles;  Philadelpliia  to  Reading, 
95  miles;  Tamaqua  to  WiUiamsport,  106 
miles ;  and  many  others.  Pennsylvania  is,  in 
short,  one  of  the  most  enterprising  of  the 
states;  and  Pittsburg  (the  lai-gest  town  next 
to  Philadelphia),  is  a  great  centre  of  manu- 
factures. As  to  the  monetary  credit  of  the 
State,  in  respect  to  loans  and  bonds,  we  have 
nothing  to  do  with  it  here. 

PEPPER.  This  powerful  condunent  is 
obtained  from  an  Asiatic  plant  called  Piper 
Nigrum.  The  best  comes  from  Malabar  ;  the 
worst  from  Java  and  Sumatra.  The  plant  is 
allowed  to  grow,  trained  to  the  stems  of  other 
trees,  for  four  years  before  the  fruit  can  be 
collected.  The  fruit  or  berries  are  gathered 
when  yet  green,  before  they  are  perfectly  npe, 
and  are  quickly  dried  on  mats,  by  which  they 
turn  black ;  and  this  constitutes  Uack  pepper. 

Wliite  pepper  is  the  same  fruit  freed  from 
the  outer  rmd ;  for  this  purpose  the  ripe 
ben-ies  are  steeped  ha  water,  which  allows  the 
rmd  to  be  easily  removed. 

Black  pepper  contains  a  great  variety  of 
proximate  chemical  principles;  such  as  an 
acid  resin,  a  volatile  oil,  extractive  matter, 
gum,  malic  and  tartaric  acids,  piperm,  bas- 


the  dial-plate,  with  its  two  hands  by  which  the 
distance  is  registered.    The  wheel  is  SJ  feet, 
or  i  pole,  in  circumference;  and  upon  one 
end  of  its  axis  is  a  small  pinion,  which  works 
into  a  similar  pinion  at  the  end  of  a  rod  pass- 
ing up  the  stock  or  carriage  to  the  works 
beneath  the  dial-plate.    Motion  is  commu- 
nicated by  means  of  this  rod  to  a  worm  or 
micrometer-screw,  which  turns  once  round  for 
each  revolution  of  the  caniage-wheel  of  the 
perambulator.  This  worm  works  into  a  wheel 
of  80  teeth,  which  is  moved  forward  one 
tooth  for  every  i  pole,  and  carries  a  hand  or 
index,  which  makes  one  revolution  for  40  poles 
or  one  furlong.    On  the  axis  of  this  wheel  is 
a  pinion  of  8  teeth,  which  moves  a  wheel  of 
160  teeth.    This  last  wheel  carries  another 
hand,  which  makes  one  revolution  for  80  of 
the  former,  that  is  for  ten  miles.    The  move- 
ments of  the  two  index-hands  thus  shew  the 
miles  and  furlongs  passed  over. 

There  are  other  iustniments  for  the  same 
or  similar  purposes,  bearing  different  names, 
as  Waywiser  and  Odometer ;  but  the  con- 
struction of  all  of  them  is  very  similar.  Way- 
wiser  is  the  name  generally  given  to  that 
form  of  the  instrument  which  is  applied  to  a 
carriage,  in  which,  by  a  sUght  adaptation  to  one 
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measuring  distances  on  roads.   It  ^^^^f     ^  J  The  reader  wiU  find  a  few 
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the  wheel  reduced  into  miles,  furlongs,  poles,  I'a^""^ '  '  ^^.i.^t  and  celebrated 

and  yards.  The  carriage  or  stock,  which  is  I  lEKbiA. 
divided  in  order  to  receive  the  wheel,  is  made 
of  wood,  and  is  about  three  feet  long.  At  one 
end  is  a  handle  for  the  person  who  uses  it, 
and  the  other  is  furnished  with  sockets  in 
which  the  axle  of  the  wheels  turns.  Upon 


country  is  neither  in  industrj'  nor  commerce 
so  important  as  nature  has  fitted  it  to  be.  The 
slothful  despotism  of  an  Asiatic  country  is  a 
gad  bar  to  ad  vancement.  Agriculture  is,  how- 
ever, ^vell  understood  and  carefully  attendo-d 


1325  PEESU. 

employed,  and  especially  the  subterraneous 
aqueducts.  Kice,  wheat,  and  barley  ai-e  the 
most  usual  crops;  but  there  are  also  miUet, 
maize,  tel,  or  sesamura,  dal,  a  species  of  vetch, 
and  several  kinds  of  beans  and  peas.  Cotton, 
indigo,  sugar,  tobacco,  and  madder,  ai-e  raised 
in  many  places,  but  especially  in  Mazanderan. 
Fruit  trees  and  garden  vegetables  are  culti- 
vated in  great  plenty. 

Iron  is  abundant  in  many  places,  but  it  is 
not  much  worked.  Lead,  copper,  antimony, 
rock-salt,  and  bitumen,  ai-e  among  the  mineral 
products  of  the  country. 

Among  the  commercial  towns  of  Persia, 
Tabriz  has  fallen  from  its  once  flourishing 
condition.  Kermanshah  carries  on  a  consi- 
derable commerce.  Dorak  is  celebrated  for 
its  manufacture  of  Arabian  cloaks.  At  Shuster 
there  is  a  considerable  manufacture  of  woollen 
stuffs.  Shiraz  carries  on  a  considerable  trade 
with  Yezd,  Ispahan,  and  Bushire ;  and  has 
manufactm-es  of  cotton,  glass,  iron,  gunpowder, 
swords,  and  wine.  It  is  also  distinguished 
for  the  otto  of  roses  procured  from_  the  rose- 
gardens  in  the  neighbourhood.  Lar  in  Laris- 
tan,  is  celebrated  for  the  manufacture  of 
swords,  muskets,  and  cotton  cloth.  The  bazai- 
is  the  noblest  structure  of  that  kind  in  Persia. 
At  Kei-man  trade  and  manufactures  are  con- 
siderable. The  bazar,  which  is  extensive  and 
well  built,  is  abundantly  supphed  with  articles 
of  every  description;  and  there  are  nine  large 
caravanserais  within  the  walls,  and  a  number 
of  inferior  ones  both  within  and  without. 
Herat  and  Mushed  are  among  the  most  com- 
mercial towns  of  Persia.  Near  Nisliapoor  are 
the  famous  turquoise  mines.  Yezd  is  re- 
markable as  a  commercial  and  manufacturing 
town.  Its  commercial  importance  arises  from 
the  caravan  routes,  which  here  cross  one 
another,  and  thus  connect  it  with  all  parts  of 
Asia. 

The  manufactures  of  Persia,  though  not 
adequate  to  so  large  an  Empire,  are  stiE 
numerous  and  of  various  lands.  In  the  manu- 
facture of  some  articles  the  Persians  are  still 
distinguished,  as  in  several  kinds  of  silk  stuifs, 
especially  brocades,  and  sword-blades,  leather, 
carpets,  felt  of  camel-hair,  and  jewellery.  No 
machineiy  being  used  in  the  Persian  manu- 
factures, the  cotton  and  silk  goods  introduced 
by  the  British  have  obtained  a  ready  sale 
owing  to  their  cheapness. 

The  internal  commerce  of  Persia  is  very 
considerable,  though  managed  in  a  slow  and 
clumsy  manner.  The  different  regions  which 
compose  this  extensive  empire  differ  consider- 
ably in  their  natural  productions,  and  the 
transport  alone  of  commodities  gives  occu- 
pation to  a  great  number  of  merchants  and 
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other  people.  To  this  must  be  added  the 
produce  of  the  manufactxu-es,  and  the  numer- 
ous articles  which  are  brought  into  Persia 
from  the  neighboiuing  countries,  especially 
from  India,  and  are  distributed  all  over  the 
country.  This  commerce  is  entirely  carried 
on  by  caravans ;  which  usually  comprise  a 
veiy  large  number  of  persons  and  animals  of 
burden,  and  have  regular  defined  routes  across 
the  empire  in  various  directions. 

So  completely  is  Persia  shut  out  from  direct 
intercourse  with  European  countiies,  that  the 
export  of  British  commodities  to  that  country 
is  extremely  trifling;  it  is  only  thi-ough  in- 
direct channels  that  commercial  intercourse 
is  maintained  between  the  two  countries. 

PEESPECTIVE  is  the  name  given  to  the 
branch  of  art  in  which  the  rules  for  correct 
drawing  are  laid  down.  It  is  usually  divided 
into  Linear  Perspective,  in  which  form  and 
outline  alone  are  considered ;  and  Aerial  Per- 
spective, in  which  the  effects  of  the  atmosphere, 
&c.,  on  distinctness  are  considered.  But  what 
is  commonly  meant  by  the  word  is  that  which 
appertains  to  linear  perspective.  The  rules 
of  perspective  exhibit  a  curious  combination 
of  principles  derived  from  the  science  of 
optics,  with  others  depending  on  pictorial  or 
artistic  principles. 

PEETHSHIRE.  In  this  Scottish  county 
the  -plantations  have  been  much  extended  of 
late  years,  and  many  districts  have  been  co- 
vered with  them.  Oak,  ash,  birch,  beech,  elm, 
hme,  alder,  plane,  and  larch  trees,  are  planted, 
though  not  so  extensively  as  the  fir  tribe.  The 
most°valuable  tract  is  the  Carse  of  GovTie,  the 
district  watered  by  the  Isla  and  its  tributaries 
the  Ericht  and  the  Airdle,  and  comprehending 
a  portion  both  of  Forfarshire  and  Perthshire. 
The  Corse  of  Gowrie,  Strathearn,  and  the 
valleys  of  the  Teith  and  the  Forth,  yield  good 
crops  of  wheat ;  but  in  the  midland  districts 
oats  and  barley  are  the  principal  grain  crops. 
Turnip  cultivation  is  carried  on  to  a  con- 
siderable extent.  The  chief  article  of  agricul- 
tural produce  is,  however,  the  potato,  of  which 
great  quantities  are  yearly  shipped  for  London. 

The  cotton  and  linen  manufactures  are  very 
extensively  carried  on  in  this  county :  Stanley 
is  the  principal  seat  of  the  one,  Dundee  of 
the  other,  "Woollens  and  silks  are  also  woven, 
the  latter  at  Perth.  It  was  the  cheapness  of 
labour  which  led  to  the  establishment  of  the 
cotton  manufacture  in  this  part  of  Scotland; 
for  it  is  not  so  well  suited  as  the  Glasgow 
district,  in  respect  either  to  the  supply  of  coal 
or  to  convenience  of  shipment,  to  a  manufac- 
ture on  the  factory  system. 

PERU.  In  this  once  celebrated  e-nd  still 
interesting  country  the  forests  supply,  besides 
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timber,  vanilla,  sarsaparilla,  copaiva,  oaout- 
ohouc,  dye-woods,  raedicinal  Lai-k,  resins  and 
g\inis,  indigo,  and  a  number  of  otber  useful 
products.  The  cultivated  lands  yield,  accord- 
ing to  tbeir  latitude  and  elevation,  olives, 
sugai-,  bananas,  yams,  mandioc,  grain,  and 
mauy  other  useful  plants. 

The  Peruvian  Indians  consume  a  very  small 
quantity  of  European  manufactured  articles. 
Only  the  Creoles  dress  in  European  stuffs. 
There  are  some  manufactui'es  of  cordovan 
leather,  and  some  tanneries  and  soap-bouses. 
The  iron  utensils,  such  as  hatchets,  scissors, 
&c.,  made  in  Caxamarca,  are  highly  valued. 
In  the  lai'ge  towns  many  persons  are  occupied 
with  maliing  vessels,  utensils,  and  ornaments 
of  gold  aud  silver.  The  country  is  too  moun- 
tainous to  admit  the  maldng  of  carriage-roads 
in  the  interior.  Mules  and  llamas  are  gene- 
rally used  by  travellers  and  for  the  transport 
of  merchandise.  Six  great  roads  traverse  the 
country  from  west  to  east ;  and  the  goods  im- 
ported from  foreign  countries  are  sent  by 
these  roads  into  the  interior  of  Peru.  The 
goods  exported  are  chiefly  gold,  sugar,  ^nd 
saltpetre.  The  principal  hai-bours  from  which 
the  exports  are  made,  are— Payta,  Lambay- 
eque,  CaUao,  Pisco,  Islay,  Arica,  and  Yquique. 
Peru  is  beginning  to  share  the  advantage  of 
steam  navigation  on  the  Pacific. 

The  British  produce  and  manufacturea  ex 
ported  to  Peru  in  1849  amounted  in  value  to 
878,251Z.    The  imports  fi-om  Peru  mto  Great 
Britain  amoupted  in  the  same  year  to  (official 
value)  1,037,903;. 

PERUVIAN  BARIC.  [Cinchona.] 
PESTH.    This,  the  greatest  city  in  Hun- 
gary, has  considerable  industrial  and  com- 
mercial activity,    The  manufactures  are  silli, 
cotton,  leather,  jewellery,  and  musical  mstru- 
ments ;  that  of  tobacco  is  a  government  mono- 
poly.   Pesth  has,  next  to  Vienna,  the  greatest 
trade  of  any  city  on  the  Danube.    It  has  four 
fairs,  each  of  which  lasts  a  fortnight.  The 
principal  articles  sold  are  manufactures,  co- 
lonial produce,  cattie,  wine,  wool,  tobacco,  and 
raw  hides,  honey,  wax,  &o.    The  disasters  of 
this  interesting  city  dudng  the  lamentable 
Tivar  of  1818- -9  foim  no  part  of  our  present 
subject.    The  relations  between  Pesth  and  its 
sister  town  ai'e  noticed  elsewhere.  [Buda.] 

PETERSBURGH,ST.  This  celebrated  city 
is  not  only  the  capital  but  the  greatest  manufac- 
turing city  of  the  Russian  empire.  Tliere  are 
above  two  hundred  manufactories  of  different 
descriptions,  some  cai-ried  on  by  private  indi- 
viduals, of  sillc,  cotton,  woollen,  leather,  glass, 
gold  and  silver  articles,  watches,  surgical  in- 
struments, paper,  snuff  and  tobacco,  sngar, 
&c    There  are  others  which  the  govemmen* 


has  considered  it  advisable  to  caiTy  on  upon  its 
own  account ;  such  are  tiie  great  manufactory 
of  tapestry,  a  large  manufactory  of  aqua  fojtis, 
an  assay-otftce  and  a  inint,  R  plate-glass  ipwu- 
faotory,  a  porcelain  manufactory,  R  great  manu- 
factory of  cotton  and  hmxx,  ar^d  ft  cannon- 
foundry  and  powder-mills. 

The  commerce  of  St.  Poteraburgh  is  very 
considerable.  Cronstadt  is  thehai'bour.  The 
exports  are  hemp,  flax,  tallow,  leather,  iron, 
tobacco,  cauvas,  coarse  hnen,  bees'-wax,  lin- 
seed, hnseed-oil,  tar,  potash,  &;o.  The  imports 
are  colonial  produce  of  all  luuds,  mannfactm-es 
of  silk,  cotton,  hardware,  French  wines,  jewel- 
lery, and  all  articles  of  luxury  and  fashion. 
The  trade  with  England  is  greater  than  with 
any  other  countiy.  A  few  industrial  statistics 
will  be  found  under  Russia. 

PETRO'LEUM  is  a  viscid  vai-iety  of  bitu- 
men, found  in  many  pai-ts  of  Europe  and 
America,  but  chiefly  in  Asia,  flown  g  from  beds 
associated  with  coal  sti^ata.    It  has  a  dark 
reddish-brown  colour ;  it  is  ahghtly  translu- 
cent, and/ts  odom-  is  bitmniuous.  When 
peti^oleum  is  heated  to  nearly  450°,  di-ops  of 
an  oUy  fluid  come  over,  though  very  slowlj ; 
this  oily  body  has  a  brown  colour,  and  is  veiy 
hquid.    Petrolene  is  tiie  name  given  by  Bous- 
singault  to  this  oil ;  it  has  a  pale  yellow  colour, 
shght  taste,  and  a  bituminous  smeU.  4»phal- 
tone  is  the  sohd  portion  of  petroleum.  Its 
colour  is  black,  and  it  has  a  great  deal  of 
lustre.   It  breaks  witii  a  conohoidal  fracture, 
and  is  heavier  tiian  water.    There  is  an  inti- 
mate chemical  relation  between  petroleum  and 
several  other  inflammable  substances.  [Aa- 
PHALTE  ;  Bitumen  ;  Naphtha.] 

PETUNTZE  is  the  Chinese  name  for  a 
white  eai-th  used  with  kaolm  in  the  manufac- 
ture of  porcelain.  Kaohn  is  said  to  be  de- 
rived fi-om  the  decomposition  of  the  felspar  of 
granitic  rocks.  Petuntze  is  tiie  same  mineral 
which  has  not  sufi"ered  decomposition,  and  on 
account  of  its  fusibility  is  employed  m  glazmg 
the  porcelam.  The  Enghsh  mauufactm-ers  of 
porcelain  have  sought  for  and  found  certain 
varieties  of  stone  and  clay  which  greatiy  re- 
semble petuntze  and  kaolin. 

PEWTER  is  a  compound  metal,  extensively 
employed,  especially  in  tiie  manufacture  of 
those  drinking  vessels  called  pewter  pots,  i  Ho 
finest  pewter  is  said  to  consist  of  ISpai'ls  ot 
tin,  1  part  of  antimony,  and  a  very  litile 
copper;  whUe  common  pewter  consists  ol 
about  80  parts  of  tin  and  QO  of  lead.  Pewt^v 
was  fonneriy  much  more  employed  tliat  at 
present,  especially  in  the  manufactm-e  of  plates 

and  dishes.  .  ,    ,  „ 
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rich  both  in  profluce  and  in  commerce.  The 
staple  articles  for  the  Eurapean  market  are 
feugai-,  indigo-,  rum,  and  tobacco ;  and  for  the 
Chinese  market,  sapftn-wood,  rice,  edible  birds' 
nests,  and  trepang.  A  small  qiiahtity  of  coffee, 
ebony,  sulphiU-,  cotton,  pearls,  mother-of  pearl 
shells,  tortoise  sliellsj  and  cordage,  oi-e  also 
exported.  Cordage  is  made  from  the  fibres  of 
a  species  of  banana.  The  principal  fbod  of 
the  inhabitants  consists  of  rice  ahd  fish.  The.y 
also  cultivate  millet,  and  several  kinds  of  beans 
and  other  pulse.  The  fruit-trees  mclude  the 
cocoa-nut,  bread-fruit,  mango,  orange,  figj 
ai^eca-nut,  and  plantain.  Gold,  iron,  and  cop- 
per, fti-e  said  to  exist  in  Luzon  and  Magm- 
danao,  but  at  present  none  of  these  metals  are 
-srorked.  Salt  and  brimstone  axe  prociured  in 
several  places. 

The  Malays  use  veiy  few  manufactured 
goods  exported  froin  other  countries,  atid  they 
have  applied  themselves  to  some  branches  of 
manufacture  with  success,  inbluding  earthen- 
ware, cotton  stuffs,  straw  and  chip  hatSj  mats, 
and  especially  cigars  and  chei-oots. 

The  commerce  of  the  Philippines  was  for- 
merly hmited  to  the  mother  country  and  the 
Spanish  colonies  in  America.    The  most  ito- 
portant  and  lucrative  branch  was  the  Com' 
merce  with  Mexico,  which  was  conducted  by 
means  Of  galleons  that  sailed  once  a  year 
between  Acapulco,  in  Mexico,  and  Manila,  in 
the  Philippines.  They  Chiefly  carried  to  Ame- 
rica silk  manufactm-es,  and  other  goods,  ob- 
tained from  the  Chinese,  and  brought  in  retiu-n 
the  produce  of  the  Mexican  silver-mines.  But 
since  the  Spanish  colonies  in  America  have  ob- 
tained their  independence,  the  port  of  Manila 
has  been  thrown   open  to  all  commercial 
nations,  and  the  increase  of  the  exports  has 
been  very  rapid.    Manila  now  cai-ries  on  com- 
merce with  a  great  number  of  nations.  The 
value  of  British  merchandise  exported  to  the 
Philippines  averages  aboht  100,000;.  iannually. 

PHLOGISTON.    Before  the  agency  of 
oxygen  in  leading  to  the  phenomena  of  com- 
bustion and  flame  was  discovered,  the  name  of 
phhgiMon  was  given  to  an  hypothetical  sub- 
stance, by  supposing  the  existence  of  which 
Htalil  explained  the  nature  of  combustion. 
He  imagined  that  by  combination  with  phlo- 
giston a  body  was  rendered  combustible,  and 
that  Its  disengagement  occasioned  combustion, 
and  after  its  evolution  there  remained  either 
an  Acid  or  an  earth  :  thus  sulphur  was  by  this 
theoiy  supposed  to  be  composed  of  phlogiston 
and  sulphuric  acid ;  and  lead,  of  the  calx  of 
lead  and  phlogiston,  &c.    The  doctrine  pro- 
posed by  Stahl  maintained  its  grourtd  for 
about  half  a  centuiy.    Soon  after  the  difi- 
(i<o-mfy  of  oxygen  gas  by  Dr.  Priestley,  the 


experiments  which  others  had  made  on  the 
dalcination  of  the  metals  were  repeated  with 
great  accuracy  by  Lavoisier ;  the  conseqUencd 
was,  that  the  phlogistic  theory  gave  way  to  the 
antiphlogistic  ;  for  the  combustion,  which  had 
beefa  attributed  to  the  extrication  of  phlogis- 
ton, was  known  in  all  conimon  cases  to  be 
derived  from  the  absorption  of  oxygen,  and 
this  explained  the  increase  of  weight  which 
bodies  acquired  by  combustion,  whereas  on 
the  phlogistic  theory  they  ought  to  have  suf- 
fered a  diminutioh  by  the  process. 

PHOENIX  OB  DATE  TEEE.   The  date 
tree  {Phrenix  dact^Ufevd)  is  one  of  the  most 
valuable  among  eastern  plants.    A  consi- 
derable part  bf  the  inhabitants  of  Egypt, 
Ai-abia,  and  Persia  subsist  almost  entirely  on 
its  ft-uit>    They  make  a  conserve  of  it  with 
sugar,  and  eveii  grind  the  hard  stones  in  their 
hand-mills  for  their  camels.    In  Barbary  they 
form  handsome  betids  foi'  patei-noSters  of 
these  stones.    Prom  the  leaves  they  make 
couches,  baskets,  bags,  mats,  brushes,  and 
fly-traps  i  the  tiUnk  is  split  and  used  in  small 
buildings,  also  for  fences  to  gardens,  and  thfe 
stalks  of  the  leaves  for  mailing  cages  for  their 
poultry.    The  threads  of  the  web-like  integu- 
ment at  the  bases  of  the  leaves  are  twisted 
into  ropes,  which  are  employed  in  rigging 
small  vessels.  The  sap  is  obtained  by  cutting 
off  the  head  bf  the  palm  and  scooping  out  a 
hoUow  in  the  top  of  the  stem,  where,  in  as- 
cending, it  lodges  itself.   Three  or  four  quarts 
of  sap  may  be  obtained  daily  from  a  single 
palm,  for  ten  days  or  a  fortnight,  after  which 
the  quantity  lessens,  until  at  the  end  of  six 
weeks  oi  two  months,  the  stem  is  exhausted, 
becomes  dry,  and  is  used  for  firewood.  This 
Uqdor  is  sweetish  when  first  collected,  and  may 
be  di-unk  as  a  mild  beverage,  but  fermentation 
soon  takes  place,  and  a  spirit  is  produced, 
which  is  distilled,  and  fonns  one  of  the  kinds 
of  ai-Tack.    Shch  being  the  importance  and 
various  uses  of  the  date-tree,  it  is  not  su^- 
pi-ising  that  in  an  arid  And  barren  Couiltry  it 
should  form  sopromineht  a  subject  of  allusion 
and  description  in  the  works  of  Arab  authors, 
and  that  it  shotild  be  said  to  have  300  hames 
in  their  language.    Many  of  these  are,  how- 
ever, applied  to  difierent  parts  of  the  plant,  as 
well  as  to  plants  of  difierent  ages. 

Another  kind,  called  the  Phcenix  syhu'sirh, 
is  a  species  common  in  the  arid  parts  of  Indin. 
It  yields,  by  incision,  tai-ri,  or  palm  wine,  com- 
mohly  called  toddy.  Mats  and  baskets  are 
made  of  the  leaves.  Sugar  is  made  from  this 
species. 

PHOSPHOEUS.    This  elementaA-y  body 
was  discorered  in  lfi(iO,  by  Brandt,  an  al- 
1  chiymist  of  Hamburg.  It  is  contained  in  many 
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timber,  vanilla,  sarsaparilla,  copaiva,  oaout- 
oliouc,  dye-woods,  niedicinal  bark,  resins  and 
Q\ims,  indigo,  and  a  number  of  other  useful 
products.  The  cultivated  lands  yield,  accord- 
ing to  tlieir  latitude  and  elevation,^  olives, 
sugai',  bananas,  yams,  mandioc,  grain,  and 
mapy  other  useful  plants. 

The  Peruvian  Indians  consume  a  very  small 
quantity  of  European  manufactured  articles. 
Only  the  Creoles  dress  in  European  stuffs. 
There  ai'e  some  manufactures  of  cordovan 
leather,  and  some  tanneries  and  soap-houses. 
The  iron  utensils,  such  as  hatchets,  scissors, 
&c.,  made  in  Caxamarca,  are  highly  valued 
In  the  lai'ge  towns  many  persons  are  occupied 
with  maliing  vessels,  utensilg,  and  ornaments 
of  gold  and  silver.    The  country  is  too  moun- 
tainous to  admit  the  maldng  of  carriage-roads 
in  the  interior.    Mules  and  llamas  are  gene- 
rally used  by  travellers  and  for  the  ti-ansport 
of  merchandisp.    Six  great  roads  traverse  the 
country  from  west  to  east ;  and  the  goods  im- 
ported from  foreign  countries  are  sent  by 
these  roads  into  the  interior  of  Peru.  The 
goods  exported  are  chiefly  gold,  sugar,  ^nd 
saltpetre.    The  principal  hai-bours  from  Avhich 
the  exports  are  made,  are— Payta,  Lambay- 
eque,  CJallao,  Pisco,  Islay,  Arica,  and  Yquique. 
Peru  is  begmning  to  share  the  adva-ntage  of 
steam  na,vigation  on  the  Pacific. 

The  British  produce  and  manufactiu'ea  ex 
ported  to  Peru  in  1840  amounted  in  value  to 
878,251^.    The  imports  fi.-om  Peru  mto  Great 
Britain  amounted  in  the  same  year  to  (official 
value)  1,037,903;. 

PERUVIAN  BAR!?.  [Cinchona.] 
PESTH.    This,  the  greatest  city  in  Hun- 
gary, has  considerable  industrial  and  com 
mercial'  activity,   The  manufactiu-es  are  silk, 
cotton,  leather,  jewellery,  and  musical  instru- 
ments ;  that  of  tobacco  is  a  government  mono- 
poly.'  Pesth  has,  next  to  Vienna,  the  greatest 
trade  of  any  city  on  the  Danube.    It  has  four 
fairs,  each  of  which  lasts  a  fortnight.  The 
principal  articles  sold  are  manufactures,  co- 
lonial produce,  cattle,  wine,  wool,  tobacco,  and 
raw  hides,  honey,  wax,  &o.    The  disasters  of 
tills  interesting  city  during  the  lamentable 
war  of  1848- -9  iona  no  part  of  our  present 
subject.    The  relations  between  Pesth  and  its 
sister  town  ai-e  noticed  elsewhere.  [Buda.] 

PETERSBURGH,ST.  This  celebrated  city 
la  not  only  the  capital  but  the  greatest  manufao 
tunng  city  of  the  Russian  empire.  There  are 
above  two  hundred  nianufactories  of  different 
descriptions,  some  carried  on  by  private  indi- 
viduals, of  silk,  cotton,  woollen,  leather,  glass, 
gold  and  silver  articles,  watches,  surgical  in- 
struments, paper,  snuff  and  tobacco,  sugar, 


There  ai-c  others  which  the  govemmen* 


has  considered  it  advisable  to  caxTy  on  upon  its 
own  account )  such  are  the  great  manufactory 
of  tapestry,  a  large  manufactory  of  aqua  forlis, 
an  assay-ottice  and  a  mint,  ft  plate-glass  rpapu- 
faotory,  a  porcelain  manufactory,  ft  great  mauu- 
factory  of  cotton  and  linen,  and  a  ciiunon- 
fotmdry  and  powdei<-roills. 

The  commerce  of  St.  Peteraburgh  is  very 
considerable.  Cronstadt  is  the  harbour-  The 
exports  are  hemp,  flax,  tallow,  leather,  iron, 
tobacco,  canvas,  coarse  linen,  bees'-wax,  Un- 
seed, hnseed-oil,  tar,  potash,  &:o,  The  imports 
ai-e  colonial  produce  of  all  Idnds,  mauufactm-es 
of  silk,  cotton,  hardwai-e,  Erench  wines,  jewel- 
lery, and  aU  articles  of  luxuiT  and  fasluon. 
The  trade  with  England  is  greater  than  with 
any  other  countiy.  A  few  industrial  statistics 
wiU  be  found  under  Exjbsia. 

PETRO'LEUM  is  a  viscid  vai'iety  of  bitu- 
men, found  in  many  pai'ts  of  Europe  and 
America,  but  chiefly  in  Asia,  flowg  from  beds 
associated  with  coal  strata.    It  has  a  dark 
reddish-brown  colour ;  it  is  slightly  translu- 
cent, and^its  odour  ia  bituminous.  When 
petroleum  is  heated  to  nearly  450°,  di-ops  of 
an  oily  fluid  come  over,  though  very  slowly ; 
this  oily  body  has  a  brown  colour,  and  is  \ery 
Uquid.    Petrolcne  is  the  name  given  by  Bous- 
singault  to  this  oil ;  it  has  a  pale  yellow  colom-, 
slight  taste,  and  a  bituminous  smell.  MpUl- 
tene  is  the  sohd  portion  of  petroleum.  Its 
ooloui-  is  black,  and  it  has  a  great  deal  ot 
lustre.    It  breaks  with  a  conohoidal  fvftctwe, 
and  is  heavier  tlian  water.    There  is  m  inti- 
mate chemical  relation  between  peti-oleum  and 
several  other  inflammable  substances.  [Aa- 
PHAiTE  ;  Bitumen  ;  Naphtha.] 

PETUNTZE  is  the  Chinese  name  for  a 
white  earth  used  ^-ith  kaolm  in  the  manufac- 
ture of  porcelain.  Kaohn  is  said  to  be  de- 
rived fi-om  the  decomposition  of  the  felspar  of 
granitic  rocks.  Petimtze  is  tiie  same  mineral 
wliich  has  not  suffered  decomposition,  and  on 
account  of  its  fusibihtyis  employed  in  glazing 
the  porcelam.  The  EngUsh  mauufaotwei-s  ot 
porcelain  have  sought  for  and  found  certain 
vai-ieties  of  stone  and  clay  which  greaUy  re- 
semble petuntze  and  kaolin. 

PEWTER  is  a  compound  metal,  extensively 
employed,  especially  in  tiie  manufacture  of 
those  drinking  vessels  called  i->ewter  fats,  iho 
finest  pewter  is  said  to  consist  of  12  pai'ls  ot 
tin,  1  part  of  antimony,  and  a  very  liWle 
copper;  while  common  pewter  consists  oi 
about  80  parts  of  tin  and  20  of  lead.  Pevvt^r 
was  fomioriy  much  more  employed  thot  at 
present,  especially  in  the  manufactm-e  oi  plates 

and  dishes.  .  „^„„„ 

PHILIPPINES.  These  islands,  among 
the  most  important  in  the  Indian  seaa,  aro 
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rich  both  in  produce  and  in  commerce*  The 
staple  articles  for  the  European  market  are 
eugai-,  indigo-,  rum,  and  tobacco ;  and  for  the 
Chinese  market,  sapftn-wood,  rice,  edible  birds' 
nests,  and  trepang.  A  small  qUafatity  of  coffee, 
ebonyi  sulphiir,  cotton,  pearls,  mother-of  pearl 
shells,  tortoise  shellsj  and  cordage,  are  also 
exported.  Cordage  is  made  from  the  fibres  of 
a  species  of  banana.  The  principal  food  of 
the  inhabitants  consists  of  rice  ahd  fish.  They 
also  cultivate  millet,  and  several  kinds  of  beans 
and  other  pulse.  The  fi-uit-trees  include  the 
cocoa-nut,  bread-fruit,  mangO)  ora,nge,  fig* 
ai^eca-nut,  and  plantain.  Gold,  iron,  and  cop- 
per, ai-e  said  to  exist  in  Luzon  and  Magin- 
danaD,bUt  at  present  none  of  these  metals  are 
worked.  Salt  and  brimstone  are  procured  in 
several  places. 

The  Malays  use  veiy  few  manufactured 
goods  exported  froin  other  countiies,  ahd  they 
have  applied  themselves  to  some  branches  of 
manufactm-e  with  success,  inbluding  earthen- 
ware, cotton  stufis,  straw  and  chip  hatSj  mats, 
and  especially  cigai-s  and  cheroots. 

The  commerce  of  the  Philippines  Was  for- 
meriy  limited  to  the  mother  country  and  the 
Spanish  colonies  in  America.    The  most  itn- 
portant  and  lucrative  branch  was  the  Com- 
merce with  Mexico,  which  was  conducted  by 
means  Of  galleons  that  sailed  once  a  year 
between  Acapulco,  in  Mexico,  and  Manila,  iii 
the  Philippines.  They  chiefty  carried  to  Ame- 
rica sUk  manufactm-es,  and  other  goods,  ob- 
tained from  the  Chinese,  and  brought  in  return 
the  produce  of  the  MeJiican  silver-mines.  But 
since  the  Spanish  colonies  in  America  have  ob- 
tained then-  independence,  the  port  of  Manila 
has  been  thrown   open  to  all  commercial 
nations,  and  the  increase  of  the  exports  has 
been  very  rapid.    Manila  now  coiTies  on  com- 
merce with  a  great  number  of  nations.  The 
value  of  British  merchandise  exported  to  the 
Philippines  averages  aboht  100,000/.  iannuaUy. 

PHLOGISTON.    Before  the  agency  of 
oxygen  in  leading  to  the  phenomena  of  com- 
bustion and  flame  was  discovered,  the  name  of 
phhgiHon  was  given  to  an  hypothetical  sub- 
stance, by  supposing  the  existence  of  which 
Htabl  explained  the  nature  of  combustion. 
He  imagined  that  by  combination  with  phlo- 
giston a  body  was  rendered  combustible,  and 
that  its  disengagement  occasioned  combustion^ 
and  after  its  evolution  there  remained  cither 
an  dcid  or  an  earlli :  thus  sulphur  was  by  this 
theory  supposed  to  be  composed  of  phlogiston 
and  sulphuric  acid ;  and  lead,  of  the  calx  of 
lead  and  phlogiston,  &c.   The  doctrine  pro- 
posed by  Stahl  maintained  its  ground  for 
about  half  a  ccntuiy.    Soon  after  the  dis- 
eoviSPy  of  oxygen  gas  by  Dr.  Priestley,  the 


experiments  which  others  had  iiiade  on  the 
Calcination  of  the  metals  were  repeated  with 
great  accitracy  by  Lavoisier ;  the  consequence 
was,  that  the  phlogistic  theory  gave  way  to  the 
antiphlogistic  ;  for  the  combustion,  which  had 
been  attributed  to  the  extrication  of  phlogis- 
ton, was  known  in  all  common  cases  to  be 
derived  from  the  absorption  of  oxygenj  and 
this  explained  the  increase  of  weight  which 
bodies  acquired  by  combustion,  whereas  on 
the  phlogistic  tbeorj'  they  ought  to  have  suf- 
fered a  diminutioh  by  the  process. 

PHOENIX  OR  DATE  TREE.    The  dat6 
tree  {Phrenix  dactyliferd)  is  one  of  the  most 
valuable  among  eastern  plantsi    A  consi- 
derable part  Of  the  inhabitants  of  Egypt, 
Arabia,  and  Persia  subsist  almost  entirely  on 
its  fruit;    They  make  a  conserve  of  it  with 
sugar,  and  even  grind  the  hard  stones  in  their 
hand-mills  for  their  camels.    Ih  Barbaiy  they 
form  handsome  beads  f6i'  patemoBters  of 
these  stones.    Prom  the  leaves  they  make 
couches,  baskets,  bags,  mats,  brushes,  and 
fly-traps ;  the  trunk  is  spUt  and  used  in  small 
buildings,  also  for  fences  to  gardens,  and  the 
stalks  of  the  leaves  for  malting  cagCs  for  their 
poultiy.    The  threads  of  the  •\veb4ike  integu- 
ment at  the  bases  of  the  leaves  are  twisted 
into  ropes,  which  are  employed  in  rigging 
small  vessels*  The  sap  is  obtained  by  cutting 
off  the  head  Of  the  palm  and  scooping  out  a 
hollow  ih  the  top  of  the  stem,  where,  in  as- 
cending, it  lodges  itself.   Three  or  four  quarts 
of  sap  may  be  obtained  daily  from  a  single 
palm,  for  ten  days  or  a  fortnight,  after  which 
the  quantity  lesseiis,  until  at  the  end  of  six 
weeks  o*  two  months,  the  stem  is  exhausted, 
becomes  dry,  and  is  Used  for  firewood.  This 
hqUor  is  sweetish  when  first  collected,  and  inay 
be  di-unk  tls  a  mild  beverage,  but  fermentation 
soon  talces  place,  and  a  spirit  is  produced, 
which  is  distilled,  and  fonns  one  of  the  kinds 
of  nrfack.    Shch  being  the  importance  and 
various  uses  of  the  date-tree,  it  is  not  sur- 
prising that  in  an  arid  rtnd  bairen  Couiltiy  it 
should  form  sopromineht  a  subject  of  allusion 
and  description  in  the  works  of  Arab  authors, 
and  that  it  should  be  said  to  have  000  hames 
in  their  language.    Many  of  these  ore,  how- 
ever, applied  to  different  parts  of  iW^  plant,  as 
well  as  to  plants  of  dilVercnt  ages-. 

Another  kind,  called  the  Phwni.v  syhesirh, 
is  a  species  common  in  the  arid  pai-ts  of  India. 
It  yields,  by  incision,  tarri,  or  palm  Avino,  com- 
mohly  called  toddy.  Mats  and  baskets  are 
made  of  tlie  leaves.  Sugar  is  made  from  this 
species* 

PHOSPHORUS.    Tills  elementary  body 
wn.s  discovered  in  IflOO,  by  Brandt,  an  al- 
;  chivmist  of  Hamburg.   It  is  contained  in  many 
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substances  of  animal  origin,  but  it  is  usually 
procured  from  bones.  Phosphorus  is  solid, 
translucent,  and  nearly  colourless,  but  some- 
times it  has  a  yellow  reddish  tint;  it  is  so  soft 
that  it  may  be  indented  by  the  nail,  and  it  is 
very  readily  cut.  When  heated  to  about  108° 
it  fuses,  and  at  550°  it  is  converted  into  vapour. 
It  has  a  peculiar  smell  when  exposed  to  the 
air,  but  this  is  probably  derived  from  the  action 
of  the  oxygen  of  the  air  upon  it.  Neither 
water  nor  alchohol  dissolves  phosphorus,  but 
it  is  dissolved  by  sether  and  by  oils.  It  emits 
hght  when  exposed  to  the  air  in  the  dark.  It 
is  extremely  inflammable,  and  has  been  known 
to  take  fire  spontaneously  in  the  atmosphere 
when  its  temperature  was  not  above  60°. 

Phosphorus  combines  with  a  great  many 
other  substances,  to  form  oxides,  acids,  phos- 
phurets,  salts,  &c. ;  several  of  which  are  useful 
in  the  arts  and  in  medicine. 

PHOTOGRAPHY.    Photographic  pictures 
are  facsimile  representations  of  objects,  pro- 
duced by  the  chemical  action  of  hght  on  a 
prepared  tablet,  upon  which  the  images  of  the 
objects  are  thrown  by  a  camera-obscura.  Such 
a  process  has  been  named  after  its  inventor 
the  JDagnerreotype ;  but  other  methods  have 
received  the  names  of  Calotype,  Talbotype, 
.  Ohrysotype,  &c.    The  process  generally  may 
be  termed  photography  (light-drawing),  or 
hehography  (sun-drawing).    The  invention 
was  first  formally  communicated  to  the  pubhc 
by  M.  Arago,  who  read  an  accoimt  of  the  Da- 
guerreotype process  before  the  Academy  of 
Sciences,  January  7,  1839.    From  that  mo- 
ment Daguerre  (who  was  afterwards  rewarded 
by  a  pension  by  the  government)  and  his  in- 
vention engrossed  general  attention.  The  dis- 
covery was  spoken  of  as  little  short  of  mira- 
culous ;  and  though  it  does  not  realise  aU  the 
sanguine  hopes  of  its  early  inventors,  the 
invention  is  unquestionably  highly  valuable, 
because  it  not  only  ensures  perfect  fidelity  of 
likeness  where  it  is  most  essential,  and  where 
it  is  hardly  attainable  by  the  most  practised 
and  patient  hand  and  eye,  but  also  gives  us 
the  minutest  details — those  which  ai-e  imper- 
ceptible to  the  naked  eye,  and  of  com-se  cannot 
possibly  be  represented  upon  paper,  yet  be- 
come visible  in  a  photographic  drawing  when 
it  is  examined  with  a  magnifying-glass. 

In  Daguen-e's  original  process,  the  photo- 
graphic drawings  were  jjroduced  upon  plates 
of  copper  coated  over  with  silver.  After  being 
washed  with  a  solution  of  nitric  acid,  the  plate 
was  put  into  a  well-closed  box,  where  it  was 
exposed  to  the  action  of  iodine,  a  small  quan- 
tity of  the  latter  being  placed  at  the  bottom  of 
the  box  -with  a  tliin  gauze  between  it  and  tlie 
plate.    A  layer  of  ioduret  of  silver  was  thus 


■'ormed  on  the  surface  of  the  plate,  and  mani- 
fested itself  by  the  yellow  hue  produced  on 
the  silver,  which  shows  that  the  process  of 
giving  the  plate  the  sensitive  coating  on  which 
the  action  of  light  delineates  objects  is  com- 
pleted. Thus  prepared,  the  plate  was  next 
placed  within  a  camera-obscura  of  particulai* 
construction ;  and  the  delineation  of  the  object 
was  then  effected  in  a  very  short  space  of 
time,  but  had  to  be  afterwards  brought  out 
and  rendered  distinct  by  another  operation, 
namely,  submitting  the  plate  to  the  action  of 
vapour  of  mercury.  Even  then  the  process 
was  not  completed,  for  the  plate  had  to  be 
plunged  into  a  solution  of  hyposulphate  of 
soda,  and  afterwards  washed  in  distilled  water, 
which  being  done,  the  impression  was  fixed, 
and  the  plate  could  be  exposed  to  Jight  with 
perfect  safety. 

Mr.  Fox  Talbot,  and  other  experimenters, 
were  engaged  upon  somewhat  similar  re- 
searches about  the  same  time  as  M.  Daguerre ; 
and  within  the  last  twelve  years  numerous  un- 
provements  have  been  introduced  by  Herschel, 
Talbot,  Hunt,  Claudet,  Beard,  Kilbum,  and 
others. 

By  the  experiments  of  these  individuals 
much  has  been  done  to  render  Daguerreotj-pe 
portraits  more  pleasing,  by  improved  manage- 
ment of  the  hght,  and  by  placing  behind  the 
sitters  painted  screens,  to  reheve  the  head, 
and  to  form  artificial  backgrounds.    One  of 
the  greatest  difficulties  in  the  original  process 
arose  from  the  cii-cumstance,  that,  as  the  image 
produced  in  the  camera-obscm-a  was  totally 
invisible  until  brought  out  by  a  subsequent 
exposure  to  the  vapour  of  mercury,  it  was  im- 
possible to  teU  precisely  at  what  moment  the 
action  of  the  light  should  be  stopped,  to  avoid, 
on  the  one  hand,  an  image  imperfectly  de- 
veloped, and,  on  the  other,  the  misty  unde- 
fined appeai-ance  occasioned  by  the  tmavoid- 
able  motion  of  the  object  to  be  copied  (when- 
ever it  is  an  animate  object),  and  the  dis- 
coloured or  bm-nt  appearance  of  an  image 
which  has  been  exposed  too  long  to  the  che- 
mical action  of  hglit.    This  inconvenience  has 
been  remedied  by  many  ingenious  de\ices. 
One  important  class  of  improvements  has 
reference  to  the  means  of  fixing  and  securing 
from  injurj'  by  the  subsequent  action  of  light 
or  other  means,  the  Daguen-eotj-pe  imago. 
Considerable  progress  has  been  made  towards 
U-ansfen-ing  the  coloure  of  natural  objects  to 
the  Daguerreotypes ;  but  in  the  ordinarj'  co- 
loured DagueiTeotypes,  some  of  which  make 
a  tolerably  near  approach  to  the  effect  wlnoh 
might  be  expected  if  colom-s  could  be  fixed  in 
the  camera  obsciu-a,  the  tinting  is  produced  by 
the  application  of  finely  powdered  colom-s  to 
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the  surface  of  the  photographic  impression, 
which  is  pre\iously  coated  with  an  alcohohc 
solution  of  copal,  and  neai'ly  dried ;  so  that 
the  colouring,  which  is  so  delicately  perfonned 
as  not  to  impair  the  distinctness  of  the  im- 
pression, is  not  in  any  degree  the  result  of  the 
action  of  light. 

Most  of  the  numerous  patented  or  proposed 
-improvements  in  the  art  depend  chiefly  on  the 
mode  of  producing  the  pictures.  The  Chro- 
matype,  Chi7Sotype,  Calotype,  Cyanotype,  Am- 
phitype,  and  Ferrotype,  all  are  so  many  modes 
of  producmg  and  fixing  the  impressions. 
Some  of  the  improvements,  however,  relate  to 
the  mechanism  of  the  camera-ohsciu-a,in  which 
the  sensitive  surface  is  placed.  See  further  on 
this  point  under  Amphixype  ;  Calotype  ; 
Chbomatype. 

Ml-.  Brunei  has  lately  registered  an  appa- 
ratus called  a  Photographotrope,com^Tn.smg  an. 
the  necessaiy  materials  for  taking  and  fixing 
a  photographic  picture,  packed  up  so  as  to 
stand  upon  a  tripod  or  simple  support.  There 
is  at  the  top  of  the  apparatus  a  camera  for 
producing  the  focal  image  of  the  ohject ;  and 
there  are  the  proper  means  for  impressing  this 
image  upon  a  metal  plate.  Below  this  is  a 
spirit  lamp  in  a  tuhe,  and  a  recess  in  which 
the  plate  is  to  he  placed  to  be  acted  on  by 
heated  mercurial  vapoiu-.  Below  this  again, 
is  a  small  galvanic  battery,  which  expedites 
the  photographic  process. 

PHOTOMETER  is  the  name  given  to  in- 
struments constructed  for  the  purpose  of 
measuring  the  relative  illuminating  powers  of 
different  sources  of  light.    Photometers  have 
been  constructed  by  Professor  Leslie,  and  by 
Mr.  Ritchie,  late  professor  of  natural  philo- 
sophy in  London  University  College;  but  a 
mode  of  comparing  the  illuminating  powers  of 
two  lights  was  suggested  by  Count  Rumford, 
which  is  remarkable  for  the  facility  with  which 
it  may  be  appUed,  and  the  simplicity  of  the 
requisite  apparatus,  nothing  more  being  needed 
than  a  smooth  surface  of  small  extent  and  of 
a  fight  uniform  colour,  and  a  blackened  stick 
for  "throwing  a  shadow.    The  surface  is  illu- 
minated by  the  two  lights  experimented  upon, 
which  are  to  be  so  placed,  that  when  the  stick 
is  interposed  between  them  and  the  surface, 
the  two  shadows  may  be  nearly  in  contact, 
which  will  enable  the  eye  to  decide  whether 
they  are  of  equal  depth,  and  will  at  the  same 
time  ensure  the  intercepting  of  rays  equally 
inclined  to   the  surface.     So  long  as  the 
shadows  are  of  unequal  depth,  one  of  the 
lights  must  be  brought  nearer  to  or  retired 
farther  from  the  surface  till  an  equaUty  of 
depth  is  obtained,  and  then  the  squares  of  the 
perpendicular  distances  of  the  lights  from  the 


surface  give  the  ratio  of  their  intensities.  If 
an  equality  between  1,ho  inclinations  of  the 
intercepted  rays  to  the  surface  cannot  bo 
obtained,  then,  when  the  two  shadows  are  of 
the  same  depth,  the  intensities  of  the  fights 
will  be  directly  proportional  to  the  squares  of 
their  perpendicular  distances  from  the  surface, 
and  inversely  proportional  to  the  sines  of  the 
inclinations  of  the  intercepted  rays  to  the 
surface.  This  method  is  theoretically  perfect 
when  appfied  to  fights  of  the  same  coloui-. 

PLA.NO-FORTE.  This  musical  instrument 
is  variously  formed,  and  receives  different 
designations,  such  as  grand,  square,  semi- 
grand,  cabinet,  cottage,  and  piccolo.  The  first 
notion  of  tfie  square  piano  forte  was  taken 
from  the  clavichord  by  a  German  mechanic  of 
the  name  of  Viator,  about  a  hundred  years 
ago ;  but,  for  want  of  friends  or  funds,  he 
never  became  known  as  a  maker.  The  in- 
vention, however,  was  followed  up  by  other 
musical  instrument  makers  of  the  same  nation, 
who  all  left  their  clavichords  and  harpsichords 
for  the  new  instrument,  the  piano -forte.  The 
grand  piano-forte  is  supposed  to  be  of  earfier 
date  than  the  square  piano-forte,  and  is  said 
to  have  been  the  invention  of  a  German  mu- 
sician of  the  name  of  Schroder,  or,  as  others 
say,  of  Christofafi,  a  harpsichord-maker  of 
Padua.  The  first  maker  at  aU  known  in  this 
country  was  a  German  of  the  name  of  Backers, 
but  we  are  not  aware  that  success  attended  his 
exertions  in  comparison  with  the  soUd  ad- 
vantages which  were  enjoyed  by  his  contem- 
porary, Zumpe,  who  realised  an  ample  fortune, 
and  retired. 

The  grand  piano-forte  retains  the  shape  of 
the  instrument  from  which  it  was  taken,-  the 
harpsichord.    Here  we  have  two  instruments 
aUke  in  form,  but  unfike  in  almost  every  other 
circumstance ;  for  their  action,  their  tones,  and 
the  style  in  which  they  are  played  upon,  are  aU 
entirely  different.    The  action  of  the  harpsi- 
chord was  simply  a  key  and  what  was  called  a 
jack,  which  was  a  piece  of  pear-tree  with  a 
small  moveable  tongue  of  holly,  through  which 
a  cutting  of  crow-quill  was  passed  to  touch 
the  string  when  the  jack  was  in  action  ;  the 
tone  produced  by  this  contrivance  was  a  kind 
of  scratch  with  a  sound  at  the  end  of  it.  The 
action  of  a  grand  piano  forte  consisted  of  a 
key,  a  lever,  a  hammer,  a  button,  a  check,  and  a 
damper,  with  rails  and  sockets  to  connect  them. 
By  this  combination  of  parts,  every  musical 
effect  known  or  desired  at  that  time  was  per- 
fectly attainable,  and  with  admirable  results 
by  Mozart,  Haydn,  Cramer,  and  others.  But 
modern  music  requires  greater  powers  in  the 
instruments ;  and  for  the  last  half  century, 
the  Broadwoods,  Ernrds,  Collnrds,  and  other 
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celebrated  niakers,  have  introduced  a  succes- 
sion of  sihglilar  and  most  delicate  contrivances, 
to  give  aU  possible  perfection  to  the  tones  and 
the  means  Of  their  production. 

The  square  piano-fotte  was  taken  from  the 
clavichord,  but  it  retains  only  its  shape,  with 
the  same  disposition  of  the  strings  andkeyd: 
their  actions  have  no  similarity;  It  may  be 
necessary  to  state  that  the  '  action'  of  a  piano- 
forte is  the  technical  name  for  thfe  whole  of 
the  mechanism  which  intervenes  between  the 
pressure  on  the  key  and  the  striking  of  the 
string.  The  action  of  the  clavichord  waS 
simply  a  piece  of  brass  pln-we,  which  was 
placed  vertically  at  a  point  where  it  could  be 
fetruok  ol*  pressed  against  its  pi*oper  string, 
the  right-hand  division  of  which  was  free  to 
vibi'ate,  Whilst  the  left-band  was  muffled  by  a 
piece  Of  cloth,  the  object  of  which  was  to  damp 
or  stop  the  Sil-lng,  which  it  did  the  instant  the 
finger  was  tafeeh  off  the  key.  The  touch  of 
the  clanchord  was  peculinXi  partaking  both  ot 
the  hai'psichoKl  and  the  organ ;  in  other  ^ords, 
bbth  stmk  and  pressed,  and  the  pressm-e  Could 
be  so  varied  as  to  produce  a  kind  of  tremblant 
effect.  The  tones  wel:e  feeble;  soft,  and  me- 
lancholy, and  better'  suited  to  the  student,  the 
composer,  or  the  soUlary,  than  any  pm-poses 
of  social  amusement.  _  - 

The  action  o^  the  square  piarto  forte,  on  its 
first  ihtroduUtloh,  cbnsisted  of  a  a  lijter, 
a  hamter,  and  ft  duritpev.  The  key  was  the 
same  as  that  of  the  clavichord.  The  hfter  was 
a  brass  wh-e,  witli  a  piece  of  nde  leather  as  a 
head,  Which  was  covered  ^T^th  a  piece  of  soft 
leather  as  a  finish.  This  lifter,  when  xn 
motion,  struck  the  hammer  against  thestrmg, 
and  thus  produced  the  tone  of  the  instrument. 
The  damper  followed  the  performer,  and  stop- 
ped the  vibrations  a9  quickly  as  the  finger  wds 
Lmovedfrom  the  key.  The  tohe  of  this  piano- 
forte was  thin  and  Wu-y,  the  hammer  having 
only  one  shght  covering  of  sheep-slun  1  athei 
upon  it.  The  subsequent  improvements  m  the 
square  pianc-fofte  down  to  the  present  day 
hive  consisted  diicfly  in  ^l^^^PP^^'^^  °f 
sundry  smftU  pieces  of  mechanism,  called  tl^e 
hopper,  the  itnder-hammer,  and  the  d^vh,  to 

improve  the  tone.  ,  , 

Some  piatto.fottes  have  seven  octaves;  but 
the  usual  number  in  the  best  instruments  is 
six  and  a-half ;  in  others  six,  or  five  and  a 
half.  The  strings  of  the  early  piano-fortes 
were  pattiy  of  steel  and  partly  of  brass,  the 
treble  notes  of  steel,  and  the  lo^^•er  notes  ot 
brass;  a  few  of  wliitth,  in  the  bass,  vrere  ovei-^ 
lapped  ot  coVei-ed,  rather  open,  with  plated 
copper  wire,  to  give  them  more  gravity,  ac- 
cSg  to  the  length  attainable  in  the  ins  ru- 
S     Btlfc  mAern  plauo-fortes  have  steel 


Avire  throughout  with  about  an  octave  in  tlie 
bass  closely  lapped  with  unplated  copper  wire. 
The  strings  wliich  are  now  used  in  piano- 
fortes are  considerably  larger  than  those 
which  were  formerly  used ;  the  advantages  of 
which  are  durability  and  firmness.  Almost  all 
the  wire  employed  for  this  pm-pose  in  England 
is  made  by  one  firm  near  Bkmingham  :  it  re- 
quires especial  care  in  the  manufacture.  Slops 
a,m\  pedals  are  used  in  various  degrees  in  piano- 
fortes ;  the  stops  are  moved  by  hand,  to  alter 
the  position  of  the  dampers  Used  against  the 
strings;  the  pedals  are  moved  by  the  feet  for 
an  analogous  purpose. 

The  upright  piano-forte  was,  doubUess, 
taken  from  the  upright  harpsichord;  it  was 
mvented  by  Mr.  Hancock.  The  next  novelty 
was  the  invention  of  Mr.  Hawkins,  who  con- 
structed an  upright  instrument  with  a  de- 
tached soimd  board  in  an  iron  frame,  and  the 
whole  was  so  an-anged  as  to  be  able  to  meet 
the  atmosphere  mth  compensating  powers.  In 
the  bass,  it  had  spiral  or  hehcal  strings,  by 
which  length  was  gamed ;  and,  m  the  treble, 
three  octaves  of  equal  tension  were  accom- 
plished by  a  uniform  size  of  wire.  The  cabmet 
piano-forte  and  the  piccolo  piajio-forte  were 
two  other  forms  in  which  the  slnUgs  Were 
placed  verticaEy:  the  minor  changes  m  these 
two  vai-ieties  have  been  very  numerous.  _ 

A  laudable  attempt  has  been  madewithm  the 
last  year  or  two  to  consti-uct  piano-fortes  which, 
while  weU  made  and  of  gOod  tune,  shall  be 
compaa-atively  cheap  on  account  of  being  made 
ofplam  materials.  No  efforts,  however,  can 
make  this  a  cheap  histi-ument;  the  mechanism 
is  too  intiicate  and  delicate  for  us  to  hope  to 
realise  "piano-fortes  for  the  million,"  so  far 
as  price  is  concerned. 

PL4ZZ A  Although  in  the  Itahan  language 
ft  piazza  signifies  merely  an  open  place,  it  is 
emploj^d  by  us  to  denote  a  covered  an  bula- 
tory,  whether  formed  by  columns  or  ai>ches,in 
the  lower  part  of  a  building;  such  cloistered 
waU«  being  very  common  in  the  piatze,  or 
puiiho  squares^  of  ItaUan  cities,  a.  that  of 
St.  Mai-k"8  at  Venice,  (tc. 

PIER,  is  the  general  name  I'or  the  solid 
spaces  between  a  series  of  "Pff "^^^^I"  ' 
whether  endows  or  arches  ;  but  ^^S^ 
nical  meaning  the  term  is  more  P-^^^  ^^^^^^^ 
appUed  to  the  pillar-Uke  masses  of  masonty 
rbriclcwork  from  which  arches  spring  fising 
ft-om  the  impost  capping  the  P^^J' ^J^J 
generally  consists  of  a  series  of  mouldmgs, 
Sough  sometimes  it  is  merely  a  p  at-band, 
Jnd  ocUonally  the  ^^-t  is  onl  t^^^^^ 
ge1.ie.especianyinrusu.aU^ 

S  ~th  ^S;S  in  pairs  ;^d 
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tlie  arches  spring  eitlier  immediately  from 
their  capitals  or  from  an  entablatm-o  over 
them.  There  are  again  many  examples  in 
which  both  piers  and  a  lesser  order  or  sub- 
order of  columns  are  employed^  the  latter  be- 
ing insulated  on  each  side  of  the  pier,  and 
their  entablature  fonning  the  impost  from 
which  the  arches  spring. 

The  term  pier  is  also  applied  to  the  solid 
masses  supporting  the  arches  of  a  bridge ; 
with  the  exception  of  the  extreme  ones,  which 
are  distinguished  by  the  name  of  abutments. 
The  term  is  also  apphed  to  a  mole  or  jetty 
caiTied  out  into  the  sea,  whether  intended  to 
serve  as  an  embankment  to  protect  vessels 
from  the  open  sea,  or  merely  as  a  landing- 
plane;  for  which  latter  pm-pose  suspension 
chain-bridges  are  now  frequently  employed. 

PIGS.  The  commercial  value  of  swine  is 
very  considerable ;  for  besides  the  flesh  con- 
sidered as  an  article  of  food,  the  sldn,  the 
bristles,  and  other  parts  of  the  animal  are  ap- 
plied to  many  useful  purposes.  In  '  Frazer's 
Magazine '  for  October,  1850,  is  given  a  lively 
account  of  the  traffic  which  these  animals  oc- 
casion in  one  of  the  newly -formed  cities  of 
the  United  States ;  the  paper  has  the  usual 
ratthng  tone  of  a  Magazine  article  ;  but  there 
is  internal  evidence  that  the  statements  are 
trustworthy  respecting  the  varied  pui-poses  to 
which  the  slaughtered  animals  can  be  applied, 
in  a  district  where  the  supply  is  abundant. 

That  Ireland  depends  greatly  on  pigs  '  to 
pay  the  rent '  is  well  knowni    A  very  large 
proportion  of  the  pigs  reai-ed  in  Ireland  find 
their  way  either  aUve  or  cm'ed  into  the  Eng- 
Ush  market.  This  ttansit  has  increased  to  an 
astonishing  extent  since  the  Union.    In  1301 
there  were  only  3000  pigs  sent  from  Ireland 
to  England!  in  1805  it  was  0383;  in  1813  it 
was  14,521 ;  in  1821  it  was  104,501.    In  this 
last  named  year  steam  navigation  began  to 
tell  in  the  matter,  by  lessoning  the  expense 
of  freight  By  the  year  1837  the  number  rose 
to  700,000.  It  is  difficult  now  to  form  a  judg- 
ment of  the  numtaerj  for  the  trade  between 
the  two  countries  is  in  most  cases  assimilated 
to  ft  coasting  trade.  The  small  farmers  of  Ire- 
land mostly  sell  their  pigs  to  jobbers  or  dealers 
who  go  round  the  eonnti7,  and  who  either 
drive  the  pigs  at  once  to  the  shipping  ports,  or 
sell  them  to  third  parties  who  fatten,  slangbter 
and  cui'e  the  pigs  lor  the  bacon  market.  Tlie 
year  1847  vfos  not  a  good  year  for  taking  any 
averages  in  Ireland  ;  but  in  that  year  it  was 
found  tliero  were,  living  in  all  tho  farms  of 
Ireland,  023,450  pigs.    Pigs  are  plentiful  in 
Ireland  in  good  years  ;  and  it  was  well  ascer- 
tained that  tho  number  in  tho  calamitous  1847 
was  far  below  the  average. 


The  swine  and  hogs  imported  into  Great 
Britahi  from  foreign  countries  in  the  last  three 


years  wore  : — 

Yeai'.  No.  Imported. 

1848   2,110 

1840  '  8,053 

1850   7,287 

in  faotj  Sve  are  almost  exclusively  dependent 
on  Ireland  foi'  such  of  our  pigs,  pork,  and  ba- 
con as  is  not  the  produce  of  our  own  island. 

The  pigs  sold  at  Smithfield  yearly  average 
about  40,000  j  the  selling  price,  presenting  a 
usual  average  of  about  30s.  The  dead  pigs 
sold  in  Newgate  Mai-ket  annually  give  an 
aggregate  weight  of  about  110,000  to  120,000 
stone  of  8  lbs.,  besides  15,000  sucking  pigs. 
At  Leadenhall  Mai-ket  the  weight  amounts  to 
the  large  quantity  of  600,000  stone.  The 
Leadenhall  butchers  also  slaughter  about 
30,000  pigs  annually. 

PILE  ENGINE  is  a  machine  by  which  a 
heavy  mass  of  ii-on  is  raised  to  a  considerable 
height  in  the  air;  the  mass  being  then  allowed 
to  fall  by  gravity  on  the  head  of  a  pile,  the 
momentum  acquired  by  the  descent  forces  the 
pile  into  the  ground. 

Snch  an  engine  is  employed  in  driving  piles 
for  the  support  of  the  sleepers  or  horizontal 
timbers  on  which  are  built  the  piers  of  bridges, 
the  revetments  of  the  ramparts  of  forti-esses, 
or  any  other  heavy  mass  of  brick-work  or 
stone-work  when  the  soil  is  not  sufficiently 
firm  to  carry  the  structure.  Piles  are  also 
thus  driven  in  order  to  foi-m  cofferdams  in 
rivers,  prepoi-atory  to  the  construction  of  piers 
or  the  faces  of  quays,  basins,  &c. 

The  most  important  improvement  in  pile- 
engines  is  the  steam-hammer  of  Mr.  Nasmyth. 
The  principle  of  this  most  powerful  instrument 
consists  in  having  a  small  steam  engine  so 
connected  with  the  ram  or  hammer,  that  after 
the  latter  has  fallen  by  its  own  gravity,  it  is 
raised  again  by  the  action  of  steam.  The 
saving  of  the  time  by  the  use  of  this  machine 
is  vei-y  great,  and  the  invention  is  one  of  sin- 
gular imiiortance  in  engineering.  It  is  appli- 
cable to  the  forging  of  anchors,  and  other 
works,  wh.rre  powerful  blows  arc  to  be  given. 

A  very  remarkable  principle  has  been  iulro- 
duced  within  iho  last  few  years  in  pile-driving ; 
it  was  invented  by  Dr.  Potts,  and  has  been 
cxtonsively  .npplitd  by  Stephenson,  Brinipl, 
and  otlier  onj;ineers.  In  tlic  ordinary  process 
the  pov.or  is  applied  to  the  pile ;  but  in  Potts' 
method  the  power  is  applied  to  the  ground 
itself.    The  pile  is;  hollow,  and  is  placed  per- 
pendicularly uvir  tl:e  spot  where  it  is  to  be 
i  sunlc ;  it  is  mado  air  tight  on  tho  top  by  fix- 
;  ing  a  cast  iron  plato  upon  it.    A  lube  passes 
i  through  this  plate  or  cover,  and  connects  tho 
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hollow  of  the  pile  mth  an  air-pump.  When 
the  air  is  drawn  out  of  the  hollow  centi-e,  the 
sand  or  gravel  is  sucked  up  into  it,  by  atmos- 
pheric pressure,  and  the  metallic  pile  is  facili- 
tated in  its  descent.  In  some  cases  this  ope- 
ration has  been  conducted  on  an  enormous 
scale.  A  bridge  has  lately  been  built  by 
Messrs.  Fox  and  Henderson  over  the  Shannon 
for  one  of  the  Irish  railways.  It  is  supported 
on  Dr.  Potts'  hollow  piles.  Each  pile  is  ten 
feet  in  diameter ;  and  these  enormous  masses 
were  sunk  into  a  clay  soil  with  astonishing 
rapidity,  by  withdrawing  the  air  from  the  in- 
terior of  the  pUe. 

PIMENTO,  is  the  produce  of  Eugenia  Pi- 
menta,  a  tree  native  of  the  West  Indies,  but 
cultivated  almost  exclusively  in  Jamaica, 
thence  called  Jamaica  Pepper.  The  umipe 
two-seeded  berries,  which  are  about  the  size  of 
a  pea,  are  dried  by  frequent  turnmg  in  the 
sun,  by  which  their  colour  is  changed  from 
green  to  brown  or  grayish-brown.  The  shell 
is  very  brittle,  about  the  tliickness  of  a  card, 
and  encloses  two  seeds,  which  are  roundish, 
dark  brown,  somewhat  shining,  and  having  a 
weak  aromatic  taste.  The  sheU  possesses  an 
agreeable  clove-hke  taste  and  smeU._  Two 
lands  are  met  with  in  commerce,  Enghsh  and 
Spanish,  of  which  the  former  is  the  better. 
About  20,000  cwts.  of  Pimento  are  imported 
yearly. 

PIN  MANUFACTURE.   The  first  thmg 
to  be  done  in  the  manufacture  of  pins  by  the 
hand  method  is  to  reduce  a  quantity  of  brass 
wire  to  the  requisite  size.    This  is  generally 
done  in  the  pin  factory,  as  the  wire  is  received 
of  larger  diameter  than  necessary.    It  is  per- 
formed in  the  usual  manner  of  wire  drawmg ; 
and  the  -wire  is  then  made  up  into  coils  of  six 
inches  diameter,  and  any  dirt  or  crust  which 
may  be  attached  to  the  sm-face  is  got  rid  of  by 
first  soaking  the  coils  in  a  diluted  solution  of 
sulphuric  acid  and  water,  and  then  beating 
them  on  stones.    The  next  process  is  to 
straighten  the  wire  ;  after  which  it  is  cut  into 
pieces,  each  about  long  enough  for  six  pins. 
These  latter  pieces  are  then  pointed  at  each 
end,  in  the  following  manner—The  person  so 
employed  sits  in  front  of  a  small  machine, 
which  has  two  steel  wheels  or  mills  turning 
rapidly ;  of  which  the  rims  are  cut  somewhat 
after  the  manner  of  a  file,  one  coarse,  for  the 
rough  formation  of  the  points,  and  the  other 
fine  for  finishing  them.     Several  of  these 
pieces  are  taken  in  the  hand,  and  by  a  dexte 
rous  movement  of  the  thumb  and  fore-finger 
are  kept  continually  presenting  a  different 
face  to  the  mill  againstwhich  they  are  pressed 
The  points  are  then  finished  off  by  being  ap- 
plied in  the  samo  manner  to  the  fine  mill 


After  both  ends  of  the  pieces  have  been 
pointed,  one  pin's  length  is  cut  off  from  each 
end,  when  they  are  repointed,  and  so  on  until 
each  length  is  converted  into  six  pointed 
pieces.    The  stems  of  the  pins  are  then  com- 
plete.   The  next  step  is  to  form  the  head, 
which  is  effected  by  a  piece  of  wire  called  the 
mould,  the  same  size  as  that  used  for  the 
stems,  being  attached  to  a  small  axis  or  lathe 
At  the  end  of  the  we  nearest  the  axis  is  a 
hole,  in  which  is  placed  the  end  of  a  smaller 
wire,  which  is  to  form  the  heading.  While  the 
mould  -wu-e  is  turned  round  by  one  hand,  the 
head  wire  is  guided  by  the  other,  imtil  it  is 
wound  in  a  spiral  coil  along  the  entire  length 
of  the  former.   It  is  then  cut  off  close  to  the 
hole  where  it  was  commenced,  and  the  coil 
taken  off  the  mould.  When  a  quantity  of  these 
coils  are  prepared,  a  workman  takes  a  dozen 
or  more  of  them  at  a  time  in  his  left  hand, 
while  with  a  pah'  of  sheai-s  in  his  right  he 
cuts  them  up  into  pieces  of  two  coils  each. 
The  heads,  when  cutoff,  are  annealed  by  being 
made  hot  and  then  throAvn  into  water.  When 
annealed,  they  are  ready  to  be  fixed  on  the 
stems.  In  order  to  do  this,  the  operator  is 
provided  with  a  small  stake,  upon  which  is 
fixed  a  steel  die,  containing  a  hoUowthe  exact 
shape  of  half  the  head.   Above  this  die,  and 
attached  to  a  lever,  is  the  corresponding  die 
for  the  other  half  of  the  head,  wlhch,  when  at 
rest,  remains  suspended  about  two  inches 
above  the  lower  one.  The  worlanan  takes  one 
of  the  stems  between  his  fingers,  and  dipping 
the  pointed  end  into  a  bowl  containing  a  num- 
ber of  the  heads,  catches  one  upon  it  and 
sUdes  it  to  the  other  end;  he  then  places  it 
in  the  lower  die,  and  moving  a  treadle  brings 
down  the  upper  one  four  or  five  times  upon 
the  head,  which  fastens  it  upon  the  stem,  and 
also  gives  it  the  required  figm-e.   There  is  a 
small  channel  leading  from  the  outside  to  the 
centre  of  the  dies,  to  allow  room  for  the  stem. 
The  pins  are  now  finished  as  regards  shape, 
and  it  only  remains  to  tin  or  whiten  them. 
A  quantity  of  them  are  boiled  in  a  pickle,  either 
a  solution  of  sulphmic  acid  or  tartar,  to  re- 
move any  dirt  or  grease,  and  also  to  produce 
a  slight  rouglmess  upon  their  surfaces,  which 
facilitates  the  adhesion  of  the  tin.  After  being 
boiled  for  half  an  hom-,  they  are  washed  and 
then  placed  in  a  copper  vessel  with  a  quantity 
of  grain  tin  and  a  solution  of  tartar;  in  about 
two  hours  and  a  half  they  are  taken  out,  and 
after  being  separated  from  the  undissolvod 
tin  by  sifting  are  again  washed ;  they  are  then 
dried  by  being  well  shalcen  in  a  bag  with  a 
quantity  of  bran,  which  is  aftenvards  separa- 
ted by  shaking  them  up  and  down  m  open 
wooden  trays,  when  th«  bran  flies  off  and 
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leaves  the  pins  perfectly  dry  and  dean.  The 
pins  are  then  papered  for  sale. 

The  drawing  and  cutting  the  wire,  the  cut- 
Un<^  of  the  heads  from  the  coils,  and  the  tin- 
ning, are  performed  by  men;  the  other  ope- 
rations by  women  and  childi-en, 

Machiaes  have  been  invented,  and  partially 
employed  for  some  of  the  processes;  but  most 
pins  are  made  by  the  hand  method. 

PINE  TREE.  Under  Abiks  is  given  a 
brief  description  of  some  among  the  many 
varieties  of  Fir  tirees.  We  wiU  here  glance 
it  some  of  the  more  prominent  uses  of  the 
Pine,  which  has  many  points  of  similarity  to 

ilie  fiar.  ■,  ^   3  . 

In  respect  to  food  the  pme  and  fir  do  not 
render  much  service,  at  least  in  European 
coimtries.    The  pine  apple  is  a  misnomer ;  it 
13  the  fruit  of  anotiier  kind  of  plant,'  and  has 
obtained  its  name  from  a  certain  resemblance 
to  the  cone  of  a  pine  tree.  The  Romans  used 
the  pine  cones  to  flavour  their  we ;  and  some 
modern  nations  do  the  same.    The  Lapland- 
ers grind  the  inner  bark  of  the  Scotch  pine 
into  a  kind  of  coarse  flour,  to  make  bread. 
Pine  meal  and  oatmeal,  mixed  into  a  dough, 
and  baked  in  a  pan  or  plate,  are  said  to  make 
tolerable  cakes.    The  young  shoots  are  eaten 
in  Siberia.    Chips  of  pine  have  sometunes 
been  used  as  a  substitute  for  hops.  The  ker- 
nels of  the  fruit  of  the  stone  pine  are  pleasant 
eating,  and  are  dished  up  in  various  ways  in 
France  and  Italy.    Of  the  Cembra  pine,  the 
kernels  yield  an  oO,  and  the  shell  of  the  ker- 
nel yields  a  red  dye.    Spruce  and  spruce  beer 
are  made  in  the  following  way :— Twigs  of  the 
spruce  fir  are  fastened  into  a  bundle,  and 
boiled  in  a  copper  until  the  bark  separates. 
While  this  is  doing,  a  given  weight  of  oats  is 
roasted  on  a  hot  plate,  with  sea  biscuits  or 
shoes  of  bread.    These  ingredients  are  then 
boiled  with  the  twigs  for  some  time.  Sugar 
or  molasses  is  added;  and  the  hquid  is  tunned 
off,  leaving  all  the  solid  ingredients  behind ;  a 
httle  yeast  is  added,  and  spruce  beer  is  the 
result.  In  England  spruce  beer  is  made  from 
essence  0/ spruce,  which  is  prepared  in  America 
from  the  young  twigs. 

As  a  timber  tree,  it  is  scarcely  possible  to 
enumerate  aU  the  uses  of  the  pine  and  fir. 
Many  of  them  are  mentioned  under  Abies. 
One  species  yields  long  straight  timbers  for 
the  masts  of  ships  ;  another  is  available  for 
part  of  the  hull ;  a  third  for  flooring  boai-ds 
in  a  house.  It  is  of  white  pine  that  the  three 
magnificent  American  bridges  are  constructed, 
at  Philadelphia,  Trenton,  and  Boston. 

It  would  suffice  to  take  the  Norway  spruce 
fir  as  an  example  of  the  numerous  uses  which 
these  trees  siibserve,  in  addition  to  those  in 


which  the  timber  is  employed.  When  burned 
it  yields  valuable  fuel  and  charcoal ;  the  ashes 
furnish  potash ;  the  hark  is  used  in  tanning ; 
the  buds  and  young  shoots  yield  spruce  beer; 
the  cones,  boiled  in  whey,  are  used  as  a  re- 
medy agamst  the  scurvy ;  the  young  shoots 
are  used  as  fodder  for  live  stock  m  many 
countries ;  the  floors  of  rooms  and  the  path- 
ways to  churchyards  are  strewed  with  the 
young  green  tops  in  Sweden ;  the  inner  bark- 
is  made  into  baskets  m  Sweden  and  Norway ; 
the  long  and  slender  rootiets  are  used  as 

COTCls* 

The  pine  and  fir  yield  many  remarkable 
substances  derived  from  the  juice  or  sap  of 
the  tree.  Among  these  are  resin,  turpentine, 
tar,  pitch,  lamp  Mack,  &c.  Their  relation  to 
each  other  may  be  stated  as  follows :— turpen- 
tine is  the  juice  of  the  living  tree ;  resm  is  a 
solid  residue  obtained  from  the  turpentine ; 
spirit  of  turpentine  is  the  clear  liquid  which 
results  when  the  resin  is  removed  from  tur- 
pentine ;  tar  is  the  juice  of  the  dead  tree ;  and 
lampblack  is  the  soot  obtamed  by  bummg 
the  above.  These  substances  are  described 
luider  their  proper  headings. 

PINK.    There  are  many  varieties  of  pink 
colour  employed  as  pigments  by  artists  and 
painters;  but  there  are  also  some  which, 
though  bearing  this  name,  have  not  the  tint 
which  is  usually  known  by  the  name  of  pink. 
Brown  pink  is  a  yellow  pigment,  prepared 
from  French  berries,  pearlash,  fustic,  and 
alum.  Dutch  pink  has  a  golden  yellow  colour ; 
it  is  prepared  from  French  berries,  turmeric, 
alum,  and  whiting  or  starch.  Base  pi»/c,  which 
has  a  roseate  hue,  is  obtained  by  mixing  whit- 
ing with  a  decoction  of  Brazilwood  and  pearl- 
ash.    Pink  dye,  used  as  a  cosmetic  and  foi 
tinting  silk  stocMngs,  is  made  from  safilower, 
subcarbonate  of  potash,  spirit  of  wine,  and 
lemon  juice.    Pink  saucers  used  by  artists, 
are  small  saucers  on  the  interior  surface  of 
which  a  layer  of  pink  colour  or  paint  is  depo- 
sited ;  the  colour  is  made  from  safflower,  car- 
bonate of  soda,  French  chalk,  and  solution  of 
tartaric  acid;  a  red  powder  is  produced,  which 
is  applied  to  the  saucer  with  gum. 

PIPES.  Pipes,  tubes,  or  cyhnders  axe 
made  in  various  ways,  according  to  their  size 
and  material.  The  large  kon  cylinders  for 
steam  engines,  hydraulic  machines,  and  other 
engineering  works,  are  cast  in  sand  moulds, 
in  the  manner  described  in  Founding.  Stone 
cylinders  and  pipes  are  cut  by  the  aid  of  ma- 
chinery, as  noticed  under  Stone  Woeking. 
Glass  pipes  are  coming  extensively  into  use 
for  draining  and  for  other  purposes ;  they  are 
produced  by  a  combined  process  of  blowing 
and  drawing,  sotnething  like  that  by  which 
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barometsr  tubes  are  naade  [Bahometeb]. 
Lead  pipes  are  made  in  three  or  foui-  different 
ways  [Lead]  ;  and  those  of  copper  in  two  or 
three  [OopPiiiB  Manufaotuee].  Wooden 
water  pipes  (now  ahnosb  superseded  by  iron) 
are  made  by  boring  out  the  centre  of  a  tree- 
trunk  ;  and  some  other  kinds  of  tubes  are 
bored  out  of  the  solid  [Boring].  Tobacco 
Pipes  ore  described  in  a  later  aiticle. 

PISTON.  [Air-Pomp  J  Hydbatjlics  ; 
Steam  Engine.] 

PITCH-  [Tab.] 

PIX,  TRIAL  OF  THE.  As  a  security 
for  the  integrity  of  the  coinage,  it  is  required 
that,  before  the  master  of  the  mint  can  receive 
his  '  dischargej'  or  an  admission  that  his  duties 
have  been  properly  performed,  the  coins 
should  be  submitted  to  a  trial  ty  jmy.  This 
final  examination  is  technically  called  the 
Trial  of  the  Pto:,  from  the  box  in  which  the 
coins,  which  have  been  selected  for  that  pm-- 
pose,  are  contained.  They  ore  secm-ed  by  three 
locks,  the  keys  of  which  are  respectively  m 
the  custody  of  the  warden,  master,  and  comp- 
troller of  the  Mint.  Newspaper  readers  may 
have  remarked  that  there  was  a  trial  of  the 
pix  in  March,  186L  The  important  opera- 
tion of  commg  is  briefly  described  under 

MiNti  ■. 

PLANE  TREE.  This  Asiatic  tree  is  most 
valued  for  its  ornamental  appeai-ance  ;  but  it 
ia  not  without  its  economical  uses.  Its  tunber 
is  fine-grained,  hard,  and  well  suited  to  such 
kinds  of  joiners'  work  as  do  not  requure 
strength ;  for  which  its  brittlehess  renders  it 
ill  suited.  The  occidental  or  western  plane,  as 
distinguished  from  the  oriental  or  eastern 
plane,  is  a  less  beautiful  tree,  and  the  tmiber 

less  valuable.  ,  c  4. 

PLANING  MACHINERY.    The  first  at- 
tempt to  economise  labour  by  meaiis  of  plan- 
ing macbinerv  was  made  by  General  teentliam, 
who  obtained  a  patent  in  1791  for  a  con  nv- 
ance  by  which  large  planes,  wide  enough  to 
take  the  Whole  mdth  of  a  plank  at  one  stroke, 
and  subplied  with  apparatus  for  directnig 
their  course,  regulating  the  depth  to  which 
they  could  cut,  and,  generally  spealung,  foi 
superseding  the  necessity  of  skill  and  judg- 
ment on  the  part  of  the  operator,  might  be 
worked  either  by  mechanical  power  or  liy 
manual  labour.   The  improved  prmciple,now 
generally  adopted,  was  introduced  in  Bramah  s 
patent  of  1802.  In  a  beautiful  machine  which 
he  constructed  for  the  Woolwich  Arsenal,  the 
wood  is  placed  upon  a  can-iage,  and  drawn  by 
hTdraulid  power  under  the  lower  surFace  ol  a 
rapidly  revolving  disk  or  mill,  to_  the  face  of 
which  a  series  of  planes  or  cutUng  instruments 
are  attached,  which,  acting  upon  Iho  wood  in 


quick  succession,  bring  it  to  a  very  smooth 
and  even  sm'face. 

Immense  sanng  of  labour,  accompahied 
with  a  corresponding  improveinent  in  accuracy 
has  been  effected  by  the  apphcation  of  planing 
machinery  to  the  leveUing  of  iton  and  other 
metals,  in  lieu  of  the  cold  chisel  tod  the  file, 
worked  by  hand.  In  some  instances  this  has 
been  done  on  the  principle  of  Braniah's  mti- 
chine  above  referi-ed  to ;  but  tnore  generally 
the  planing  of  ii'on  is  effected  by  a  stationary 
cutter,  the  iiroii  being  brought  under  it  by  a 
rectilinear  motion.  Eor  this  purpose  it  is  tiot 
usual  to  employ  wide  Cutting  uisti-uments,  as 
for  Vood ;  i)ut  a  naitow  tool,  cUttmg  a  mere 
line  of  the  sm-face  at  once,  is  brought  into 
contact  ^^^th  all  pattS  of  the  siurface  to  be  lev- 
elled in  succession. 

PLANISPHERE.  A  planisphere,  as  how 
usually  constructed,  is  an  instriinient  for  flnd- 
mg  the  positioli  of  the  heavens  £tt  Ahy  one 
moment,  miieh  more  easily  used  than  the  ce- 
lestial globe,  tod  tery  much  less  expensive. 
A  cii-cUlar  disk  of  pasteboard,  on  which  the 
stars  visible  ih  our  latitude  are  laid  doAvh, 
tiirhs  on  a,  secdhd  disk,  round  which  ai-e  the 
days  of  the  yeat  on  one  ckcle,  and  the  hours 
of  the  day  on  toothef.  A  third  and  holloW 
dislc  tUrhs  uiion  the  saiiie  pivot,  the  hollow 
port  being  so  Cut  that  the  portion  of  the 
heavens  which  it  shows  is  precisely  that  which 
is  Aasible  at  oiie  tihie  in  the  latitude  of  the 
instrument:  the  points  of  thfe  compass  are 
marked  round  the  ritti  of  the  hollow  disk  or 
of  the  horizOli.  The  effect  is  that  by  setting 
the  disk  ^Vhich  coiitains  the  stars  to  the  day 
of  the  yeais  and  the  holloW  disk  to  the  hoUr 
of  the  day,  the  part  of  the  heavens  visible  at 
that  day  and  hout  is  distmCtly  slio\m.  The 
time  at  which  any  star  rises,  culminates,  and 
sets  Cto  be  foUnd.  . 

PLAl<(TAlN.  The  plantain  is  the  fruit  of 
the  miisa  mpienimn,  and  is  eaten  to  a  most  re- 
markable extent  by  the  intiabitants  of  the  tor- 
rid zone.  Froin  its  nutritious  qualities  and 
general  use,  it  may,  whether  used  m  a  raw  or 
dressed  form,  be  regarded  rather  as  a  neces  ■ 
sal-V  article  of  food  than  as  an  occasional 
luxiuw  In  tropical  countries  tlie  pkntAui 
is  ortc  of  the  most  interesting  objects  of  cul- 
tivation for  the  subsistence,  of  man.  Tliree 
doien  fruits  will  maintain  a  person,  instead  of 
bread,  for  a  week,  and  appears  better  suited 
to  liim  in  warm  countries  than  that  kind  ot 
food  Indeed  the  plantain  is  often  the  whole 
support  of  an  Indian  family.  The  frmt  is 
produced  from  among  tlie  immense  leaves  in 
bunches,  weighing  30,  00,  and  60  lbs.,  of  va- 
rious colours,  and  of  great  diversity  of  form. 
It  usuallv  is  loiig  and  narrowi  of  n  pale  yellow 
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or  dai-k  i-ed  ooloui-,  mih  a  yeUow  fariuacoous 
llesh.  Bub  in  form  it  varies  to  oblong  and 
nearly  spherical;  and  in  coloiu-  it  offers  all 
the  shades  and  variations  of  tints  that  the 
combination  of  yellow  and  red,  in  different 
proportionst  can  produce.  Some  sorts  are 
said  alwaj'S  to  be  of  a  bright  green  colour-. 
In  generoli  tlie  character  of  the  fruit  to  an 
l<:ui-opean  palate  is  that  of  mild  insipidity  j 
^ome  sorts  are  even  so  coarse  as  not  to  be 
.  ilible  AvithoUt  preparation.  The  greater  num- 
ber however  ai-e  used  in  their  raw  state,  and 
,ome  varieties  acquii-e  by  cultivation  a  vei7 
.■xquisite  flavour,  even  surpassing  the  finest 
neat*.  In  the  better  sorts  the  flesh  has  the 
colom-  of  the  finest  yellow  butter,  is  of  a  deli- 
cate taste,  and  melts  in  the  mouth  Uke  mar- 
malade. In  the  West  Indies,  plantains  appear 
to  be  even  more  extensively  employed  than  in 
the  Eastern  world.  The  modes  of  eating  them 
are  various.  The  best  sorts  are  served  up 
taw  at  table,  as  in  the  East  Indies,  and  have 
been  compared  for  flavour  to  an  excellent 
reidette  apple  after  iti3  sweetness  has  been 
condensed  by  keeping  through  the  winter. 
Somelmies  they  are  baked  in  their  skins,  and 
then  they  taste  like  the  best  stewed  pears  of 
Europe.  They  are  also  the  principal  ingre- 
dient in  a  variety  of  dishes. 

The  Banana  Of  hot  Countries  is  a  mere  va- 
riety of  the  plantain,  distinguished  by  being 
dwarf,  with  a  spotted  stem.  Botanists  call  it 
Mma  Paradisiaca,  in  allusion  to  an  old  no- 
tion that  it  was  the  Forbidden  Fruit  of  Scrip- 
ture. 

PLANTING  and  PLANTATIONS.  Plant- 
ing is  the  operation  of  placing  in  the  soil  the 
roots  of  a  plant  which  has  been  previously  re- 
moved.   The  manner  of  performing  the  ope- 
ration may  be  reduced  to  one  general  principle ; 
that  of  placing  the  roote  in  the  soil  so  as  to 
imitate  as  closely  as  possible  the  position 
which  they  occupy  when  growing  naturally; 
The  excavation  for  the  reception  of  the  roots 
of  a  plant  should  be  considerably  lai-ger  than 
those  roots  will  traverse  when  extended  at  the 
time  of  planting;    It  should  be  as  -wide  at 
bottom  as  at  top.  The  bottom  shpuld  be  more 
or  less  convex,  and  the  depth  sudii  as  to  admit 
of  the  roots  lieing  covered  to  the  extent  ob 
served  in  undisturbed  scijdling  plants  of  the 
earae  species  ;  that  is  to  say,  the  Upper  part 
of  the  root  should  only  be  just  Covered.  The 
lower  roots  bliould  be  regularly  olisposed  over 
the  convex  bottom  of  the  excavation,  and  care- 
fully strewed  with  some  of  the  finer  portion 
of  soil,  over  which  the  other  roots  may  be 
spread.    More  soil  shbuld  then  be  carefully 
rather  than  forcibly  introduced*    A  plentiful 
watering  shoidd  be  given  when  tho  soil  is 


nearly  all  filled  in ;  and  after  the  water  has 
subsided,  so  as  not  to  stand  above  tho  surface, 
the  latter  should  be  covered  with  the  rest  of 
the  soil.  ... 

Plantations  are  generally  planted  thick  in 
the  first  instance)  and  mth  various  species  of 
trees.    Lai-cli,  Scotch  fir  or  pine,  mountain 
ash,  &c.,  are  interspersed  amongst  the  hard 
wood  for  shelter,  or  as  nurses.    Too  close 
planting  produces  weak  drawn-up  timber,  in 
consequence  of  the  tops  only  receiving  a  due 
share  of  light.    If,  on  the  contrary,  trees  are 
planted  at  too  great  a  distance  from  each  other 
they  are  inclined  to  ramify  into  large  limbs 
aud  spreading  tops,  with  a  stem  short  but 
much  thicker  than  where  the  space  admits  of 
less  expansion  of  foliage.    If  therefore  very 
thick  timber  of  no  great  length  be  requu-ed, 
wide  planting  is  proper  ;  but  if  tall  timber  be 
the  object,  the  plantation  must  be  moderately 
thick.    The  proper  season  for  felling  trees  is 
when  the  sap  is  most  at  rest;  the  operation 
ought  not  to  be  performed  at  any  other  time, 
unless  for  firewood.  With  respect  to  oaks,  the 
practice  of  baiidng  in  the  spiing  and  felling 
in  the  succeeding  autumn  is  by  no  means  un- 
objectionable, and  on  some  accounts  is  deci- 
dedly inferior  to  felUng  in  autumn  or  very- 
early  in  winter  without  previous  disbarking. 
PLASTER  OF  PARIS.  [CALcroM;  Limbi] 
PLASTERING.     The  business   of  the 
plasterer,  besides  forming  plain  plastered 
ceilings  and  walls,  also  embraces  the  forma- 
tion and  fixing  of  ornamental  cornices,  centre 
pieces,  and  other  simUar  ornaments. 

In  plastering  a  brick  wall,  the  first  thing 
observed  is  to  secure  a  rough  and  porous  sm'- 
face  to  which  the  composition  may  adhere 
readily i    In  applying  the  plaster,  the  surface 
is  first  brushed  fi-ee  from  dust,  then  wetted 
with  water,  and  covered  with  a  first  coat  of 
fluid  stucco,  appUed  with  a  coarse  bristle 
brush  i  after  which,  before  it  is  quite  dry,  the 
first  coat  of  coarse  mortar  like  composition  is 
applied.    In  plasteiing  upon  quarter  parti- 
tions or  upon  the  imder  surface  of  timber 
floors  to  form  ceilings,  a  very  different  process 
is  adopted.    In  both  of  these  cases  a  surface 
is  formed  to  receive  the  first  coat  of  plaster 
by  nailing  to  the  timber  quarterings,  or  to  the 
joists  in  the  case  of  a  floor,  narrow  slips  of 
wood  called  laths.    This  done,  the  first  coat 
of  plaster,  consisthig  of  what  is  called  coarse 
stuffs  whicli  is  a  mortar  of  lime  and  sand  mixed 
with  ox  or  horse  hair,  to  give  it  consistency,  is 
applied  with  a  peculiar  kind  of  trowel,  in  such 
a  way  as  to  force  the  mortar  through  the  nar- 
row openings  between  the  laths,  behind  which 
in  consequence  of  its  soft  and  wot  state,  it 
swells  in  such  a  way  that,  as  it  sets  or  hiu-dens. 
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it  becomes  fixinly  heyed  to  the  laths,  so  that  it 
could  only  he  broken  away  ia  little  bits,  and 
by  the  application  of  considerable  violence. 
This  groundwork  serves  to  receive  any  kind 
of  plastering  that  may  afterwards  be  applied. 

PLATA,  RIO  DE  LA.  This  noble  South 
American  river  has  one  of  the  broadest  sestu- 
aries  in  the  world.  Through  this  sestuary  the 
commercial  produce  of  about  one-fourth  of 
South  America  is  brought  to  the  market  of  the 
world.  It  is  therefore  a  great  advantage  to 
the  countries  from  which  the  jestuary  of  the 
Plata  receives  its  waters,  that  the  rivers  which 
flow  into  it  offer  less  obstruction  to  navigation 
than  is  usual  in  large  streams.  These  rivers 
are  many  of  them  large ;  the  chief  are  the 
Parana,  Uruguay,  Paraguay,  Pilcomayo,  Ver- 
mejo,  Lavayen,  Tarija,  and  Salado. 

The  same  name  of  La  Plata  is  given  to  a 
republic  which  covers  an  immense  area,  and 
the  commerce  of  which  finds  an  outlet  at  Bu- 
enos Ayres  on  the  south  shore  of  the  aestuary. 
In  respect  to  agricultural  produce  the  republic 
may  be  divided  into  two  regions,  which  are 
separated  from  each  other  by  the  Gran  Salina. 
On  the  north  of  it  they  partake  of  the  inter- 
tropical productions:  mandioc,  rice,  Indian 
corn,  and  the  cocoa  plant  are  cultivated  in 
most  of  the  lower  valleys ;  while  in  the  more 
elevated  tracts,  tobacco  and  cotton  suliceed 
well,  and  are  cultivated  on  a  large  scale.  South 
of  the  Grran  Salina  the  agriculture  resembles 
that  of  southern  Europe,  except  that  no  rice 
is  raised;  wheat  and  Indian  com  are  the 
principal  crops,  but  barley  and  lucerne  are 
also  extensively  grown,  especially  near  Men- 
doza.  The  principal  exchangeable  wealth  of 
the  republic  is  derived  from  the  herds  of  cat- 
tle. The  number  of  heads  is  above  4,000,000, 
of  which  the  province  of  Buenos  Ayres  alone 
is  said  to  possess  3,000,000;  they  wander 
about  in  the  pampas  nearly  in  a  wild  state. 
The  largest  items  in  the  list  of  exports  con- 
sist of  hides,  hau-,  horns,  tallow,  and  jerked 
beef. 

Gold  and  silver  occur  in  the  Andes,  and  also 
in  the  Sierra  de  Cordova.  Iron  and  lead  are 
met  with  in  small  quantities.  There  is  little 
coal ;  but  salt  is  most  abundant. 

The  most  important  branch  of  manufactures 
is  that  of  ponchos,  or  oblong  square  pieces  of 
woollen  cloth,  with  a  hole  in  the  middle,  to 
pass  the  head  through ;  they  are  used  by  the 
gauchos  and  other  people  as  cloaks ;  the  finest 
are  made  of  vicuna  skins,  in  the  town  of 
Santiago  del  Estero.  Some  wooUeu  fabrics 
for  men  and  women's  dresses  are  also  made, 
as  well  as  saddle  cloths.  In  some  pai'ts  some 
coarse  cotton-cloth  was  formerly  made  by  the 
country-people  for  their  own  use,  but  this 


branch  of  domestic  industry  has  been  nearly 
abandoned  since  the  introduction  of  British 
manufacture. 

The  internal  commerce  of  the  states  is  con- 
siderable, as  most  of  them  have  some  products 
which  are  either  not  at  all  or  only  to  a  small 
amount  raised  in  the  neighbouring  states. 
The  external  commerce  under  Spain  was  very 
small ;  but  it  has  greatly  increased  within  the 
last  few  years.  Trade  is  now  carried  on  with 
all  the  ijrincipal  countries  of  Europe,  and 
with  various  parts  of  America.  The  value  of 
the  British  and  Irish  produce  and  merchan- 
dise exported  to  the  Argentine  States,  be.ty,'een 
1836  and  1846,  varied  from  590,000/.  to 
990,000/.  annually ;  and  m  1849  it  amounted 
to  no  less  than  1,362,904/.  The  imports  from 
the  republic  to  Great  Britain  in  the  same  year 
amounted  to  1,392,445/. 

The  exports  of  the  principal  articles  of 
produce  from  January  to  the  end  of  November, 
1850,  were  as  follows,  in  402  vessels  of  88,762 
tons  :— Hides,  ox  and  cow,  salted,  687,367;  | 
ditto,  dry,  1,514,965  ;  ditto  horse,  dry,  47,194 ; 
ditto,  salted,  127,619;  Horns,  ox  and  cow, 
1,717,632 ;  Tallow,  11,986  pipes,  24,738  boxes, 
and  80  serons;  Wool,  16,414  bales,  3,262 
serous,  and  180  arrobas  ;  Beef,  jerked,  339,654 
quintals. 

PLA'TINA,  or  PLA'TINUM,  is  an  important 
metal,  which  was  first  made  known  u?  Europe 
by  Mr.  Wood,  assay-master  in  Jamaica,  who  B 
met  with  its  orem  1741.    Platinais  separated  | 
from  the  sand  and  other  matters  with  which  it  ! 
is  mixed,  by  washing  with  a  great  quantity  of  ) 
water,  from  which  the  heavier  parts  of  course  j 
subside,  and  these  contain  the  ore  in  question,  i 
The  ore  of  platina  is  composed  of  uTegular  i 
rounded  grains,  which  are  sometimes  flattened :  I 
they  are  of  various  sizes,  often  very  small,  and  t 
occasionally  they  exhibit  fraces  of  crystalhsa-  | 
tion;  but  these  are  probably  derived  from  the  t 
presence  of  some  other  metal.    The  ore,  r 
which  has  a  specific  gra-snty  of  17-33,  contains 
traces  of  six  or  seven  other  metals  ;  and  the  : 
process  of  separation  is  one  of  great  compli- 
cation.   The  pure  platinum  has  a  grarish 
white  colour,  intermediate  between  silver  and 
tin.   When  it  is  free  from  iridium,  it  is  so 
very  ductile  that  it  may  be  dra^vn  into  very 
finewu-e,  not  exceeding  the  2000th  part  of  an 
inch  in  diameter;  it  is  also  very  malleable, 
and  may  be  beaten  into  thin  leaves.  'NMien 
perfectly  pure,  it  is  softer  than  silver,  and  it  is 
susceptible  of  receiving  a  fine  pohsh.    Of  all 
metals  it  is  the  least  expansible.    Its  density 
varies  from  19i  to  21i  times  that  of  water. 
It  sufi-ers  no  change  by  exposure  to  the  aar, 
nor  is  it  oxidized  when  heated  m  it.    It  does 
not  under  any  circumstances  decompose  water. 
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is  infusible  in  the  strongest  heat  of  a  smith's 
irge,  but  it  may  be  melted  by  voltaic  electri- 
ty  or  by  the  oxyhydrogen  hlowpipe.  Of 
1  metals,  except  iron  and  copper,  it  is  the 
st  tenacious:  a  wire  of  the  diameter  of 
;h  of  an  inch,  is  capable  of  sustaining  a 
ight  of  274  pounds.     Like  iron,  platina 
ssesses  the  very  valuable  property  of  welding 
a  high  temperatiure,  and  tliis  enables  us  to 
rm  it  into  chemical  vessels  of  great  and 
lily  use. 

The  uses  of  platina  are  numerous  and  im- 
.ortant;  but  it  is  especially  employed  for 
arming  vessels,  not  merely  for  chemical 
roerations  on  a  small  scale,  but  for  the  con- 
'Qntration  of  sulphuric  acid  by  manufactures, 
oome  years  ago  as  much  as  lOOOZ.  was  paid 
ipr  a  platina  still  for  maldng  certain  acrid 
laemicals  ;  the  price  being  about  a  guinea  an 
innce ;  hut  it  is  now  lower  in  value. 
1  PLATING.   [Electeo  Metailuegy;  Tin 

[lANUrACTTIRE.] 

I  PLOUGH.  The  oldest  forms  of  plough  of 
iihich  we  have  any  description  in  ancient 
lathors,  or  which  are  represented  on  monu- 
it".ents  or  coins,  are  very  simple ;  a  mere  wedge 
r.ith  a  crooked  handle  to  guide  it,  and  a  short 

3am  by  which  it  was  drawn,  form  the  whole 
!-istrument.    The  light  Hindoo  plough,  now 

I I  use  in  many  parts  of  Ladia,  seems  to  differ 
i  ttle  from  tlie  old  model. 

The  different  essential  parts  of  a  plough 
auve  certain  names  usually  given  to  them, 
hhe  Body  of  a  plough  is  that  part  to  which 
II  the  other  parts  are  attached.  The  bottom 
r '  it  is  called  the  Sole  or  Slade,  to  the  fore 
iuort  of  which  is  aflBxed  the  Point  or  Share; 
lae  hind  part  of  the  sole  is  called  the  Heel. 
hhe  Beam,  which  advances  forward  from  the 
M)dy,  serves  to  keep  the  plough  in  its  proper 
lirection,  and  to  the  end  of  it  are  attached 
lae  oxen  or  horses,  which  are  employed  to 
™raw  it.  Fixed  in  the  beam  in  a  vertical 
iHOsition,  before  the  point  of  the  share,  with 

I!  s  point  a  little  forward,  is  the  Ooultcr,  which 
'Rrves  to  cut  a  vertical  section  in  tiie  ground  ; 
nhile  the  point  of  the  share,  expanding  into  a 
■in,  separates  a  slice  by  the  horizontal  cut 
■cm  the  subsoil  or  solid  ground  under  it. 
h'he  Mould-Board,  or  TnrnFurrow,  is  placed 
)lbliquely  behind  the  fin,  to  the  right  or  left, 
■I  order  to  push  aside  and  turn  over  the  slice 
f  earth  which  the  coulter  and  share  have  cut 
fff:  it  thus  leaves  a  regular  furrow  wherever 
wie  plough  has  passed,  which  furrow  is 
Wtended  to  be  filled  up  by  the  slice  cut  off 
r^om  the  land  by  the  side  of  it,  when  the 

I "Plough  returns.  The  SiiUs,  or  handles,  of 
which  there  may  be  either  one  or  two,  as  is 
)  bought  more  convenient,  direct  the  plough 
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hy  keeping  it  in  the  line  required  and  at  a 
regular  depth  iu  the  ground.  Tlie  single  stilt 
appears  to  be  the  most  ancient  form. 

Wheels  ai'e  a  modern  invention  in  compa- 
rison with  the  other  parts.  They  support  the 
end  of  the  heam,  and  prevent  it  from  going 
too  deep  into  the  ground  or  rising  out  of  it 
whUe  the  plough  is  going  on.  The  greatest 
improvements  introduced  into  modem  ploughs 
are  in  the  shape  of  the  mould-board  or 
turn-furrow,  and  the  contrivances  for  regula- 
ting the  line  of  draught  so  as  to  make  the 
plough  go  at  an  equal  depth,  and  cut  off  a 
regular  slice  of  equal  hreadth,  without  any 
great  force  being  applied  by  the  ploughman 
who  holds  the  stilts.  The  mould  board  is 
either  fixed  on  one  side,  or  made  so  as  to  be 
shifted  from  one  side  to  the  other;  in  the 
fijTst  case  half  the  furrow-slices  lie  on  one  side 
and  half  on  the  other,  and  there  is  of  neces- 
sity a  double  furrow  where  they  join.  When 
it  is  desirable  that  the  surface  should  be  quite 
flat,  and  the  furrow-slices  aU  in  one  direction, 
the  mould -board  must  be  shifted  at  every  turn, 
and  a  plough  which  admits  of  this  is  called  a 
Turn-  Wrest  Plough. 

Ploughs  were  formerly  made  of  wood, 
having  those  parts  covered  with  iron  where 
the  greatest  friction  takes  place,  the  share  and 
coulter  only  heing  of  iron  ;  hut  in  consequence 
of  the  greater  facility  of  casting  iron  in  mo- 
dern times,  most  of  the  parts  a>re  now  made  of 
this  metal.  The  beam  and  stilts  are  stUl 
usually  of  wood,  but  even  these  are  now 
sometimes  made  of  wrought  iron.  The 
advantages  of  iron  are,  its  durability  and  the 
smaller  friction  it  occasions  when  once  po- 
lished hy  use.  The  inconveniences  are  the 
additional  weight  of  the  instrument,  and 
consequent  greater  friction  of  the  sole.  Kecent 
experiments  have  proved  this  to  be  greater 
than  was  generally  suspected.  A  great  im- 
provement has  been  introduced  by  making  the 
points  of  the  shai-es  of  cast-iron,  which,  by  a 
mode  of  casting  the  lower  surface  on  a  plate 
of  metal,  makes  one  surface  much  harder 
than  the  other;  and  as  the  softer  surface 
wears  mfare  rapidly,  a  sharp  edge  is  always  r 
preserved.  The  (Afferent  parts  of  a  plough  i 
are  now  usually  cast  so  that  if  any  one  fails  ! 
or  wears  out,  it  can  be  instantly  replaced,  ' 
by  moving  a  few  screws  or  bolts.  There  is 
another  advantage  in  havingthe  essential  parts 
of  cast-non.  If  any  particular  shape  has 
been  once  discovered  to  be  the  hest  for  any 
part,  that  shape  is  preserved  without  deviation 
in  every  plough  made  on  the  same  pattern, 
and  with  respect  to  the  turn-furrow  this  is  of 
great  importance.  The  stilts  of  the  plough 
are  mostly  of  wood ;  ona  will  sulDce  for  a 
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light  soil,  hut  two  are  required  for  a 
Boil. 

I'he  shape  of  a  plough  must  vary  with  the 
nature  of  the  soU  Which  it  is  to  turn  up.  A 
light  soil  must  he  shovelled  up  ;  a  mellow  one 
inay  he  turned  over  with  any  kind  of  mould- 
hbWd;  a  very  stiff  tenacious  soil  which 
adheres  tb  toy  surface  pressed  against  it,  will 
1)6  mofe  easUy  turned  over  hy  a  few  points  of 
contact  which  do  not  allow  of  adhesion, 
liebce  the  point  and  tnm-furrow  have  heen 
niade  of  all  imagiiiable  shapes,  and  while  one 
toian   contends  for  ia  very  concave  form, 


strength,  which  will  go  very  deep  iuto  thi 
ground  and  stir  the  subsoil  a  foot  ot  tne^ 
below  the  bottom  of  the  usual  furrow. 

The  instruments  which  have  been  invented 
to  save  the  time  and  labour  required  by  re- 
peated ploughings  are  very  numerous.    NeW ! 
ones  are  daily  invented)  and  sotiie  are  sup- 
ported by  wheels,  which  render  them  both  I 
lighter  and  more  convenient.     One  of  the  I 
most  important  of  these  instruments  is  thfe 
I  Cvllivator,  or  Scarifier.  [Cultivatoh.] 

It  would  be  in  vain  to  enumerate  the  Vftri- 

x..^   »  V-.-..   pus  ploughs  which  have  been  invented  and 

toother  will  admit  of  nothing  which  is  not  which  are  exhibited  at  the  annual  cattle  and 
very  Convex.  The  lighter  the  plough  is,  con-  agricultural  shows.  The  Essex  plough,  ths 
sistentiy  vith  sufl^cieiit  strength,  the  less  Gold  hanger  plough,  the  Subsoil  plough,  the 
draught  it  reqUu-es,  all  other  circumstances  Siuface  plough  ;  as  well  as  those  which  a^fe 
remaining  the  same.  designated  by  the  names  of  their  makers. 

It  does  not  fall  within  the  province  of  this  Ransome,  Crosskill,  Wedlake,  Garratt,  &o.— 
■work  to  trace  the  circumstances  which  call  for  aU  have  their  respective  points  of  excellence, 
the  varied  modes  of  ploughing.    They  are  There  has  recently  been  introduced  a  hill-iidt 
iiumerous,  depending  both  on  the  crop  and  on  plough.    Several  forms  of  steam  plough,  also, 
the  sou.  For  some  purposes  the  clod  reqmres  have  been  inti-oduced ;  in  which  steam-poWei 
16  be  turned  right  over;  for  others,  to  be  takes  the  place  of  horse  power.    A  steam 
liiriied  to  a  certain  angle.  Very  little  attention  plough  has  been  recently  patented  by  Messrs, 
was  formerly  paid  to  the  straighthess  of  the  Calloway  and  Purkis  of  Putney.    There  b« 
furrows  ;  but  it  is  evident  that  every  deviation  two  ploughs  attached  to  an  endless  chau 
6-om  paraUelism  causes  a  defect  in  the  contact  which  passes  over  two  wheels;  and  thesi 
of  the   slices,  and  a  loss  of  force  by  the  wheels  ai-e  moved  whenever  the  locomotiY^ 
obHquity  of  the  draught.    Hence  equal  and  movement  of  the  steam-engine  takes  place 
straight  fuiTOWs  ai-e  a  sign  of  good  ploughing.  The  ploughing  is  effected  transversely  to  m 
Oneof  the  most  useful  ot)erations  in  ploughing  movement  of  the  machme;  and  this  move 
land  is  to  cross  tlie  former  fun'ows,  by  which  ment  is  only  just  rapid  enough  to  enable  to 
means  the  whole  soil  is  much  more  completely  plough  to  act  upon  new  portiohs  of  groutti 
Btin-ed ;  and  if  any  part  has  been  left  sohd  when  necessai-y.  ^    ^  rru- 

without  bemg  moved  by  the  plough-share,  TLVMBA'GO-GraphUe,  Black  I^ad.  ThI 
which  is  called  a  Balk,  it  is  now  necessarily  substance  occm-s  both  crystalhsed  and  massiva 
jj^o^g3_  but  mostly  in  in-egular  nodules.    It  is  found 

As  a  means  to  enable  the  fanner  to  save  ui  various  pai-ts  of  the  world.   Tliat  of  Bor  I 
hands  and  expedite  the  tillage  of  the  land,  rowdale  in  Cumberland  is  of  the  best  quality  j 
ploughs  have  been  contrived  which  make  two  for  what  ai-e  called  hlackM  pencihi  whiir 
or  mote  furrows  at  once.   When  they  ai-e  well  the  commoner  sorts  ei-e  used  for  makuiv 
constructed,  they  ai-e  veiy  useful  on  light  soUs.  melting-pots^  for  diminishmg  the  friction  o 
if  it  is  not  required  to  go  deep,  and  two  horses  machineiy^  and  for  protecting  ""on  limi, 
cto  draw  a  double  plough,  there  is  a  decided  rasting.  That  which  is  imported  trom  the^^^^^^ 
saving  of  power ;  but  if  it  requires  four  horses  Indies  is  remarkably  soft. 
nothing  is  gained,    the  double  ploughs  are  electricity,  is  miusible,  and  .■^ry  ^^'^^^^^^ 
therefore  not  much  in  use.  combustion.    It  wa«  at  one         «"rpos  , 

t>eep  ploughing  Is  generally  acknowledged  that  plumbago  was  a  carburet  of  »ron,  biit^ 
to  accoi/with  the  best  husbandry,  where  the  the  opinion  of  Berzelms,  ,t  s  a  VJ^^^^^^^^ 
subsoil  is  drynatm-ally.orhasheen  artificially  of  carbon,  and  ^^'^^^'^'^/^^^^^f'^''"^^!^  ' 
drained;  but  some  inconvenience  may  arise  contains  ai-e  in  a  stA  e  of  mixture  merely  anc , 
from  bringing  a  barren  subsoil  to  the  surface,  not  of  chemibal  combination  •. 
in  trench-ploughing  by  two  ploughs  following      Plumbago  is  found  usually  m  pnniarj  o  i 
each  other  in  the  sanio  fim-ow.    It  has  there-  ti-ansition  rocks.    At  Borrowdale  it  occ, i 
foro  been  suggested  to  take  off  the  turn-fun-ow  nests  in  a  greenstone  rock,  winch  cons  mm. 
from  the  plough  which  follows  the  first,  so  a.s  a  bed  in  clay-slate.     In  . 
to  stir  the  subsoil  without  bringing  it  to  the  occurs  in  gneiss;  ht  TiL^ 
surface,    this  idea  has  been  impi-oved  upon  quartz  rock  ;  and  in  the  United  states,  m  felsrn 
by  conslruciing  a  Subsoil-ptovgh  of  great  and  mioa^ftlate,  bUt  always  m  pnmary  rocfts 
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'  The  Borrowdale  mine  is  interesting,  and 
II  lately  supplied  most  of  the  material  for 
!.;lish  pencils.     It   is  about  six  mUes 
111  Kes\¥ick.    It  is  about  half  way  up  a 
r.untain  two  thousand  feet  high,  somewhat 
ilioult  of  access.    Some  of  the  nodules  pro- 
ired  ai-e  pure  plumbago!  whUe  others  have 
ivtioles  of  iron  ore  adhering  to  them.  From 
0,  small  supply  of  the  mateiial,  and  the  high 
e  which  it  commands  in  the  market,  the 
lumg  operations  ai-e  conducted  with  much 
leeaution  and  even  secrecy.    In  the  last 
rjntury  persons  contiived  to  rob  the  mine  of 
I  luch  treasure  mth  impunity  ;  and  this  led  to 
wery  stringent  set  of  rules  for  working.  The 
dune  is  now  nearly  exhausted. 
:  The  manufactm-e  of  black-lead  pencUs  from 
lids  substance  is  noticed  under  Pencils.  The 
=i3dai'  of  which  the  cases  are  foi-med  is  sawed 
luto  long  planks,  and    subsequently  into 
analler  rods  ;  grooves  are  cut  out  by  means  of 
fly-wheel,  of  such  a  si2e  as  to  receive  the 
Liack-lead.    The  pieces  of  mineral  are  cut 
itito  thin  slabs,  and  then  into  rods  ;  these  rods 
i  je  inserted  in  the  gi-ooves,  and  the  two  halves 
i  f  the  ease  are  glued  together. 
.  A  material  for  pencils  is  vei^  much  used, 
-specially  in  France,  made  of  plumbago  mixed 
pp  with  very  fine  clay.    Any  required  degree 
;'  f  hardness  can  be  given  to  the  composition 
^  y  vai7ing  the  proportion  of  the  ingredients. 
^  i?olfPs  "  pm-ifted  black-lead  pencils,"  sold  in 
.iiondon,  have  thkteen  different  degrees  of 
iardness.    Mr.  Brockedon  and  other  persons 
!4so  manufactui-e  pencils  in  which  the  hard- 
cess  and  the  Uackness  vary  in  any  desired 
lefegree. 

PLUMBLINE.  When  a  heavy  body  sus- 
f'ended  by  a  flexible  string  is  at  rest,  the  line 
tassing  through  the  point  of  suspension  and 
><he  centre  of  gravity  of  the  weight  is  in  the 
ititection  in  which  gravity  acts.  The  Horizon 
5  a  plane  perpendiculai"  to  this  line,  and 
lile  Zenith  is  that  point  of  the  heavens  marked 
out  by  the  continuation  of  the  line  upwards, 
f'f  the  string  be  perfectly  flexible,  it  vnU. 
f'ioincide  •with  the  theoretical  line  above  de- 
ncrlbed. 

The  plumbline  is  used  in  the  arts.  In 
swelling  and  in  astronomical  instruments,  it 
nfis  in  most  cases  boon  superseded  by  the 
!>ipirit  level  or  observation  by  reflection. 
■  PLUSH.    This  Is  a  kind  of  velvet,  having 
-I  nap  or  shag  on  one  suiface.    It  consists  of  a 
louble  warp  and  a  single  weft :  one  of  the 
■varps  being  so  thrown  up  to  the  surface  as  to 

■  -orm  the  loose  nap.  Very  frequently  the  upper 

■  warp  is  made  of  goat's  or  camel's  hair ;  so  that 
when  woven  and  cut  the  siu-facc  presents  sorae- 

j  thing  of  a  fitr  like  appearance.   The  mode  of 
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producing  fabrics  of  tliia  Hii^d,  whatevw  way 
be  the  materials  employed,  is  noticed  uadei' 
Velvet. 

PLYMOUTH  DOCK  YARD.  Plymouth 
is  one  of  the  most  important  towns  in  thp 
west  of  England,  in  an  engineering  and  com- 
mercial point  of  view.  The  Breakwater,  the 
Eddystone  Ughthouse,  and  the  Royal  Dock 
Yard,  all  tend  to  give  importance  to  the  place. 
The  first  two  of  these  are  briefly  described 
in  earlier  aiticles.    [Bbeakwateb;  Liohi"- 

HOUSBS.] 

The  dockyard  is  more  pi'operly  at  DevQU- 
port;  but  the  two  towns  form  one  for  all 
practical  pui-poses.  The  dock  yard  extends 
about  half  a  mile  from  north  to  south,  by  a, 
quarter  of  a  mile  from  east  to  west,  and  in  it 
are  employed  about  3000  persons.  There  ai'e 
six  building  slips  for  vessels  of  vai-ious  dimen- 
sions 5  three  docks  for  fitting  and  repairing 
first-rate  vessels  ;  and  two  for  smaller  vessels. 
The  building  shps  are  covered  with  immense 
roofs  of  ii-on,  copper,  ox  zinc.  On  these  slips 
27  war  ships  were  built  between  1(H'«!8  and 
1848.  There  have  been  lately  about  601)1) 
loads  of  timber  used  annnally  in  the  dock 
yard.  A  new  basin  is  now  being  constructed, 
blasted  out  of  the  solid  rock,  at  an  estimated 
expenditure  of  345,000^.  There  are  two  rope 
houses,  1200  feet  long.  A  chain  cable  store- 
house has  lately  been  built,  at  a  cost  of 
40,000/.  About  2000  tons  of  hemp  are  annu- 
ally used  in  the  dock  yard,  for  ropes  and  other 
purposes.  The  rigging-house  is  an  extensive 
buildmg,  500  feet  in  length.  The  Smithery 
is  an  extensive  building,  in  which  Nasmyth's 
steam-hammer  performs  wonders  in  anchor- 
forging.  In  the  engineering  or  mifl-TO-ight 
estabUshment,  the  planing,  tttrning.  prmching, 
drilling,  and  cutting  of  metal  is  caiTied  on. 
In  the  saw-mill  timber  is  cut  into  various 
forms  and  sizes  by  steam-power.  There  are 
mast-houses,  boat  houses,  sail  lofts,  store» 
houses,  and  aU  the  works  of  a  great  naval  yard. 

At  Keyham  Point,  a  short  distance  north- 
ward of  the  dock  yard,  new  steam  docks  ai-e 
now  being  constructed  on  a  magnificent  scale. 
They  will  comprise  large  basins  and  docks  for 
the  reception  of  steamers,  and  factories  for  con-, 
ducting  every  kind  of  repair  which  the  steamers 
may  require.  Tliere  will  be  three-quai'ters  of 
a  mile  of  granite  quays  to  the  basins.  Up  to 
the  present  time  the  sum  expended  in  these 
works  has  been  about  700,000/. ;  and  at  least 
half  a  million  more  will  be  required  to  finish 
them. 

There  are  many  other  government  esta- 
blishments at  Plymouth  and  Devonport  which 
give  rise  to  much  industrial  and  commercial 
activity.   But  there  is  also  much  trade  and 
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commerce  independent  of  those  establish- 
ments. Considerable  trade  is  carried  on  wth 
the  West  Indies,  the  Baltic,  and  the  Mediter- 
ranean ;  and  coastwise  with  London  and  othei 
places.  There  is  an  active  fishery  of  hake  and 
■whiting.  Granite,  Hmestone,  slate,  and  mar- 
ble, are  quarried  in  the  neighbourhood. 

The  Plymouth  Dock  Company  are  forming 
basins,  docks,  and  quays,  to  accommodate  the 
steamers  on  various  mail  routes  which  are 
proposed  to  be  established  there.  The  Cape 
mail  steamers  already  start  from  Plymouth. 
The  dock  will  be  placed  in  immediate  connec- 
tion wth  the  broad  guage  railway  to  London. 

POLAND.  Whether  regarded  as  a  king- 
dom, or  as  a  mere  province  of  the  Russian 
Empu-e,  Poland  demands  only  a  few  words 
respecting  its  produce  and  commercial  ia- 
dustry. 

Though  Poland  is  not  distinguished  by 
fertility,  it  produces  more  grain,  hemp,  flax, 
and  tobacco,  than  are  reqmred  for  its  con- 
sumption, and  it  exports  these  articles  to 
other  countries.  Wheat  is  only  abundant  in 
the  hiUy  southern  region:  the  principal 
species  of  grain  which  are  cultivated  in  the 
other  parts  of  the  kingdom  are  rye,  oats,  and 
buckwheat ;  barley  is  also  raised,  but  less  ex- 
tensively. Leguminous  vegetables  are  much 
valued  and  their  cultivation  attended  to.  As  a 
considerable  part  of  the  country  is  still  covered 
with  forests,  timber  constitutes  an  important 
article  of  export.  The  forests  consist  of  oak, 
ash,  hme-trees  and  birch,  but  chiefly  of  pine 
and  fir.  Several  metals  and  minerals  are 
abundant  m  the  hilly  region.  Among  the 
metaUic  ores  are  those  of  silver,  iron,  copper, 
lead,  and  zinc.  Rock-salt,  marble,  and  a  httle 
coal,  are  met  with. 

In  the  city  of  Cracoio  there  are  no  manu- 
factures of  any  importance  except  a  few  an 
cloth  and  woollens.  Cracow  is  the  chief 
depot  in  Poland  for  Hungarian  wines,  salt,  and 
wax,  and  is  the  central  pomt  of  commerce 
between  Poland  and  Hungary;  but  its  trade, 
which  is  principally  in  the  hands  of  Jews,  is 
not  extensive.  At  Warsaw  the  manufactures 
are  of  many  different  kinds,  and  the  trade  of 
the  city  is  considerable,  the  vicinity  of  the 
Vistula  being  favourable  to  its  developement. 
It  is  felt,  however,  that  the  mouth  of  the 
Vistula  being  in  another  country  (Prussia), 
is  a  circumstance  which  greatly  checks  the 
commerce  of  Warsaw,  owing  to  the  resti-ictions 
in  international  commerce  between  Russia  and 
Prussia.  All  the  other  towns  in  Poland  are 
less  in  commercial  and  trading  importance 
than  Cracow  and  Wai-saw. 

POLARISCOPE.    The  phenomena  of  the 
Polarization  of  light  are  of  so  refined  and 


delicate  a  character,  that  any  description  of  a 
polariscope  would  be  of  little  value,  without 
such  a  notice  of  the  phenomena  as  would 
carry  us  beyond  the  province  of  the  pre- 
sent work.  We  will  therefore  merely  state 
that  a  polarising  apparatus,  whether  called  a 
polariscope  or  by  any  other  name,  is  a  contri- 
vance for  exposing  crystals  and  other  translu- 
cent bodies  to  the  action  of  hght,  with  a 
power  of  giving  rotatory  movement  to  one 
or  more  parts  of  the  apparatus. 

POLYCHRO'MY  is  a  modem  tenia  used  to 
express  the  ancient  practice  of  colouring 
statues  and  the  exteriors  of  bmldings.  In 
Egypt  it  was  at  all  times  a  universal  custom 
to  have  recom'se  to  colours  in  the  decoration 
of  architecture.   As  to  the  practice  in  Greece, 
it  appears,  from  the  remains  of  colour  found 
upon  antient  monuments,  that  the  colouring 
was  strictly  confined  to  the  ornamental  pai-ts 
— to  the  friezes,  the  metopes,  and  the  tympanaf 
of  the  pediments.   In  later  times  amongstf 
the  Romans,  in  the  tunes  of  Vitruvius  and| 
Phny,  the  practice  seems  to  have  degenerated| 
into  a  mere  taste  for  gaudy  colom-s,  and  tol 
have  been  very  general,  as  we  see  in  the  ruins 
of  Pompeii,  where  however,  occasionally,  the  , 
Arabesque  decorations  upon  the  walls  of  thel| 
courts  in  the  lai-ger  houses  are  very  elegant 

Polychrome  sculptm-e  was  quite  as  general^ 
amongst  the  Greeks  as  polychrome  architec 
ture.  The  acrolUhic  and  the  chrijselcphantin 
statues  both  come  under  this  head.  In  th 
latter  style  were  many  of  the  most  remarkable 
productions  of  ancient  art:  the  Jupiter  at 
Olympia,  and  the  Minerva  at  Athens,  by 
Phidias;  the  Juno,  at  Argos,  by  Polycletus,^ 
and  the  JEsciilapius,  at  Epidaurus,  by  Thra-i 
symedes ;  and  others  described  by  Pausaniasi 
In  the  flomishuig  period  of  Grecian  artj 
custom  seems  also  to  have  defined  Umits  to 
this  practice,  for,  except  in  the  rudest  ages, 
the  figm-e  itself  was  never  painted,  although  it 
appeai-s  to  have  been  sometimes  covered  with 
an  encaustic  varnish.  The  naked  mai-ble  o 
the  works  of  the  greatest  sculptors  wa^ 
not  colom-ed ;  the  colouring  was  confined  to  ■ 
the  lips,  the  eyes,  the  haii-,  the  drapery, 
the  ornaments  of  the  di-ess. 

At  the  present  day  polychroray  in  arcliitec 
tm-e  is  advocated  by  many  persons  of  taste 
The  encaustic  painting  of  some  of  om-  intei" 
ors  and  the  gorgeous  splendour  of  the  ne^v 
House  of  Lords,  ai-e  examples.  The  much 
discussed  choice  of  colours  by  Mr.  Owen 
Jones  in  the  Palace  of  Industiy  beai-s  on  the 
subject  of  polychromic  decoration. 

POMATUM.  The  pomatums  or  pominada 
as  they  ai-e  called  by  the  French,  arc  so 
named  because  they  were  ongmally  made  ol 
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.pples  and  lard.     They  are  now  made  of 
■arious  ingredients,  and  in  various  ways.    i<  or 
considerable  number  of  pomatums  hogs' 
ird  and  beef  suet  are  brought  to  a  very  fine 
ate,  melted  and  scented  by  causing  odorife- 
ais  flowers  to  remainin  the  mixture  for  many 
;oiu-3.   In  another  method  the  pomatimi  is 
pread  into  a  layer  upon  which  the  leaves  of 
cented  flowers  are  placed,  and  removed  daily 
mtil  the  mass  is  scented.    Another  mode  is 
.y  adding  fragrant  essences  to  the  pomatum. 
VU  these  are  manufactured  on  a  very  large 
J.  icale  in  France ;  and  the  variety  of  flowers 
:3mployed  is  considerable. 

PONTINE  MARSHES  is  the  name  of  a 
k.ow  marshy  plain  in  the  Papal  State,  about  24 
aniles  long  by  10  broad.  It  is  remarkable  from 
idle  attempts  made  to  drain  it;  somewhat 
lalogous  in  character  to  those  of  the 
BBedfoed  Level.  There  is  every  appearance 
-iiat  this  district,  which  is  a  basin  nearly  sm-- 
■counded  by  hills,  was  once  a  gnlf  of  the  sea, 
iTiThich  has  been  gradually  filled  up  by  alluvium 
[riomthe  mountains.  Withia  the  historical 
>{)eriod  it  was  a  fertile  district,  containing 
;u;owns,  and  a  considerable  population.  Both 
mnder  the  Republic  and  the  Empire  great 
iTiTorks  were  undertaken  for  the  draming  of 
tithese  marshes;  and  the  Appian  Road  tra- 
versed part  of  them  to  Ten-acina.  Something 
has  been  done  in  modern  times  by  the  popes, 
L-from  Boniface  VIII.  to  Pius  VI.,  ajad  by  Na- 
ppoleon  during  the  French  occupation  of  the 
TRoman  States.  Since  that  time  aU  that  has 
b.been  done  for  the  Pontine  Marshes  has  been 
Uo  maintain  the  drainage  in  the  state  in  which 
PPius  VI.  left  it,  by  keeping  the  canals  clear 
maH  the  dykes  in  repair.  The  greater  part  of 
lithe  plain  is  covered  with  rich  pastures,  in 
wwhich  are  fed  numerous  herds  of  horned 
cicattle,  and  other  parts  of  it  axe  sown  with  rice, 
wwheat  and  Indian  com,  and  afford  rich  crops. 
Iln  the  spiing,  before  the  great  heat  renders 
Uthe  atmosphere  unwholesome,  it  has  the 
&  appearance  of  a  most  delightful  region.  But, 
(•  except  the  post  stations  along  the  high  road, 
land  some  scattered  huts  here  and  there,  there 
i-is  no  pei-manent  population  throughout  the 
It  whole  of  the  plain. 

PONTOONS  are  vessels  used  in  the  for 
rmation  of  floating-bridges  for  military  purposes. 
C  General  Pasley  has  constructed  pontoons  in 
I  the  form  of  canoes,  with  decks,  each  end  being 
I  shaped  like  the  head  of  a  boat.  They  consist  of 
I  light  timber  frames,  covered,  except  the  deck, 
1  •with  sheet  copper ;  and  each  vessel  is  formed 
i  in  two  equal  parts  by  transverse  partitions,  so 
t  that  the  demi-pontoons  may  be  separated  from 
«  each  other  when  the  bridge  is  to  be  conveyed 
«  on  carriages  by  land  with  the  army.  Wlien 


in  the  water,  the  parts  are  connected  together 
by  a  rope,  which  passes  through  two  per- 
forations in  the  keel,  near  the  place  of  junction, 
and  by  a  rectangular  frame  of  wood,  which  is 
laid  along  the  deck,  and  attached  to  it  by 
lashings. 

Sir  James  Colleton,  some  years  since,  m- 
vented  pontoons  of  wood  of  a  cylindrical  form, 
some  of  which  have  been  occasionally  em- 
ployed in  experimental  operations ;  and  cylin- 
drical pontoons  of  tin,  which  were  subse- 
quently invented  by  Colonel  Blanchard,  have 
lately  been  introduced  into  the  service.  These 
last  have  hemispherical  or  conical  ends.  They 
possess  the  advantages  of  great  lightness  and 
buoyancy.  The  diameter  of  one  of  the  cylm- 
ders  is  2  ft.  6  in.,  and  its  length  23  ft.  A 
rectangular  frame,  rather  greater  in  length 
than  the  breadth  of  the  intended  bridge,  is 
made  fast,  by  ropes,  longitudinally,  on  the 
surface  of  each  of  two  cylinders  placed  parallel 
to  one  another  at  about  10  ft.  asunder;  and 
on  these  frames  rest  the  baulks  carrying  the 
chesses,  or  planks,  which  form  the  road.  Two 
pontoons,  with  their  platform,  constitute  a 
raft;  which,  when  the  bridge  is  to  be  formed, 
are  rowed  to  their  stations  in  a  line  across 
the  river,  the  lengths  of  the  pontoons  being 
parallel  to  the  banks,  and  there  anchored; 
the  distances  between  the  nearest  pontoons  in 
two  rafts  being  equal  to  that  between  the  two 
pontoons  in  each  raft.  Then  each  raft  cai-ry- 
ing  the  materials  which  are  to  make  a  platform 
over  the  water  between  itself  and  the  next, 
such  platform  is  laid  down  in  a  manner  similar 
to  that  which  is  employed  in  laying  down  tha 
platform  of  the  raft ;  and  from  each  of  the 
extreme  pontoons  a  like  platform  is  extended 
to  the  shore  of  the  river. 

POPLAR  TREE.    There  are  several  va- 
rieties of  poplar  tree,  which  render  useful  ser- 
vice to  man,  though  not  in  so  great  a  degree  as 
many  other  trees.  The  timber  of  the  wJiiie  poplar 
is  very  light  coloured,  and  is  used  in  Prance 
and  Germany  for  a  variety  of  minor  purposes. 
It  malces  excellent  packing  cases,  because 
nails  may  be  driven  into  it  without  causing  it 
to  spht.   It  is  used  extensively  by  turners 
and  cabinet-makers.    The  boards  and  rollers 
around  which  pieces  of  silk  are  wrapped  in 
merchant's  warehouses  and  in  shops  are  made 
of  this  wood,  which  is  adopted  on  accovuit  of 
its  lighiuess  lessening  the  expense  of  freight. 
It  is  much  used  for  flooring-boards,  for  loi'ge 
folding-doors  for  barns,  and  for  other  building 
purposes.   It  is  used  as  a  substitute  for  lime- 
tree  in  musical  instruments.   Wooden  dishes 
and  casks  are  occasionally  made  of  it.  The 
timber  of  the  Mack  poplar  is  used  for  much 
the  same  purposes  as  the  white.   It  is  yellow, 
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soft,  and  easy  to  work ;  and  is  prefen-ed  by 
cabinet-makers  for  many  pui-poses.  It  is  used 
for  clogs,  the  soles  of  wooden  shoes,  bowls 
and  other  turner's  ware,  and  In  cart  bmlding. 
The  Lomhardy  'poplar  produces  wood  less  ser- 
\dceable  than  that  from  the  other  varieties ; 
but  rafters,  small  beams,  boards,  &o.,  made  of 
this  wood  and  afterwards  coated  with  tar,  are 
found  to  he  durable.  The  wood  of  the 
TrenibUn (J poplar  ov  Aspen  is  white  and  tender; 
and  is  employed  by  turners;  by  coopers  for 
hen-mg  casks,  milk  pails,  &c.;  by  sculptors 
and  engravers ;  by  joiners  and  cabinet-makers ; 
and  by  the  makers  of  clogs,  wooden  shoes, 
butcher's  ti-ays,  pack  saddles,  and  a  number  of 
other  articles. 

As  fuel,  poplar  wood  is  of  inferior  heating 
power;  but  it  gives  out  its  heat  very  quickly; 
the  ovens  of  neai-ly  all  the  Pai-is  bakers  are 
heated  by  this  wood.  The  bark  of  the  black 
poplar  is  employed  in  tanning  leather;  when 
pulverised  it  is  eaten  by  sheep;  and  bemg 
very  thick,  light,  and  corky,  it  is  used  by 
fishermen  to  support  their  nets,  and  even  as 
corks  for  bottles.  The  bark  of  the  aspen 
forms  the  principal  food  of  the  beaver ;  it  is 
also  usefully  employed  in  medicine. 

In  Sweden  the  leaves  of  the  white  poplai- 
are  eaten  by  cattle.  The  buds  of  the  black 
poplar,  macerated  in  boUing  water,  and  after- 
wai-ds  bruised  in  a  mortar  and  pressed,  yield 
a  fat  substance  which  bums  like  wax  and  ex- 
hales a  fine  odour.  The  balsamic  sap  with 
which  the  buds  are  covered  forms  the  basis  of 
an  ointment  which  was  much  prized  in  former 
times.  The  young  shoots  may  be  used  in 
basket-making ;  and  the  shoots  with  the  leaves 
on  are  sometimes  used  as  brooms.  The 
cottony  siibstance  or  flock  which  suiTOunds 
the  seed  has  been  used  in  Germany  and 
France  as  waddmg;  and  it  has  also  been 
occasionally  manufactnred  into  cloths,  hats, 
and  paper.  The  Balsavi  poplar  yields  a 
balsam  from  the  buds ;  it  is  collected  ft-om 
the  trees  m  spring,  at  which  season  it  collects 
into  drops  on  tlie  points  of  the  buds.  In 
Siberia  a  medicated  wine  is  prepared  fi-om  the 
buds. 

POPLIN.  Among  the  vai'ieties  of  woven 
goods  in  which  silk  and  worsted  or  silk  and 
woollen  ai-e  used  in  combination,  poplin  is  one 
of  the  best  and  most  esteemed.  Tdhlnct  is 
one  form  of  this  material;  and  Irehmd  has 
been  distinguished  for  the  excellence  of  its 
poplins  and  tabinets.  The  demand  is  now 
small,  as  other  kinds  of  textile  fabrics  have 
lately  been  more  in  favoiu-;  hut  the  inch  Irish 
popUns  and  tabinets,  though  employing  only  a 
small  number  of  persons  in  their  manufacture, 
maintain  then-  high  character. 


POPPY.  [Opium.] 

PORCELAIN.       [POTTEKY    AND  POHfl*- 
LAIN.] 

PORCH  is  a  general  term  for  any  pra- 
jeotion  forming  a  covered  space  immediately 
before  the  entrance  to  a  building,  open  in 
front,  and  more  or  less  inclosed  at  its  sides. 
The  distinction  between  a  porch  and  a  portico 
is,  that,  however  important  it  may  be  as  a 
feature,  the  former  appears  only  a  subordinate 
part  of  the  building  to  which  it  is  attached; 
whereas  the  other  may  be  the  whole  of  a 
front.  In  Norman  architecture,  the  porches 
or  portals  ai'e  httle  more  than  a  modification 
of  the  similar  features  in  Byzantine  and  Lom- 
jardio  architecture.  Of  porches,  stiictly  bo 
called,  there  are  few  instances,  either  in  Nor- 
man or  Gothic  architecture ;  there  are  often 
aowever  spacious  portals,  which  do  not  ad- 
vance beyond  the  general  plan  of  the  building 
in  front,  but  form  entrances,  deeply  recessed 
and  inclosed  T^ithin  the  lower  part  of  the 
struetm'e.  In  ancient  Enghsh  domestic  archi- 
tecture, porches,  properly  so  called,  are  fre- 
quent. 

POROSITY  is  a  property  common  to  all 
the  bodies  of  nature,  at  least  we  know  none 
in  which  the  particles  are  contiguous  to  one 
another.    In  some,  as  sponge  and  cork,  the 
pores  are  visible  to  the  eye,  and  in  others 
they  may  be  rendered  so  by  the  aid  of  a 
microscope.    In  bodies  whose  pores  are  not 
thus  manifest,  the  existence  of  the  intervals 
between  the  molecules  is  proved  by  various 
circumstances.    Thus  water  or  mercury  being 
contained  in  an  open  vessel  of  wood  over  the 
exhausted  receiver  of  an  air-pump  will,  by 
the  pressm-e  of  the  atmosphere,  be  forced 
through  the  wood,  and  fall  thence  in  a  shower : 
liquids  also  ai-e  frequently  filtered  by  being 
made  to  pass  through  the  pores  of  paper; 
and  in  the  Florentine  experiment,  for  deter- 
mining whether  or  not  water  is  compressible, 
the  fluid  was  by  pressm-e  forced  through  the 
pores  of  the  vessel  of  gold  in  which  it  was 
contained.    Again,  the  porosity  of  bodies  is 
inferred  from  then-  elasticity,  and  the  sounds 
which  are  heard  when  the  molecules  ai-e  in  a 
state  of  vibration  :  also,  in  transparent  bodies 
(and  the  most  dense  metals  are,  when  renderec 
suffioiently  thin,  found  to  he  transparent),  it 
is  infen-ed  from  the  fact  that  the  particles  of 
light  pass  through  them,  or  that  the  vibrations 
of  031  fcthereal  fluid  take  place  among  the 
molecules.    Finally,  the  porosity  of  bodies  is 
proved  from  the  fact  that  they  suffer  con- 
traction of  volume  by  being  exposed  to  col( 
and  by  mechanical  compression,  since  snoh 
contractions  can  only  lake  place  in  con- 
sequence of  the  particles  being  forced  closer 
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together  than  they  aa-e  iu  the  usual  states  of 
the  bodies. 

PORPHYRY.  A  lai-ga  number  of  rocks  of 
igneous  origin,  both  very  ancient  and  com- 
paratively modern,  are  thus  designated ;  but 
properly  speaking,  a  pai'ticular  structure  is 
indicated  by  it,  and  not  a  definite  rock  or 
family  of  rocks.  Felspar  of  a  granular  tex- 
tm-e,  -without  crystals  imbedded,  is  claystone ; 
with  imbedded  crystals  of  felspar  it  is  por- 
phyry. Hornblende,  mixed  with  uncrystal- 
lised  felspar,  makes  some  greenstones;  with 
imbedded  ciystals  of  felspar  this  becomes 
greenstone  porphyi-y.  Hence,  by  this  mode 
of  designation,  we  have  pitch  stone-porphyry, 
greenstone-porphyry,  basaltic-porphyry,  fel- 
spar-porphyi-y,  and  even  so  vague  a  term  as 
ti-ap-porphjTy ;  and  on  the  other  hand,  more 
correctly,  porphyritic  pitchstone,  porphyi-itic 
claystone,  porphyritic  greenstone,  porphyritic 
bas^t,  and  porphyritic  granite. 

PORTCULLIS  is  an  assemblage  of  several 
lai'ge  pieces  of  wood,  joined  across  one 
another  like  a  haiTow,  and  each  pointed  with 
iron  at  the  bottom.  They  are  sometimes  hung 
over  the  gateways  of  old  fortified  towns,  ready 
to  let  down  in  case  of  a  surprise,  when  the 
gates  could  not  bo  shut. 

PORTFIRE  is  a  composition  consisting  of 
saltpetre,  sulphm-,  and  mealed  gunpowder,  in 
the  proportion  of  6,  2,  and  1,  respectively, 
mixed  together,  and  rammed  or  driven  into  a 
paper  case  of  a  cylindrical  or  conical  form,  and 
less  than  an  inch  in  diameter.  Portfire  is 
used  for  firing  ai'tillery  or  mines ;  and  a  piece 
sixteen  inches  long  will  burn  from  twelve  to 
fifteen  minutes. 

PORTICO.  Originally  applied  without  dis- 
tinction to  colonnades  and  covered  ambu 
latoines,  this  term  is  now  limited  to  signify  a 
sheltered  space  inclosed  by  columns  at  the 
entrance  to  a  building ;  and  unless  othemvise 
expressed,  roofed  with  a  pediment,  lUve  the 
end  or  front  of  a  Grecian  temple.  The  term 
as  now  restricted,  answers  to  the  PronAos  of 
such  a  temple.  Porticos  are  described  accord- 
ing to  the  number  of  columns  in  front,  viz., 
tetrostyle,  hexastyle,  octastyle,  &c.  They  are 
called  in'ostyle  when,  as  generally  liappens, 
they  project  from  the  main  building.  Such  as 
are  in  antis,  and  recessed  within  the  front  of 
the  building,  are  technically  called  loij(jias. 

PORTLAND  STONE.  [DonsETsniRE  ; 
Stone  fop.  Building.] 

PORTLAND  VASE.  This  beautiful  specimen 
of  ancient  art  is  one  of  the  choicest  treasures 
deposited  in  the  British  Museum.  The  time 
of  its  production  is  now  unknown ;  but  it  is 
presumed  to  be  the  work  of  a  Grecian  artist. 
'The  first  information  we  have  respecting  it  is 
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that  about  the  middle  of  the  16th  century  the 
vase  was  foimd  enclosed  in  a  marble  sarc6- 
phagus,  within  a  sepulchral  chamber,  under 
the  eminence  called  the  Monte  del  Grano, 
about  two  miles  and  a  half  from  Rome  on  the 
road  to  Frascati.  This  sepulchral  chamber 
appears  to  have  been  the  tomb  of  the  Emperor 
Alexander  Severus  and  of  his  mother  JuUa 
Mammrea ;  and  the  vase  was  probably  a 
cinerary  m'n  belonging  to  the  sepulchre.  The 
elegance  of  form  and  the  admkable  workman- 
ship of  the  vase  procured  for  it  a  place  m  the 
palace  of  the  Barberini  family  at  E,ome,  where 
it  remained  more  than  two  centm'ies ;  after 
which  it  became  the  property  of  Sir  Wilham 
Hamilton,  from  whom  it  passed  to  the  Duchess 
of  Portland.  In  1810  it  was  deposited  in  the 
British  Museum  by  the  Duke  of  Portland. 
On  Feb.  7,  1845,  a  young  man,  a  visitor  at 
the  museum,  wilfully  broke  the  vase  into 
several  pieces  by  throwing  a  stone  at  it.  The 
ofi'ender  was  secured,  and  punished  by  im- 
prisonment. He  seemed  to  be  influenced  by 
no  other  motive  than  a  morbid  desu-e  for 
notoriety.  The  fragments  of  the  vase  were 
afterwards  joined  together,  and  the  work  re- 
Stored  far  more  successfully  than  might  have 
been  anticipated. 

This  vase  was  said  by  Montfaucon  to  be 
formed  of  a  precious  stone;  but  subsequent 
examinations  has  shown  the  material  to  be 
dark  blue  glass,  relieved  by  figures  and 
devices  in  white  enamel.  It  is  about  ten 
inches  in  height. 

PORTSMOUTH  DOCKYARD,  The  ex- 
cellence of  Portsmouth  Harbour  attracted  the 
notice  of  the  Romans,  who  estabhshed  a 
station  at  Pprchester  on  its  northern  shore. 
Portsmouth  was  a  place  of  importance  in  the 
time  of  Henry  I.,  and  there  was>  a  naval 
station  there  in  the  reign  of  John.  The 
dockyard  is  the  largest  in  the  kingdom, 
covering  from  115  to  120  acres.  It  includes 
a  rope-house,  anchor  wharfs,  an  anchor  forge, 
a  copper  sheathing  foundry  and  mills  ;  block, 
mast,  sail  and  rigging,  and  other  store-houses; 
a  grand  basin,  in  wliich  vessels  are  received 
with  all  their  standing  and  running  rigging  to 
be  repaired ;  building  slips,  docks  for  repairing 
— in  a  word,  all  that  is  requisite  for  the  con  ■ 
struction,  equipment,  armament,  and  repair  of 
vessels.  There  are  also  residences  for  the 
port-admiral,  the  admiral  superintendent,  and 
other  ofllcers  of  the  yard,  a  chapel,  a  school 
for  naval  architecture,  and  other  buildings. 
The  block-machinery,  invented  by  the  late 
Sir  M.  Tsambert  Brunei,  is  an  admirable 
manifestation  of  mechanical  skiU ;  it  is  im- 
pelled by  steam.  [Bi.ook-Ma.chinery.]  Ad- 
jacent to  the  dockyard  is  the  spacious  and 
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change  was  made  from  distance-rates  to  a  foui'- 
penny  rate ;  and  on  the  10th  of  December 
following  a  fvu-ther  change  to  the  penny-rate 
was  made.  The  following  are  the  total  num- 
bers of  letters  which  passed  through  the  post- 
offices  of  the  United  Kingdom  in  the  last 
twelve  yeai-3,  beginning  with  the  year  when 
the  first  partial  change  was  made ! — 


Year.  Number  of  Letters. 

1839    70,000,000 

1840    169,000,000 

1841    106,500,000 

1843    208,500,000 

1843   280,500,000 

1844    843,000,000 

1846    871,500,000 

1846    299,500,000 

1847    382,000,000 

1848    330,000,000 

1849    337,500,000 

1850    347,000,000 


In  the  year  1851  we  may  take  one  million 
letters  per  day,  Sundays  included,  as  a  very 
near  approximation  to  the  probable  number. 
In  the  year  before  the  alteration  fl838)  the 
gross  receipts  of  the  post-office  were  2,407,816/.; 
the  net  receipts  were  1,676,522/.  In  1849,  the 
gross  receipts  were  2,313,149 ;  and  the  net 
receipts  840,787/. 

The  conveyance  of  the  letters  from  one 
part  of  the  kingdom  to  another  is  effected  by 
contract  between  the  postmaster-general  and 
the  coach  and  raUway  proprietors.  In  the 
yeai-  1839  the  number  of  miles  travelled  by 
mail  coaches  was  7,377,851,  at  an  average 
speed  of  about  nine  miles  an  hour.  At  the 
present  time  all  the  mails  from  London  ai-e 
conveyed  by  railway,  with  the  aid  of  branch 
coaches  to  convey  them  beyond  the  reach  of 
the  railways.  Contracts  are  entered  into  with 
the  various  companies  and  the  rates  deter- 
mined partly  on  the  probable  number  of  letters, 
and  partly  on  the  length  of  Une.  In  1849, 
the  General  Post-Office  paid  to  the  Eailway 
Companies  for  conveying  letters  and  news- 
papers the  sum  of  253,586/.  The  mileage  per- 
formed by  the  trains  which  conveyed  the  letters 
and  newspapers  was  upwards  of  20,000,000 
miles. 

Among  the  many  admirable  contrivances  for 
facilitating  the  post-office  business  of  railways, 
is  Mr.  Dicker's  apparatus  for  giving  and  re- 
ceiving the  bags  at  each  station.  The  appa- 
ratus is  used  by  many  of  the  great  companies, 
and  is  about  being  used  by  more.  The  post 
stations  are  more  numerous  than  the  passcn(jr.r 
stations ;  or,  more  correctly,  the  mail  trains  do 
not  stop  at  certain  minor  stations,  which 
must  yet  have  their  regular  bags  of  letters ; 
and  as  the  throwing  of  the  bags  to  or  from 
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the  platform  during  a  speed  of  30  miles  an 
hour  would  be  very  uncertain  work,  another 
plan  is  adopted.  The  station  keeper  atljusts 
the  bag  which  is  to  go  from  the  station ;  and 
the  mail-guard  adjusts  that  which  is  to  go  to 
the  station.  The  station  has  a  delivery  stmdard, 
pud  the  mail-carriage  has  a  receiving  net ;  the 
two  bags  are  hung  loosely,  respectively,  on 
the  standard  and  on  the  edge  of  the  net ;  and 
while  the  ti'ain  is  passing  rapidly  by  the 
station,  the  edge  of  the  net  catches  against 
the  station-bag,  whisks  it  off  a  kind  of  hook, 
and  deposits  it  in  the  net  which  is  spread  open 
at  the  side  of  the  carriage ;  at  the  game  in- 
stant the  carriagevbag  is  caught  against  the 
standard,  and  thrown  down  upon  the  platform, 
or  else  enclosed  in  a  net. 

In  respect  to  foreign  countries,  there  are 
contracts  in  force  with  steam-packet  com- 
panies for  the  conveyance  of  mails  from 
England  to  various  parts  of  the  world.  The 
amount  paid  for  this  service  in  1840  was 
748,296/. 

The  principle  of  cheap  postage  has  been 
applied  to  the  transmission  of  money  through 
the  post-office  by  means  of  money-orders,  A 
few  years  ago  the  cost  of  sending  10s.  tp  a 
person  160  miles  from  London  would  have 
been  2s.  2d.,  whereas  the  expense  would  now 
be  only  4rf.,  including  the  postage,  In 
November,  1840,  the  commission  on  money- 
orders  was  reduced  from  Is.  6d,  to  6d.  for 
sums  above  21.  and  not  exceeding  5/. ;  and 
from  Gd.  to  3d.  for  sums  not  exceeding  21. 
The  number  of  offices  empowered  to  grant 
money-orders  has  been  increased,  and  other 
facilities  have  been  granted.  The  consequence 
of  theso  successive  changes  have  been  as 
follows : — 

Number  and  amount  of  moneyrorders  issued 
in  England  and  Wales  in  the  quarters  ending-^ 

Noi  Amount; 
5  Apiil,  1839  ....  28,838  ^49,496 
5  Jan.,  1840  ....  40,763  67,411 
5  Jan.,  1841  ....  189,984  334,652 
5  Jan.,  1849    ....  4,803,727  8,151,295 

5  Jan.,  1850    4,248,891  8,152,643 

POTA'SSIUM;  POTASH.  The  remark- 
able metal  Potassium  was  discovered  by  Sir 
H.  Davy  in  the  year  1807.  Its  properties 
are  the  following : — In  colour  and  lustre  it 
strongly  resembles  mei'ciu'y ;  it  is  solid  at  the 
usual  temperature  of  the  air :  at  50°  it  is  soft 
and  malleable,  and  yields  like  wax  to  moderate 
pressure,  and  at  32°  it  becomes  brittle;  at 
70°  it  is  somewhat  fluid,  but  not  perfectly  so 
till  the  temperature  readies  150° ;  if  heated  to 
low  redness,  out  of  the  contact  of  the  air,  it 
sublimes,  and  condenses  on  cooling,  ixn- 
changed.    Its  texture  when  brittle  is  crystal- 
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line.  Its  specific  gravity  at  60°  is  only  0-865, 
thereby  presenting  a  remarkable  contrast  to 
mercury.  It  is  opaque,  and  a  good  conductor 
of  beat  and  electricity. 

The  most  remarkable  chemical  property  ot 
potassium  is  its  great  affinity  for  oxygen 
which  at  common  temperatures  exceeds  that 
If  any  other  body  for  this  elementary  sub- 
stance.  It  taa-nisbes  rapidly  and  visibly  by 
mere  exposm-e  to  the  air,  and  the  more  rapidly 
S  the  air  contains  moisture,  jhich  it  decom- 
poses, and  by  combining  with  its  oxygen  ba 
comes  oxide  of  potassium,  or  potash.  On 
account  of  its  powerful  affinity  for  oxygen  it 
must  be  kept  either  in  smaU  glass  tubes  her- 
xxietically  sealed,  or  in  afluid,  such  as  naphtha^ 
which  contains  no  oxygen.   When  heated  m 
the  air  it  takes  fire,  bums  with  a  purple  flame, 
the  evolution  of  much  heat,  and  is  converted 
either  into  potash  or  peroxide  of  PO^sh,  or 
a  mixture  of  them.    It  takes  the  oxygen  fiom 
any  mixture  of  gases  containing  it,  and  indeed 
from  ahnost  every  substance  with  which  that 

element  happens  to  be  combined;  so  that 
when  thrown  upon  water  it  decomposes  it, 

burning  vividly.  , 
Oxyqen^nd^Potassiumioxm  two  compounds, 

of  which  the  chief  is  the  well  known  substance 
Votash.  This  is  white,  solid,  extremely  caustic, 
and  readily  attracts  moisture  and  carbonic 
acid  from  the  air  ;  it  fuses  when  heated,  but 
bears  a  high  temperature  without  bemg  vola- 
tilised or  decomposed.    The  hydrate  ofvotash 
is  formed  whenever  an  aqueous  solution  o. 
potash  is  evaporated  to  di-yness;  it  is  white, 
hard,  and  brittle,  extremely  caustic,  very  de- 
Cescent,  and  very  soluble  both  m  water  and 
in  alcohol.   Potash  is  most  extensively  eni- 
ployed  in  manufactures,  and  is  an  extremely 
valuable  allcali.   From  a  combination  of  cyan- 
ogen with  potassium  Pr»ssia,iJ5iue  is  obtained. 
Nitrate  of  Potash,  Nitre,  or  Saltpetre,i^  coloui-- 
le  s,  inodorous,  has  a  cooling  sharp  sahne 
taste  and  is  readily  soluble  both  m  cold  and 
S  hk  water.    At  'about  C16°  of  Fahr  in^re 
fuses,  and  at  a  high  temperatui-e  it  suffers 
decomposition.    Nitre  possesses  powerful  anti- 
septic properties.   It  is  largely  employed  in 
the  manufacture  of  gunpowder  and  of  nitric 
acid,  and  also  in  numerous  processes  m  the 
chemical  arts  and  manufactures.    Chlorate  oj 
Potash  is  colourless,  inodorous,  and  has  a 
cooUng  austere  taste.   When  tritiu-ated  mth 
certain  inflammable  bodies,  as  sulphur  and 
phosphorus,  combustion  or  explosion,  or  both, 
are  produced.   This  soJt  is  employed  in  chemi- 
cal investigations  on  account  of  the  pm-ity  of 
the  oxygen  gas  which  it  yields;  it  is  also 
employed  in  the  manufacture  of  matches  which 
&ed  by  means  of  friction.  [Marches.] 


Carbonate  of  Potash  is  known  m  its  nnpure 
state  by  the  name  of  Pearl  Ash;  when  pure, 
it  is  colourless  and  inodorous,  its  taste  is 
strong  and  disagreeable,  it  does  not  readily 
crystallise,  and  is  never  kept  in  crystals ;  it  is 
largely  employed  in  the  arts,  and  also  m 
medicine.   Biearbonate  of  Potash  is  modorous, 
colourless,  and  crystalline ;  has  scarcely  any 
alkahne  taste,  and  is  largely  employed  m 
medicme  and  in  chemical  investigations. 
phate  of  Potash  is  colom'less,  inodorous,  bitter, 
and  rather  hard;  it  is  employed  to  a  small 
extent  in  medicine  and  manufactures.  ±ii- 
tartrate  of  Potash,  Cream  of  Tartar,  or  Tartar 
is  colourless,  rather  hard,  inodorous,  and  has 
a  sour  taste.   It  is  very  largely  employed  m 
the  preparation  of  tartaric  acid,  m  medicme, 
and  some  chemical  arts.  When  an  equivalent 
of  potash  is  added  to  this  salt,  it  becomes 
neutral  tartrate  of  potash;  this  salt  is  used  in 
medicine,  and  being  much  more  so  uble  in 
water  than  the  bitai'trate,  was  fonnerly  caUed 
Soluble  Tartar.     0.aHc  Acid  forms  three 
different  compounds  with  potash,  the  oxalate, 
quadroxalate,  and  binoxaUte ;  this  last  is  a 
iatural  product  obtained  fi-om  sorrel,  and  is 
commonly  known  by  the  name  oi  salt  of  son  el 
It  is  a  coloui-less  crystalhne  salt,  and  has  a 
sour  bitterish  taste.   There  ai-e  many  othei 
valuable  substances  obtained  from  potassium. 

POTATO    The  potato  was  first  brougnt 
to  this  couiitry  from  Virginia  by  Sir  Walter 
Ealeigh,  and  was  fii'st  planted  m  his  S^f^J^ 
Youc^hai, in  Ireland.    But  the  potato  hadbeen 
kno^n  in  Spain  and  Portugal  at  an  earher 
period,  and  it  is  from  them  that  we  most  dxrectiy 
derive  the  name  by  which  we  know  it.   The  m- 
haWtants  of  Quito  called  it// .--^^ 
which  the  Spaniards  corrupted  into  battata 
to  which  potato  is  a  close  approximation.  The 
potato  was  limited  to  the  garden  for  at  least  a 
Lntury  and  a  half  after  it  was  fii'st  planted  a 
You^ial,  and  it  was  not  mitil  1732  cultivated 
as  a  field  crop  in  Scotland. 

-^he  farina  of  the  potato,  properly  granu- 
lated and  di-ied,  is  sold  in  our  sl^oP^J^  ^''^^^ 
to  which  it  bears  the  closest  resemblance  both 
in  anpearauce  and  essential  properUes.  Foi 
coiSrnary  the  flom<  is  so  deUcately  white 
and  it  is  so  digestible  and  nutnUous,  tha  t 
ought  to  be  in  more  general  use,  among  tlie 
Sen  of  the  poor  especiaUy,  m  t^.e  ^nnter 
season,  when  they  so  rarely  enjoy  the  k^ury 
of  milk;  and  the  cost  is  not  more  than  a 
sixth  or  seventh  of  the  price  of  tapioca  or 

suppUes  some  machinery  is  necessary. 
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The  misery  of  Ireland,  consequent  on  the 
failui-e  of  the  potato  crop,  is  too  weU  knomi 
to  require  notice  here.  In  1847,  the  Earl  of 
Clai'endon,  i^ishing  to  know  the  exact  amount 
of  vegetable  food  grown  in  the  country,  caused 
an  accurate  enumeration  to  be  made.  It  was 
found  that  there  were  284,116  acres  of  land 
under  potato-crop  in  1847;  the  produce  of 
which  was  estimated  at  2,046,195  tons  of 
potatoes.  No  means  are  at  hand  for  deter- 
mining the  ratio  which  these  mmibers  bear  lo 
those  of  former  years  ;  but  it  is  well  kno^vn 
that  the  quantity  was  greatly  diminished 
during  and  immediately  after  the  disastrous 
yeax- 1846 

It  has  been  lately  estimated  that  the 
potatoes  sold  in  Covent  Garden  market  an- 
nually amount  to  about  6,600  tons,  or  about 
14,000,000  lbs. 

POTOSI'  MINE.  Potosi,  a  town  in  South 
America,  in  the  repubUc  of  Bolivia,  has  near 
it  the  mountain  or  Cerro  de  Potosi,  16,037 
feet  high.  It  contains  one  of  the  richest 
silver  mines  m  the  world;  the  mine  has 
yielded  since  1556  an  amount  of  silver  worth 
nearly  200,000,000Z.  sterling.  Potosi  con- 
tains about  30,000  inhabitants. 

POTTERIES.    The  name  of  The  Potteries 
is  given  to  a  remarkable  district  in  Stafford- 
shire, in  which  the  greater  part  of  the  English 
pottery  and  porcelain  is  made.    It  is  a  row  of 
seven  or  eight  towns,  lying  along  the  same 
tm-npike  road,  and  having  the  intervals  be- 
tween them  every  year  more  and  more  filled 
up  by  more  than  twenty  hamlets  and  chapel- 
ries.    It  may  be  characterised  as  a  street  eight 
miles  in  length,  with  shorter  streets  branching 
out  on  either  side.    Over  the  whole  of  this 
space  the  characteristics  of  a  pottery  district 
are  observable ;  especially  the  bulky  and  some- 
what ugly  Kilns  which  every  estabhshment 
possesses.    The  chief  towns  among  the  group 
are  Tunstall,  Burslem,  Longport,  Hanley, 
Shelton,  Stoke,  Fenton,  and  Lane  End ;  the 
smaller  places  are  too  numerous  for  enumer- 
ation here.    JElruria,  the  celebrated  establish- 
ment where  Wedgewood  obtained  his  fame 
and  his  wealth,  is  not  so  much  a  town  as  a 
factory,  with  the  mansion  of  the  proprietor 
and  the  houses  of  the  worlqpeople.  There 
are  not  less  than  a  hundred  and  twenty 
pottery  and  porcelain  estabhshments  in  the 
district,  some  of  which  employ  six  or  eight 
hundred  persons  each.    The  names  of  Cope- 
land,  Minton,  Ridgway,  Davenport,  and  Wood, 
are  among  the  most  celebrated  of  the  manu- 
facturers; and  it  is  among  these  we  are  to 
look  for  those  gradual  improvements  which 
will  leave  us  nothing  to  wish  for  in  emulating 
the  production  of  China,  Si^vres,  and  Dresden, 


The  Exhibition  of  1851  will  tell  its  own  tale 
on  tliis  subject. 

In  the  last  annual  report  of  the  School  of 
Design,  the  following  interesting  remarks  are 
made  on  the  progress  of  the  branch  Schools 
in  the  Pottery  distiict: — 'The  schools  at 
Stoke  and  Hanley  continue  to  be  conducted 
in  the  most  satisfactory  manner,  and  are 
exercising  a  marked  influence  on  the  manu- 
factm-es  of  those  "places.  The  proportion  of 
the  students  actually  engaged  in  the  manu- 
factories is  unusually  large,  amounting  to 
three  fourths  of  the  whole  number ;  and 
about  thu'ty  are  established  modellers  and 
painters.  Several  of  the  young  pupils  have 
advanced  to  the  study  of  colom-,  but  the 
difficulty  of  forming  or  maintaining  a  class,  in 
the  absence  of  proper  examjoles,  is  extreme. 
A  life  class  is  established  at  Hanley.  The 
modelling  classes  have  now  assumed  their 
proper  importance  in  the  schools,  with  re- 
ference not  only  to  their  munbers,  but  to  the 
quahty  of  the  pupils,  many  of  whom  are 
modellers  of  long  standing,  established  in 
the  manufactories,  who  come  to  the  schools 
already  skilled  in  the  handicraft  of  their 
business.  Their  practice  in  the  schools  is  to 
study  the  figure,  and  to  model  after  the  finest 
examples  of  ornament,  and  afterwards  to 
exercise  their  knowledge  of  foi-m  and  relief 
by  reproducing  specimens  of  the  lilce  cha- 
racter, from  the  engravings  of  AlbertoUi  and 
others.  No  plan  can  be  better  adapted  for 
spreading  among  the  modellers,  who  are  also 
to  a  great  extent  the  designers,  that  in  which 
their  previous  education  has  been  deficient, 
that  is  to  say,  a  knowledge  of  the  best  forms, 
and  taste  to  prefer  them.  There  are  also 
several  pupils  in  the  modelling  classes  who 
have  begun  at  the  beginning,  and  worked 
through  the  elementary  studies  of  the  school. 
One  of  the  principal  modellers  in  the  Potteiies 
is  stated  to  have  di'awn  his  first  Une  in  the 
Hanley  school.' 

POTTERY  AND  PORCELAIN.  The 
pottery  art  appears  to  have  been  practised  in 
the  earliest  ages,  and  undoubtedly  has  been 
known  amongst  the  rudest  nations.  The 
most  ancient  records  allude  to  the  jiottcr's 
wheel,  and  we  have  proof  that  great  skill  had 
been  acquired  in  the  manufacture  of  porce- 
lain of  a  superior  quality  in  China  and  in 
Japan  at  a  very  remote  date.  The  little 
figures,  covered  with  a  fine  deep-blue  glaze, 
which  are  deposited  with  Egj-ptian  mummies, 
and  numerous  joi's,  some  specimens  of  which 
may  be  seen  in  the  British  Museum,  show 
that  in  Egypt,  likewise,  the  art  was  anciently 
practised.  Vestiges  of  considerable  Roman 
potteries  have  been  discovered  in  many  parts' 
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of  this  island.  In  newly-discovered  countries 
it  has  been  found  that  the  use  of  earthen 
vessels  is  famihar  among  people  otherwise 
little  acquainted  with  the  arts  of  civihsed  Ufe. 

Although  Earlhenioare  may  he  considered 
as  a  general  term  applicable  to  all  utensils 
composed  of  earthen  materials,  it  is  usual  to 
distiaguish  such  utensils  more  particularly 
into  three  different  kinds,  namely.  Pottery, 
Earthenware,  and  Porcelain.  Under  Pottery 
ai-e  classed  the  bromi  stoneware  made  into 
jugs,  &c.,  rod  pans  and  pots,  porous  vessels, 
&c.  Eai-thenware  consists  of  the  white,  blue 
and  white,  and  yellow  ware,  which  is  so  exten- 
sively used  in  this  country.  Porcelain  is 
distinguished  from  earthenware  as  being  a 
semi-vitrified  compound,  in  which  one  portion 
remains  infusible  at  the  greatest  heat  to  which 
it  can  be  exposed,  while  the  other  portion 
vitrifies  at  a  certain  heat,  and  thus  intimately 
combines  with  and  envelopes  the  infusible 
part,  producing  a  smooth,  compact,  shining, 
and  semi-transparent  substance,  well  known 
as  the  characteristic  of  true  porcelain. 

Until  the  beginning  of  the  18th  century, 
tlie  manufacture  of  earthenware    in  this 
country  was  confined  to  a  few  objects  of  the 
coai-sest  description,  and  till  neaiiy  the  close 
of  the  same  century,  the  porcelain  of  China 
was  stUl  in  common  use  on  the  tables  of  the 
wealthy,  the  home  manufaotm-e  being  confined 
to  ai-ticles  of  the  commonest  domestic  use. 
Earthenwai-e  was  likewise  largely  imported 
from  Holland,  and  superior  kinds  from  Ger- 
many and  France.    Enghsh  earthenware  and 
porcelain  are  now  not  only  brought  into  gene- 
ral use  in  this  country,  to  the  exclusion  of  all 
foreign  goods,  but  earthenware  is  also  largely 
exported  to  almost  every  part  of  the  known 
world,  and  even  to  tliose  countries  where  the 
art  was  previously  prosecuted.    England  is 
mainly  indebted  to  Mr.  Wedgwood  for  the 
extraordinary  improvement  and  rapid  exten- 
sion of  this  branch  of  industry.    Before  his 
thne  oiur  potteries  produfced  only  inferior 
fabrics,  easily  broken  or  injured,  and  totally 
devoid  of  taste  as  to  form  and  ornaments. 
Wedgwood's  success  was  not  the  result  of  any 
fortunate  discovery  accidentally  made,  but 
was  due  to  patient  investigation  and  unre- 
mitting efforts.  He  called  upon  a  higher  class 
of  men  than  had  usually  been  employed  in 
this  manufacture  to  assist  in  his  labours,  and 
in  prosecuting  his  experiments  he  was  guided 
by  sound  scientific  principles  ;  and  signal  suo- 
cess,which  crowned  his  first  exertions,  only 
served  as  an  additional  motive  for  continuing 
his  pursuit.    One  of  the  principal  inventions 
of  Mr.  Wedgwood  was  his  iuUe  ware,  known 
at  present  as  Queen's  Ware.    U  is  cluvracter- 
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ised  as  a  dense  and  durable  substance,  covered 
with  a  brilliant  glaze,  and  capable  of  bearing 
uninjnred  sudden  alternations  of  heat  and 
cold.    Mr.  AVedgwood's  more  beautiful  inven- 
tions were — a  terra  oo<<a,  which  could  be  made 
to  resemble  porphyry,  granite,  Egyptian  peb- 
ble, and  other  beautiful  stones  of  the  silicious 
or  crystalline  kind  ;  a  black  porcelainous  bis- 
cuit, very  much  resembling  basalt  in  its  pro- 
perties, and  therefore  called  Basaltes  ;  a  white 
and  a  cane-coloured  porcelain  biscuit,  both 
smooth  and  of  a  wax-hke  appearance ;  and 
another  white  porcelainous  biscuit,  distin- 
guished as  jasper,  having  in  general  all  the 
properties  of  the  basaltes,  mth.  a  very  impor- 
tant addition,  the  capability  of  receiring 
through  its  whole  substance  from  the  admix- 
ture of  metallic  oxides,  the  same  colours  as 
those  oxides  communicate  to  glass  or  enamel 
in  fusion.    This  pecuhai-  property  renders  it 
apphcable  to  the  production  of  cameos  and  all 
subjects  required  to  be  shown  in  bas-reUef,  as 
the  ground  can  be  made  of  any  colom-,  while 
the  raised  figures  ai-e  of  the  purest  white. 
Mr.  Wedgwood  hkewise  invented  a  porcelain 
biscuit,  nearly  as  hai^d  as  agate,  which  will 
resist  the  action  of  all  coiTOsive  substances, 
and  is  consequently  peculiariyweU  adapted  for 
mortars  in  the  chemist's  laboratory. 

Since  porcelain  is  only  a  finer  kind  of  pot- 
tery, the  following  description,  in  its  eai-lier 
portion  at  least,  wiU  comprehend  the  mode  of 
manufacturing  both  kinds  of  ware. 

The  materials  for  eai-thenwai-e  are  reduced 
to  the  consistence  of  cream,  in  which  state 
they  are  called  slip;  this  fluicUty  is  necessai-y 
to  insra-e  the  perfect  mixtm-e  of  aU  the  mgre- 
dients,  and  their  mutual  chemical  action  m 
the  fire.  The  basis  of  the  composition  is  a 
clay  from  the  plastic  clay  formation  in  Devon- 
shire or  Dorsetshu-e,  to  which  is  added  ground 
flint,  which  gives  whiteness  and  solidity  to  the 
goods.  For  the  better  kinds,  a  portion  of 
China-clay,  or  decomposed  felspar  from  Corn 
wall,  is  added,  together  with  a  small  quantity 
of  ground  white  granite.  By  this  meaais  the 
density  of  the  ware  is  increased,  greater  piu^ty. 
of  whiteness  is  obtained,  and  also  a  degree  ot 
viti-ificalion  which  malces  the  ware  sonorous 
when  struck.  The  flints  employed  are  burned 
in  a  kiln,  slaked  to  destroy  their  coherence, 
and  ground  to  powder  in  a  mill.  The  powder 
is  then  sifted  in  water,  until  reduced  to  a  fit 
state  for  combination  with  the  other  substances. 
The  clays  are  thrown  into  their  several  vat^ 
sunk  in  the  ground,  where  they  -re  blemW 
with  water,  and  sifted  through  la^^^ls 
„to  other 'receptacles,  and  then 
water.  The  mingled  flint  and  clay,  m  the 
71  of  a  creamy  liquid,  is  Uien  pumped  mto 
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a  boiler,  or  slip-kiln,  the  bottom  of  which  is 
formed  of  large  flat  fii'e-bricks,  under  which 
four  or  five  paraUel  flues  pass  from  the  fire- 
place to  a  high  chimne)'.  The  water  is  eva- 
porated, until  the  boiling  mass  is  brought  to 
a  proper  consistency  for  working;  but  the 
steam  ha-ring  given  it  a  cellular  and  porous 
textm-e,  it  requkes  to  be  beaten  or  wedged 
until  the  air  is  driven  out,  and,  a  section  of 
the  mass,  when  cut,  is  smooth  and  cotopact. 

Ail  the  various  kinds  of  ware,  such  as  a-eam 
wore,  drab  ware^  drab  bodt),  brotvn  body,  Egyp- 
tian blavk,  blue  body,  jasper  body,  turquoise 
body,  &c.,  are  formed  of  different  kinds  and 
proportions  of  flint  and  clay>  with  small  addi- 
tions of  colouring  materials.  RoUad  ai'ticles, 
which  may  be  turned  upon  a  lathe,  have  their 
form  given  upon  thrt  thi'ower's  wheel,  which 
is  a  lathe  with  a  vertical  spindle,  having  a 
small  round  table  on  the  top,  at  which  the 
thrower  sits.  He  receives  the  clay  prepared 
to  the  proper  size  by  a  woman,  and  throws  it 
upon  the  whirUng-table  between  his  knees, 
wliioh  is  put  in  motion  by  the  wheel-woman, 
whose  eye  watches  every  motion  of  the  thrower, 
and  regulates  thd  velocity  of  the  work  with 
perfect  accuracy.  The  thrower  first  di-aws 
the  clay  up  into  a  pillar,  then  depresses  it  into 
a  flat  cake,  until  the  whole  mass  has  been 
drawn  into  a  circular  arrangement  of  ftU  its 
parts.  He  then  opens  the  hollow  of  the  ves- 
sel with  his  thumbs,  and  continues  to  di-aw 
out  the  clay,  or  press  it  inwards,  Until  the 
desired  shape  is  given  to  it.  It  is  then  out 
from  the  table  by  a  brass  wire,  and  placed  on 
a  board,  which,  when  full,  is  catried  into  a 
stove^room  to  harden. 

"When  a  number  of  vessels  of  the  same  size 
are  to  be  thrown,  a  gauge  is  fiied  so  that  its 
point  just  touches  the  top  edge  of  the  article 
when  it  is  revolving ;  this  fixes  both  the 
height  and  diameter  of  aU  that  are  made  in 
that  pattern. 

When  the  Vessels  are  sufficiently  hardened, 
they  are  turned  upon  a  lathe  similar  to  that 
used  by  wood-turners.  The  turner  dexter- 
ously shaves  away  the  clay  to  tho  proper 
thickness,  and  wOrks  the  mouldings,  &c., 
polishing  the  whole  with  a  steel  burnisher. 
He  frequently  omaments  bowls,  jugs,  &C., 
with  a  coating  of  various  colom'ed  clays,  which 
are  sometimes  blended  with  each  other,  so  as 
to  give  a  marbled  surface ;  by  these  enrthy 
pigments  he  produces  an  infinite  variety  of 
patterns.    This  kind  is  called  Dipped  Ware. 

Such  articles  as  require  handles  and  spouts 
are  then  passed  to  the  handler,  who  makes 
those  appendages  in  plaster  moulds,  and  sticks 
tliem  to  the  vessels  -with  liquid  clay.  Plain 
handles  are  pressed  by  a  syringe  througli  a 
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hole  of  the  proper  size  and  form,  and  as  the 
clay  comes  through  in  long  strings,  it  is  cut 
ofi",  and  bent  into  the  desired  shape  for  the 
handle. 

Thro^vn  and  turned  goods  ate  sometimes 
ornamented  with  figures  in  relief,  which  are 
made  out  of  flat  moulds  by  children,  and  fixed 
upon  the  wai-e  by  workmen,  who,  having  care- 
fully adjusted  each  figure  to  its  place,  run  a 
httle  water  under  it  with  a  camel-hair  pencil, 
which  unites  it  to  the  surface  of  the  pot. 
Goods  of  an  oval  or  angular  shape,  which  can- 
not be  turned,  are  made  by  pressmg  clay  into 
plaster  moulds,  which  give  the  outside  form 
to  the  vessel:  this  is  called  Hollow-Ware 
Pressing.  Another  kind,  called  Flat-Ware 
Pressing,  is  performed  by  giving  the  shape  to 
the  goods  by  moulds  Avhioh  fit  the  inside  of 
the  vessel;  plateS,  dishes,  saucers,  cups,  and 
hand-basins  ai-e  made  on  this  principle. 

Casting  is  resorted  to  when  a  mould  is  so 
intricate  as  to  be  difftcult  for  the  workmen  to 
fill  by  pressing.  Slip  clay  is  poUred  into  the 
mould,  which  rapidly  absorbs  tlie  watef ;  and 
a  coating  of  clay  is  deposited  upon  the  inside ; 
the  remaining  fluid  is  then  pom-ed  out  or 
drawn  with  a  syringe,  and  a  thicker  mixture 
is  put  in,  and  left  rather  longer  than  the  first 
before  it  is  withdi-awn.  The  mould  ia  then 
put  into  a  stove  to  dry. 

When  completed  by  the  workman,  the  goods 
are  placed  on  boards  to  dry,  before  going  to 
the  biscuit-oven,  in  which  they  receive  the  first 
fire.  The  ware  to  be  thus  bm-nt  is  placed  in 
Saggers  made  of  crucible  clay ;  in  shape  they 
resemble  hat-boxes,  and  being  piled  in  columns, 
each  sagger  covers  the  one  beneath  it,  and 
protects  the  goods  from  the  unmediate  con- 
tact of  smoke  and  flanae.  When  tho  baking 
is  finished  and  the  oven  cooled,  the  doorway 
is  opened,  the  saggerS  brought  out,  and  their 
contents  submitted  to  a  rigid  scrutiny:  all 
cracked  and  crooked  pieces  are  rejected  and 
thrown  away.  The  ware  is  now  called  Biscuit, 
and  in  this  state  goes  to  the  printer  of  biscuit- 
painter  to  be  ornamented. 

The  printing  of  earthenware  is  efi'eoted  by 
transfer-papers  from  engraved  copper-plates. 
The  ink  used  in  printing  is  made  of  linseed- 
oil  boiled  with  litharge,  rosin,  balsam  of 
sulplnu',  or  Barbadoes  tar,  and  is  tinted  with 
any  of  the  usual  mineral  colours — blue  being 
tho  principal,  and  formed  of  oxide  of  cobalt. 
The  colour  having  been  gtound  very  fine,  the 
printer  blends  it  with  his  oil  upon  a  hot  stove, 
and  filling  the  engraved  plate  with  it,  takes 
off  the  impression  by  the  common  rolling- 
press.  The  tissue-paper  used  for  this  pur- 
pose is  first  prepared  wth  a  solution  of  soap. 
As  soon  as  tho  print  is  taken,  a  girl  cuts  out 
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the  engraving  with  scissors,  and  hands  it  to 
the  transferer,  who  carefully  places  the  print 
upon  the  hiscuit-ware,  which  being  absorbent, 
holds  it  with  great  tenacity.    The  transferer 
then  passes  it  to  her  assistant,  who  with  the 
end  of  a  cyhnder  of  flannel,  tightly  rolled  and 
bound  with  twine,  rubs  the  print  with  such 
force  as  to  work  the  ink  into  close  contact 
with  the  biscuit.     The  goods  thus  coated 
with  paper  are  then  put  into  a  tub  of  water, 
and  the  paper  being  wiped  off  with  a  sponge, 
every  minute  point  of  the  engraving  is  found 
accurately  transferred  to  the  earthenware. 
When  diy,  the  goods  are  packed  close  in  a 
large  muffle,  or  Idln,  round  which  a  fire  cir- 
culates, and  brings  the  whole  to  a  low  red 
heat.    By  this  means  the  oil  is  burned  out 
of  the  colour,  which  would  be  injurious  to  the 
process  of  glazing  which  foUows.    Some  pat- 
terns are  executed  on  biscuit  by  painters,  who 
lay  on  the  colours  in  gum-water. 

The  biscuit-ware,  thus  ornamented,  is  car- 
ried to  the  dipper,  who  dips  each  piece  into 
the  tub  containing  the  finely-ground  mixture 
which,  when  melted,  forms  the  glassy  coating 
to  the  ware.  This  glaze  is  blended  in  water, 
wliich,  being  absorbed  by  the  biscuit,  leaves  a 
thin  cover  of  glazmg-powder  upon  the  surface ; 
a  dexterous  shake  of  each  piece  in  a  circular 
motion,  as  it  emerges  from  the  fluid,  prevents 
the  glaze  from  setting  unequally,  and  throws 
off  all  that  is  superflous.  The  material  of 
the  glaze  diEfers  according  to  the  kind  of  ware  : 
white  lead  is  a  general  ingredient. 

When  the  goods  have  been  dipped  in  the 
glazmg  mixture,  they  are  dried,  and  placed  in 
saggers,  which  are  washed  on  the  inside  with 
a  compound  of  glaze  with  lime  and  clay. 
Every  piece  is  carefully  placed  so  as  not  to 
touch  another;  otherwise,  when  the  glaze 
melts,  they  would  stick  together.  When 
drawn  from  the  oven,  the  ware  is  carried  m 
baskets  to  the  glossed  warehouse,  where  it  is 
again  subjected  to  a  close  examination. 

Porcelain  is  a  finer  species  of  potteiy,  m 
which  the  ingredients  are  so  selected  that 
they  act  chemically  upon  each  other,  and  are 
brought  to  a  state  of  vitrification ;  the  fracture 
has  a  dense  or  greasy  surface,  hke  that  of  a 
flint  stone,  and  is  therefore  not  liable  to  be 
acted  upon  by  acids.  When  the  porcelain  is 
coloured  by  metallic  matter,  it  is  called  stone- 
ware ;  jasper  and  some  drab-ware  are  of  this 
description  :  but  when  it  is  perfectly  free  from 
colouring  matter  and  is  translucent,  it  is  called 
China ;  of  which  there  arc  two  species,  hard 
and  soft  china. 

Hard  China  is  foi-med  chiefly  of  Kaolm  or 
Cornish  clay,  felspar,  sand,  and  selenitc;  but 
Soft  China,  which  is  more  frequently  made  in 
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England,  has  a  different  composition.  Bones 
calcined  and  ground  are  largely  used  in  the 
manufacture  of  EngUsh  china,  combined  with 
aluminous  and  shicious  earths  in  such  pro- 
portions that  they  mil  vitrify  together.  The 
mode  of  mixing  the  materials,  and  the  general 
processes  of  manufacture,  are  nearly  the  same 
as  for  earthenware. 

The  decoration  of  china  by  enamel  colom-s 
and  gold  affords  employment  to  a  great  num- 
ber of  persons,  some  of  whom  attain  great 
excellence  in  their  beautiful  ai-t.  The  colours 
used  are  aU  prepared  from  metallic  oxides, 
which  are  ground  with  fluxes,  or  fusible  glasses 
of  various  degrees  of  softness,  suited  to  the 
peculiar  colours  with  which  they  are  used. 
When  painted,  the  goods  are  placed  m  the 
enamel-kiln,  where  the  fluxed  colom-s  melt, 
and  fasten  to  the  glazed  surface,  forming  co- 
loured glasses.  The  gold,  which  is  apphed 
in  the  form  of  an  amalgam  groxmd  in  turpen- 
tine, is  afterwards  burnished  with  steel  bur- 
nishers. 

Pottery,  comprising  the  coarsest  and  com- 
monest wares,  involves  the  use  of  clay  only, 
and  requires  much  less  careful  processes  than 
porcelain  or  earthenware. 

The  porcelain  manufactm-e  has  made  great 
advances  withux  the  last  few  years.  The 
Exhibitions  of  manufactures  in  this  country 
have  afforded  room  for  the  honourable  emu- 
lation of  manufactm-ers  from  different  dis- 
tricts ;  while  the  excellence  of  Sevres,  Dresden, 
and  other  foreign  manufactm-es  of  porcelain, 
have  shewn  om-  native  ai-tists  what  are  the 
points  in  which  we  are  still  excelled  by  our 
neighbours.    The  production  of  statuettes  in 
biscuit  and  parian  has  lately  reached  a  high 
degree  of  beauty ;  especially  in  those  specimens 
which,  under  the  name  of  Art  Manufactiures, 
have  called  forth  the  inventive  skill  of  Bell, 
Marshall,  and  other  sculptors,  and  the  prac- 
tical skill  of  IMmton,  Copeland,  and  other 
distinguished  manufactm-ers.    Slabs  of  highly 
decorated  porcelaiu  are  now  much  used  in 
fire-places,  and  in  many  foms  of  house- 
decoration.    The  mode  of  pressing  dry  porce- 
lain  powder  into  various  forms  has  given  rise 
to  many  new  productions  [Button  Manufac- 
ture] ;  and  the  combination  of  parti-coloured 
clays  has  enabled  the  manufactm-ei-s  to  imitate 
many  of  the  pavements  and  floors  of  the 
Romans  [Tesselated  Floors.] 

In  respect  to  the  commerce  in  these  articles, 
it  is  the  plain,  neat,  well  made,  and  well  glazed 
earthenware,  for  wliich  the  greatest  demand 
exists  in  foreign  countries  ;  for  no  where  ai-e 
such  things  so  exceUently  produced  as  in 
England.  The  export  m  the  last  three  years 
has  been 
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1848  53,286,076  pieces. 

1849  61,528,196  „ 

1850  76,952,735  „ 

Two-thirds  of  these  quantities  go  to  the  United 
States.  The  more  costly  porcelain,  and  the 
rough  stone-ware,  are  not  so  largely  exported 
as  earthenware. 

POULTRY.  The  mechanical  arrangements 
for  facilitating  the  hatcMng  of  poulti^  have 
heen  noticed  under  Hatching.  In  respect  to 
the  commerce  in  this  variety  of  farm  produce, 
the  only  enumeration  or  estimate  which  we 
have  met  with  is  that  which  was  made  in 
Ireland  in  1847.  The  poultry  then  ahve  in 
all  the  farms  in  Ireland  numhered  as  fol- 
lows : — 

Lemster  1,674,039 

Munster  1,684,775  . 

Ulster  1,567,587. 

Connaught   764,654 


5,691,055 

In  one  of  the  recent  valuable  papers  in  the 
Morning  Chronicle,  it  is  stated  that  the  average 
yearly  sale  of  tame  birds,  or  poultry,  at  New- 
gate Market,  is  about  900,000  ;  while  that  of 
wild  birds,  or  game,  is  about  400,000;  making 
1,300,000  m  all.  But  Leadenhall  Market  is 
said  to  be  the  largest  poultry  and  game  market 
in  the  world ;  the  numbers  are  given,  by  the 
above  authority,  at  2,700,000  poultry,  and 
1,300,000  game,  making  together  4,000,000. 

POWER  is  a  term  appUed  to  any  cause 
which  is  capable  of  producing  motion,  or  of 
resisting  motion ;  but  the  word  has  a  merely 
technical  meaning  in  treatises  of  mechanics. 
Prom  among  the  nimierous  combiaations 
which  occur  in  machinery,  the  Lever,  Inclined 
Plane,  Wheel  and  Axle,  Pulley,  Wedge,  and 
Screw,  have  been  selected,  and  named  Mecha- 
nical Powers,  apparently  because  they  are  the 
simplest  objects  by  which  are  produced  such 
effects  as  could  not  be  produced  by  the  unas- 
sisted or  unadapted  operations  of  a  motive 
agent,  as  gravitation,  muscular  strength,  &c. 
The  word  Power  here  may  be  conceived  to 
signify  that  which  produces  a  mechanical 
advantage ;  but  the  same  word  may  be  used 
to  signify  a  beneficial  effect,  as  when  a  thing 
is  done  quicker  or  better  at  an  equal  expense 
of  labour  or  time. 

The  mechanical  advantages  of  simple  ma- 
chines are  shown  under  the  words  Levee, 
Wheel  and  Axle,  &c.  ;  see  also  Mechanical 
Powers.  Beneficial  effect  may  be  produced 
in  various  ways  without  mechanical  advantage : 
— for  example,  in  the  division  of  labour  there 
is  not  only  the  moral  benefit,  namely,  the 
making  a  human  agent  fitter  for  his  work  by 

giving  him  a  more  limited  range  of  operations, 
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but  the  actual  saving  of  the  labour  of  laying 
down  one  tool  and  taking  up  another. 

PRAGUE,  the  capital  of  Bohemia,  is  a 
place  of  some  industrial  and  commercial  im- 
portance. The  manufactm-es  consist  of  cot- 
ton, hosiery,  sUlc,  leather,  hats,  gloves,  earthen- 
ware, jewellery,  and  plated  goods,  mathema- 
tical and  musical  instruments,  glass,  buttons, 
snuff  and  tobacco,  paper  and  paper-hangings. 
There  are  also  breweries,  saltpetre  works,  and 
many  other  industrial  establishments.  Prague 
has  a  very  flourishing  commerce  :  the  transit 
trade  is  considerable,  and  there  are  three 
great  aimual  fairs. 

PRESS.  [Hydeaumcs;  Peinting;  Sceew- 
Peess.] 

PRESTON.  This  is  one  of  our  busy  Lan- 
cashire towns.  The  staple  trade  of  Preston, 
tiU  within  the  last  half  century,  was  in  linens ; 
but  this  trade  has  given  place  to  that  of  cotton, 
which  is  now  manufactured  very  extensively. 
There  are  several  iron  foundries,  chiefly  for 
making  the  machinery  used  in  the  cotton 
manufactures.  Leather  is  extensively  made. 
The  Ribble  is  navigable  at  spring- tides  for 
vessels  of  150  tons ;  but  it  is  ill  adapted  for 
trade.  The  Lancaster  canal  passes  on  the 
west  side  of  the  town,  and  connects  it  with  the 
great  canal  system  of  the  manufacturing  dis- 
tricts ;  while  the  tovm  is  still  better  connected 
by  railways  with  the  great  centres  of  commerce. 

PRINCE'S  METAL,  or  Prince  Rupert's 
Metal,  is  an  alloy  of  copper  and  zinc,  which 
contains  more  copper  than  brass  does,  and  is 
prepared  by  adding  tliis  metal  to  the  alloy. 

PRINCIPAL  is  the  name  of  a  stop  or  row 
of  metal  pipes  in  an  organ,  tuned  an  octave 
higher  than  the  diapason,  an  octave  lower 
than  the  fifteenth,  and  serving  to  blend  the 
two,  as  well  as  to  augment  the  volume  of 
sound. 

PRINTING.  The  art  of  printing  from 
blocks  has  been  known  in  China  since  the 
middle  of  the  10th  century,  and  that  mode  of 
printing  is  still  practised  there.  Even  in 
Europe,  although  witing,  unhke  that  of  the 
Chinese,  is  alphabetic,  printing  from  blocks  was 
the  method  first  practised.  Some  have  even 
supposed  that  the  knowledge  of  the  art  was 
originally  obtained  from  China ;  but,  as  far 
as  we  can  trace,  it  was  not  till  fully  a  century 
after  Mai'co  Polo  returned  from  that  country 
that  even  this  simplest  kind  of  printing  began 
to  be  practised  in  Europe.  It  appears  to 
have  been  first  applied  to  the  fabrication  of 
plajing  cards  and  manuals  of  popular  devo- 
tion. The  a3ra  of  these  block  prints  and  books, 
as  they  are  called,  may  be  stated  to  be  the  first 
half  of  the  1 5th  century :  one  in  Lord  Spen- 
cer's collection  bears  the  date  of  1423,  and 
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there  is  reason  to  believe  that  othef  specimens 
were  executed  almost  as  late  as  1450.  Of  the 
block-hooks  of  any  oonsidel'able  magnitude 
the  two  most  remarkable  are — the  '  Biblia 
Pauperum,'  a  small  folio  of  forty  leaves,  each 
containing  a  picture,  with  a  text  of  soripture 
or  some  other  illustrative  sentence  under  it, 
which  is  supposed  to  have  been  produced 
some  time  between  1480  and  1450 ;  and  the 
'Speculum  Humanaa  Salvatibnis,'  consisting 
of  sixty-three  leaves  of  the  same  small  folio 
size,  containing  in  all  fifty-eight  pictures, 
with  two  lines  of  Latin  l-hyme  under  each. 
With  regard  however  to  this  last  block-book 
there  has  been  a  great  deal  of  disputation, 
some  denying  altogether  its  claim  to  be  reck- 
oned a  specimen  of  blootprinting,  in  so  far 
as  the  legends  are  concerned.  The  proba- 
bihty  is  that  at  first  the  '  Speculum '  Was 
entirely  a  block-book,  but  that  in  subsequent 
editions  the  block-printing  was  mixed  with 
printing  from  moveable  types.  These  bloOk- 
books  are,  Hlce  the  Chinese  books  at  this  day, 
printed  only  on  one  side  of  the  leaf;  and 
they  all  appear  to  have  been  produced  in  the 
Low  Countries. 

The  art  of  piinting,  in  its  essential  princi- 
ples the  same  as  now  practised,  had  certainly 
been  discovered  before  the  middle  of  the  15th 
century;  but  when,  where,  and  by  whom, 
each  successive  improvement  of  the  original 
pigment-printing  by  means  of  engraved  blocks 
was  discovered  and  first  put  in  practice,  is  not  Bo 
easily  settled.  The  employment  of  moveable 
types,  the  production  of  such  types  by  the 
process  of  casting  them  in  metal,  and  the 
cutting  of  the  punch,  or  stamp  of  hardened 
steel,  with  which  the  face  of  the  type  is 
impressed  in  copper  to  be  afterwards  used  in 
the  matrix,  or  mould,  in  casting — these  may 
be  considered  as  the  three  great  mechanical 
changes,  by  which  block-printing  was  trans- 
formed into  the  art  as  it  now  exists. 

Four  names  have  principally  figured  in  the 
controversy  that  has  been  raised  about  the 
invention  of  piinting  John  Gutenberg  (pa- 
ternally Gensfleisch),  of  8ti-asbm-g ;  John 
Fust  (or  Faust),  of  Mainz  ;  Peter  Sohoefi'er 
(in  Latin,  Opiho),  of  Gernsheita  !  and  Law- 
rence Coster  (or  Jansaoon),  of  Haoi'lem. 
The  probability  is,  that  Coster  was  one  of  the 
early  block-printers,  whose  artj  there  is  every 
reason  to  believe,  was  first  practised  in 
Holland.  The  use  of  separate  letteivs,  or 
types,  at  first  of  wood  and  afterwards  of  metal, 
and  the  various  improvements  in  the  manner 
of  casting  them,  are  all  to  be  attributed  to 
Gutenberg,  FUst,  and  Schocffer.  Gutenberg, 
it  is  now  generally  supposed,  first  began  to 
print  at  Strasburg  with  moveable  types  of  wood 


some  time  between  1436  and  1442.  Having 
then  established  himself  in  Mainz,  which  was 
his  native  town,  he  there,  in  1446,  entered 
into  pai'tnership  with  Fust,  who  eefems  to 
have  assisted  Gutenberg  in  devising  or  cai-ry- 
ing  into  eS'ect  his  subsequent  great  improve- 
ment of  the  art,  by  casting  the  types  of 
metal.  But  to  Sohoefier,  who  was  in  the 
service  of  Gutenberg  and  Fust,  and  had 
married  Fust's  daughter,  is  assigned  the  credit 
of  having  facilitated  and  (as  far  as  the  prin- 
ciple was  concerned)  brought  to  perfection 
the  process  of  founding  by  the  Contrivance  of 
the  punch.  The  knowledge  of  the  art  was 
first  made  public  and  carried  into  other 
countries  by  the  dispersion  of  many  of  the 
workmen  on  the  storming  of  Mainz  by  Adol- 
phus  of  Nassau,  in  1462.  Printing  was  first 
practised  in  Italy,  in  the  town  of  Subiaco,  in 
the  Roman  teriitoiy,  in  1465 ;  in  France,  at 
Paris,  in  1469  ;  in  England,  at  Westminster, 
in  1474 ;  and  in  Spain,  at  Barcelona,  in  1475. 
It  is  said  that  by  the  year  1530  there  were 
already  about  200  printing-presses  in  Europe. 
The  name  of  William  Caxton  is  iadissolubly 
connected  with  the  introduction  of  ptinting 
into  England* 

The  date  of  the  invention  of  the  printing- 
press  is  unknown,  but  some  conti'ivance  >for 
this  purpose  must  have  been  used  as  soon  as 
printing  by  blocks  or  tj'pes  was  introduced. 
The  increased  force  requisite  to  make  an 
impression,  the  size  of  the  sm-face  to  be 
printed  from  being  increased,  would  soott 
suggest  recom'se  to  some  of  the  simple  ma- 
chines or  mechanical  powers  for  the  modifi- 
cation of  the  power  requisite  to  obtain  tlie 
necessary  pressure.  The  screw,  as  apphed  in 
the  common  screw -press,  would  obviously 
suggest  itself;  and  accordingly,  m  all  the 
eai'lier  printing-presses,  the  screw  alone  is 
used. 

The  operations  to  be  performed  in  the 
process  of  printing  will  point  out  the  essential 
poi-ts  of  a  printing-press.  The  types,  being 
set  up  and  aii-anged  in  a  chase  (or  iron  frame) 
of  suitable  dimensions,  which  is  then  called  a 
form,  have  to  be  inked;  this  is  eflfected  by 
'passing  acl-oss  them  a  cylinder,  or  roller, 
covered  with  an  elastic  composition  of  molasses 
and  glue,  which  has  been  first  rolled  in  a 
thick  ink  made  of  lamp  black  nnd  burnt  oil. 
The  paper  to  be  printed  has  to  be  laid  on  the 
tjTpe  when  inked,  and  then  tiie  requisite  pi'es- 
sm-e  for  making  the  impression  has  to  be 

applied.  ,  . 

Screw  Press.  The  eariiest  form  of  pnnting- 
press  very  closely  resembled  tlie  common 
sorew-press,  as  the  cheeso  or  napkm-press, 
with  some  conU-ivance  for  running  the  form 
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of  type,  when  inked,  under  the  pressure,  and 
back  again  when  the  impression  was  made. 
This  rude  aud  inconvenient  form  of  press  was 
superseded  by  the  invention  of  Blew,  aprmter 
of  Amsterdam.  Other  improvements  were 
from  time  to  time  inti-oduced ;  hut  they  were 
aU  superseded,  about  the  commencement  of 
tlie  present  century,  by  an  invention  of  Lord 
Stanhope's. 

In  the  Stanhope  Press,  as  in  the  common 
wooden  screw-press,  the  form  of  type  is  laid 
upon  a  table  which  has  a  horizontal  traversmg 
motion.    To  the  carriage  on  which  the  form 
moves  are  attached  the  tympans,  which  are 
light  frames  covered  with  parchment,  so  con- 
structed that  the  inner  tympan  just  lies  within 
the  outer  tympan.    Some  blanketing  is  placed 
between  the  tympans,  so  as  to  equalise  the 
pressure  upon  the  surface  of  the  types.  To 
the  outer  tympan  is  attached  a  skeleton  frame 
called  the  frisket.    The  sheet  of  paper  to  be 
printed  being  placed  on  the  outer  tympan,  the 
frisket  is  turned  down  upon  it ;  and  then  the 
frisket  and  tympans  are  turned  down  upon 
the  form  of  type.    The  frisket  is  covered  with 
paper,  cut  out  so  that  the  sheet  to  be  printed, 
when  placed  between  the  tympan  and  fiisket, 
and  folded  down  together  on  the  form,  may 
be  in  contact  with  the  surface  of  the  type, 
while  the  remainder  of  the  frisket-sheet  pre- 
serves the  margin  from  being  soiled.  The 
form  of  type  being  inked,  and  the  tympans 
and  frisket,  with  the  sheet  of  paper  between 
them,  folded  down  on  the  form,  the  whole  is 
made  to  traverse,  by  moans  of  a  crank-handle, 
until  it  comes  beneath  the  platten,  which  is  a 
massive  plate  of  cast-iron,  moveable  up  and 
down  perpendicularly.  The  principal  improve- 
ment of  the  Stanhope  Press  consists  ii\  the 
manner  in  which  the  descending  motion  is 
given  to  the  screw.    The  carriage  is  then  run 
back,  the  frisket  and  tympans  unfolded,  and 
the  printed  sheet  being  taken  out,  the  same 
operation  is  repeated. 

The  principle  of  the  Stanhope  press  has 
been  followed  out  by  several  subsequent  in- 
ventors, and  improvements  of  mechanical 
detail  introduced,  tending  to  the  economy  of 
time  and  labour,  and  to  precision  of  workman- 
ship. In  the  Ruthven  Press,  the  form  of  type 
remains  stationary,  and  the  platten  is  removed 
to  permit  the  type  to  be  inked  :  and  in  this, 
as  well  as  the  Columbian  Press,  the  pressm-e 
is  produced  by  a  combination  of  levers  alone, 
without  the  use  of  any  portion  of  a  screw  or 
inclined  plane. 

Copper  Plate  Press.  The  press  for  copper- 
plate printing  consists  of  two  cylinders  or 
rollers  of  wood,  supported  in  a  strong  wooden 
frame,  and  moveable  about  llicir  axes,  one 


placed  just  above  and  another  just  below  \ha 
level  of  the  table  upon  which  the  plate  to  be 
printed  is  laid.  The  upper  roller  is  turned 
round  by  the  arms  of  a  cross  fixed  to  its  axis. 
The  copper-plate  being  inked,  the  paper  on 
which  the  impression  is  to  be  taken,  and  two 
or  three  folds  of  soft  material,  as  blanketing, 
are  placed  upon  it.  The  plate  so  prepared  is 
moved  along  the  table  to  the  junction  of  the 
two  rollers,  and  the  upper  roller  being  turned 
by  the  ai-ms  of  the  cross,  the  plate,  with  its 
furniture,  is  passed  through  the  press.  The 
rollers  may  be  placed  nearer  to  or  farther 
from  each  other,  according  to  the  amount  of 
pressure  requisite  for  making  a  good  impres- 
sion, that  is,  accordkig  to  the  depth  of  the 
engraving  and  the  degree  of  blackness  which 
the  impression  is  required  to  have. 

Printing   Machine.     The  printing-press, 
though  much  improved  during  the  last  half 
century  by  the  ingenuity  of  Lord  Stanhope 
and  others,  is  quite  inadequate  to  a  rate  of 
production  equal  to  the  present  demand.  The 
attention  of  practical  men  was  consequently 
directed  to  some  more  rapid  means  of  pro- 
duction ;  and  as  early  as  1790,  even  before 
the  Stanhope  Press  was  generally  Imown,  Mr. 
"W.  Nicholson  had  letters -patent  for  a  machine 
similar  in  many  respects  to  those  which  have 
now  come  into  use.  Suhsequenfly,  Mr.  Konig, 
a  German,  conceived  nearly  the  same  idea, 
and  meeting  with  the  encouragement  in  this 
country  which  ho  failed  to  obtain  on  the  Con- 
tinent, constructed  a  Printing  Machine.  On 
the  28th  November,  1814,  the  readers  of  the 
'  Times  '  were  informed  that  they  were  then 
for  the  fii-st  time  reading  a  newspaper  printed 
by  machinery  driven  by  steam-power.  This 
printing-machine,  though  highly  ingenious, 
was  very  compHcated;  and  the  machme  of 
Konig  was  superseded  by  that  of  Messrs, 
Applegath  and  Cowper,  the  novel  features  of 
which  were  accuracy  in  the   register,  an 
improved  method  of  inkmg  the  type,  and  great 
simplicity  in  parts  previously  very  complicated. 

Printing-machines   are  either  single  or 
double ;  the  single  being  that  in  which  only 
one  side  of  the  sheet  of  paper  is  printed  ;  the 
double  that  in  which  hoth  sides  are  printed 
before  the  sheet  leaves  the  machine.  The 
single  machine  is  used  for  most  newspapers 
and  that  kind  of  printing  in  which  it  is  not 
necessary  for  the  two  sides  of  the  sheet  to 
'  register,'  that  is,  for  the  printing  on  one  side 
to  be  exactly  at  the  back  of  the  other the 
double  machine  for  hooks,  in  which  it  is 
essential  that  the  printing  on  one  page  should 
coiTOspond  with  the  printing  on  the  other 
when  the  sheets  are  folded.    This  important 
object  of  the  register  is  effected  by  causing 
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tho  pai-ts  to  move  at  precisely  the  same  speed. 
This  being  the  principle  of  the  register,  its 
success  will  depend  on  great  accuracy  of  work- 
manship in  the  mechanical  parts.  In  the 
double  printing-machines  now  in  use,  the 
sheet  of  paper  is  laid  on  the  feeder,  which 
consists  of  girths  of  linen  tightly  stretched  by 
being  passed  round  two  cylinders.  By  the 
motion  of  this  feeder  the  sheet  is  placed 
between  two  systems  of  tapes,  which  lie  two 
and  two  over  each  other  on  a  series  of  cylinders 
and  rollers.  The  sheet  of  paper  grasped  be- 
tween them  is  kept  clean  at  the  places  in  which 
it  is  in  contact  with  them,  and  by  the  motion 
of  the  various  parts  is  conducted  under  the 
first  printing-cylinder,  and  receives  an  impres- 
sion from  the  first  set  of  types;  thence  by 
means  of  two  other  cylinders  to  the  second 
piinting-cylinder,  where  it  receives  an  impres- 
sion on  the  other  side  from  the  second  set  of 
types.  Thus  printed  on  both  sides,  it  is  taken 
out  by  an  attendant.  An  inlcing  apparatus  is 
placed  at  each  end  of  the  table  which  carries 
the  tj^pes,  and  which  traverses  backwards  and 
forwards  under  the  printing-cyUnders  and 
inking-roUers.  The  ink,  received  from  a 
reservoir  by  two  rollers,  is  transferred  from 
them  to  the  sm-face  of  the  inldng-table  ;  the 
surface  of  the  table  inks  two  other  rollers,  and 
these,  in  then*  turn,  ink  the  types  as  they  pass 
backwards  and  forwards  for  each  impression. 
The  excellence  of  the  printing  depends  in  a 
great  measm-e  on  the  type  being  properly 
inked.  'J'he  machines  commonly  used  for 
printing  books  will  print  from  seven  huudi-ed 
to  one  thousand  j)er  horn*  in  perfect  register ; 
and  for  newspapers,  printed  on  one  side  only, 
from  four  thousand  to  six  thousand  per  hour. 

Konig's  machine  piinted  1,800  copies  of  the 
'  Times '  per  hour.  Messrs.  Cowper  and 
Applegath's  machine  of  1827  printed  5000  in 
an  hour-.  In  May,  184:8,  Mr.  Applegath 
erected  a  printing-machine  for  obtaining  the 
enormous  number  of  10,000  impressions  of 
the  '  Times '  in  an  horn*.  According  to  a 
paper  on  this  subject  by  Mr.  Co\vper,  read 
before  the  Inslilution  of  Civil  Engineers,  this 
beautiful  machine  consists  of  a  vertical  cylin- 
der, about  65  inches  in  diameter,  on  which 
the  type  is  fixed,  sun'ounded  by  eight  other 
cylinders,  eacli  about  thirteen  inches  in  dia- 
meter, covered  with  cloth,  and  round  which 
the  sheets  of  paper  ai-e  conveyed  by  means  of 
tapes;  each  paper  cylinder  being  fui-nished 
with  a  feeding  apparatus,  having  one  boy  to 
lay  on  the  sheets  and  another  to  take  them  off. 
The  inking  rollers  are  also  placed  in  a  vertical 
position,  against  the  large  cylinder,  upon  a 
portion  of  the  surface  of  which  they  distribute 
the  ink.    The  ink  is  held  in  a  vertical  reser- 


voir, formed  of  a  ductor-roller,  against  which 
rest  two  'straight  edges,"  connected  at  the 
back,  so  as  to  prevent  the  ink  from  ranning 
out :  it  is  conveyed  from  the  ductor-roUer  by 
one  of  the  inking  rollers,  against  which  it  is 
occasionally  pushed.  The  type  used  is  of  the 
ordinary  kind,  and  the  form  is  placed  upon  a 
portion  of  the  large  cyhnder,  being  fixed  to  it 
in  a  very  plain  but  ingenious  manner :  a  slab 
of  iron  is  cmwed  on  its  imder  side,  so  as  to 
fit  the  large  cylinder,  whilst  its  upper  surface 
is  filed  into  facets  or  flat  parts,  corresponding 
in  width  and  number  to  the  width  and  number 
of  the  columns  of  the  newspaper.  Between  each 
column  there  is  a  strip  of  steel,  with  a  thin  edge, 
to  print  the  '  rule  ' — the  body  of  it  being  wedge- 
shaped,  so  as  to  fill  up  the  angular  space  left 
between  the  columns  of  type,  and  to  press  the 
type  together  sideways,  or  in  the  direction  of 
the  lines  ;  the  type  is  pressed  together  in  the 
other  direction  by  means  of  screws,  and  firmly 
held  together.  The  surface  of  the  type  thus 
forms  a  portion  of  a  polygon  ;  and  the  regu- 
larity of  the  impression  was  obtained  by 
pasting  slips  of  paper  on  the  paper  cylinders. 
The  operation  of  the  machine  is  very  simple: 
the  '  layer-on  '  draws  forwai-d  a  sheet  of  paper 
on  the  feeding-board  imtil  its  edge  is  under 
a  roller,  furnished  with  tapes,  which  drops 
down  and  di-aws  the  sheet  fonvard  and  down- 
ward, into  a  vertical  position,  when  other  rollers 
and  tapes  carry  it  round  the  paper  cylinder, 
where  it  meets  the  type,  which  has  been  inked 
by  passing  in  contact  with  the  inking  rollers ; 
the  sheet  then  continues  its  progress  imtil  it 
reaches  the  '  taker-off.' 

A  few  statistics,  relative  to  the  printing  of 
the  '  Times,'  were  mentioned  by  Mr.  Cowper, 
from  which  it  appeai-s,  that  on  the  7th  of 
May,  1850,  the  'Times'  and  'Supplement' 
contained  72  columns,  or  17,500  hues,  made 
up  of  upwards  of  a  milhon  pieces  of  type,  of 
which  matter  about  two-fifths  were  -written, 
composed,  and  con-ected,  after  7  o'clock  in  the 
evening.  The  'Supplement'  was  sent  to 
press  at  7  50  p.m.,  the  first  fonn  of  the  paper 
at  4  15  A.M.,  and  the  second  form  at  4  45  a.m.  ; 
on  this  occasion,  7,000  papers  were  published 
before  6  15  a.m.,  21,000  papers  before  7  30 
A.M.,  and  34,000  before  8  45  a.m.,  or  in  about 
fom*  hours.  The  greatest  number  of  copies 
ever  printed  in  one  day  was  54,000,  and  the 
greatest  quantity  of  printing  in  one  day's  pub- 
lication was  on  the  1st  of  March,  1848,  when 
the  paper  used  weighed  7  tons,  the  weight 
usually  required  being  4J  tons.  Tho  surface 
to  bo  printed  every  night,  including  the  'Sup- 
lilement,  is  30  acres  ;  the  weight  of  the  fount 
of  typo  in  constant  use  is  7  tons ;  and  HO 
compositors  and  25  pressmen  are  constantly 
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employed.  The  whole  of  the  printing  at  the 
'  Tknes  ■  office  is  performed  by  three  of  Apple- 
gath  and  Co^\'per's  foui'-cyUnder  machines, 
and  two  of  Applegath's  new  vertical  cyhnder 
machines. 

According  to  recent  accounts,  it  would  ap- 
pear that  some  of  the  New  York  newspapers  are 
uow  printed  with  machines  still  more  gigantic 
and  complete  than  those  employed  on  the 
'  Times,'  and  that  the  rapidity  of  prmtmg  is 
«till  greater.  There  is  not  the  shghtest  reason 
lo  doubt,  however,  that  if  the  sale  of  the 
'  Times '  were  to  largely  increase,  machmes 
would  he  invented  to  increase  the  rapidity  of 
printing  to  any  required  degi-ee.  At  present, 
tlie  paper  duty,  the  stamp  duty,  and  the 
advertisement  duty,  keep  the  price  of  EngUsh 
newspapers  much  above  that  of  the  American, 
:md  unquestionably  limit  the  demand. 

A  few  further  details  illustrative  of  printing 
TN-iU  be  found  under  Stereotype,  and  TifPE 

rOTJNBING. 

PROGNOSTICATOE.     This  name  has 
been  given  by  Dr.  Merryweather  to  an  appa- 
ratus recently  contrived  by  him  for  foretelUng 
probable  changes  in  the  weather.  It  is  founded 
on  a  curious  fact,  that  leeches  shew  great  sen- 
sitiveness to   approaching  changes  in  the 
electrical  state  of  the  air ;  and  the  apparatus 
is  so  contrived  as  to  bring  these  weather-wise 
animals  mto  use  as  meteorological  instruments. 
Twelve  leeches  are  placed  in  a  circle,  each  in 
a  separate  glass  botUe ;  every  leech  tries  to 
get  up  to  the  mouth  of  his  bottle  when  the 
atmosphere  is  in  such  a  state  as  to  forewarn 
an  approaching  storm;  and  Dr.  Merryweather 
has  contrived  sundry  small  pieces  of  apparatus, 
which  register  any  attempts  of  the  leeches  to 
climb  thi-ough  the  naiTOW  necks  of  the  bottles. 
The  whole  apparatus  is  contained  within  a 
mahogany  box.    In  so  novel  a  contrivance, 
nothing  less  than  a  long  course  of  observation 
will  test  the  validity  of  the  arrangement. 

PROPORTIONAL   COMPASS.  [Com- 
passes.] 

PROTEIN  is  a  substance  obtained  by  Mul- 
der from  albumen,  casein,  horn,  and  animal 
and  vegetable  fibrin.    When  any  one  of  these 
is  dissolved  in  a  solution  of  potash,  and  the 
filtered  solution  is  mixed  wth  a  slight  excess 
of  acid,  a  copious  grayish-white  flocculent 
precipitate  is  formed,  and  a  slight  smell  of 
hydrosulphuric  acid  is  perceived.    This  white 
substance  is  protein,  so  called  from  its  occu- 
pying the  first  or  most  important  place  in 
relation  to  the  albuminous  principles.    It  is 
found  that  all  food  which  sustains  animal  life, 
and  promotes  growth  and  strength,  must  con- 
tain protein. 
PROTRACTOR.   Any  instrument  for  lay- 


ing down  angles  is  thus  called;  such  as  the 
graduated  semicircle  which  is  found  in  cases 
of  instruments,  the  rectangular  rider  with 
graduated  edges,  and  various  other  more  ex- 
pensive contrivances.  But  the  truth  is,  that 
the  easiest  and  safest  protractor  is  a  table  of 
chords,  a  scale  of  equal  parts,  and  a  pair  of 
compasses.  Even  the  scale  of  chords  laid 
down  on  the  rulers,  used  in  the  usual  manner, 
is  a  better  protractor  than  the  graduated  semi- 
circle, which  is  worthless,  except  for  very 

rough  work. 

PRUD'HOMMES.  Prudentes  Homines,  ex- 
perienced men.    This  name  relates  to  a  re- 
markable kind  of  commercial  or  manufacturing 
council,  well  known  in  France,  but  to  which 
we  have  notliing  exactly  parallel  in  England. 
In  1452,  King  Rene  estabUshed  at  Marseille  a 
council  of  Prud'Hommes,  with  summary  jmis- 
diction  in  disputes  between  the  fishermen  of 
that  port :  this  institution  has  since  been  fre- 
quently confirmed,  and  still  exists.    In  1464, 
Louis  XI.  granted  power  to  the  citizens  of 
Lyon  to  appoint  a  Prud'Homme  to  decide 
summarily  upon  disputes  that  might  arise 
between  merchants  attending  the  fan-.    By  a 
decree  of  Napoleon,  dated  March  18,  1806,  a 
council  of  Prud'Hommes,  consisting  of  nine 
members  (five  manufacturers  and  fom:  master 
weavers),  elected  annually,  was  established  in 
Lyon  to  settle  disputes  between  manufacturers 
and  their  workmen,  and  between  masters  and 
apprentices.    The  council  acted  chiefly  as  a 
court  of  conciliation,  but  was  also  vested  with 
power  to  decide,  without  appeal  or  expense, 
cases  involving  an  amount  not  exceeding 
60  francs.    This  institution  has  been  recog- 
nised and  confirmed  by  succeeding  govern- 
ments.   Councils  of  PiTid'Hommes  with  in- 
creased mmibers,  with  powers  of  summons, 
seizure,  and  imprisonment  not  exceeding  three 
days,  and  mth  summary  jurisdiction  to  the 
amount  of  100  francs,  are  now  established  in 
aU  the  great  manufacturing  towns  of  France, 
with  the  exception,  we  believe,  of  Paris.  If 
the  amount  exceeds  100  francs,  an  appeal  lies 
to  the  Tribunal  of  Commerce.    The  sittings 
of  these  councils  are  held  in  the  evening, 
when  the  workmen  have  given  over  their  labom- 
for  the  day.  Lawyers  are  not  sufi'ered  to  plead 
in  their  courts.  The  council  of  Prud'Hommes 
is  perhaps  the  most  extensively-useful  insti- 
tution in  Prance;  in  Lyon  alone,  the  cases 
decided  annually  exceed  5000;  appeals  arc 
rare,  and  a  reversal  of  the  decree  of  the  council 
very  much  rarer  still. 

PRUSSIA.  This  important  kingdom  does 
not  possess  a  great  variety  of  natiu-al  pro- 
1  ductions  ;  but  it  has  all  those  the  cultivation 
I  of  which  has  been  gradually  introduced  inU» 
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central  Europe ;  and  the  moat  indispensable 
of  them  in  sufficient  abundance  for  its  own 
consumption,  and  for  the  obtaining  of  foreign 
luxuries  and  comforts.  Agriculture  is  the 
chief  source  of  the  national  wealth,  and  is 
carried  on  with  great  care  in  most  of  the  pro- 
vinces. Wheat,  rye,  oats,  and  barley,  are 
raised  both  for  home  consumption  and  ex- 
portation; there  are  likewise  peas,  beans, 
vetches,  millet,  maize,  rape -seed,  and  linseed. 
Potatoes  are  cultivated  in  all  the  provinces. 
Flax,  hemp,  hops,  tobacco,  succory,  beet-root, 
and  garden  vegetables  of  all  kinds  are  raised, 
but  of  the  first  three  articles  not  enough  for 
home  consumption.  The  vineyards  of  Rhenish 
Prussia  are  extensive  and  valuable.  There  is 
abundance  of  timber.  The  mineral  products 
ore  salt  from  salt-springs,  of  excellent  quaUty, 
and  in  great  abundance ;  amber  and  coals  in 
large  quantities ;  alum,  vitriol,  saltpetre,  ala- 
baster, basalt,  granite,  poi-phyry,  marble,  slate, 
freestone,  chalk,  lime,  porcelain  clay,  pipe- 
clay, &c.  The  metaUic  products  are  silver, 
copper,  lead,  iron,  zinc,  cobalt,  arsenic,  and 
calamine.  The  precious  stones  are  the  onyx, 
agate,  jasper,  and  oarnelian. 

The  principal  manufactures  are  : — Linen  in 
aU  the  provinces,  but  chiefly  in  Silesia ;  wooUen 
cloths  and  cotton  goods,  especially  in  the  pro- 
vince of  the  Rhine,  at  Elberfield,  Barmen, 
Crefeld,  &o.;  silk,  leather,  iron,  and  copper 
ware,  cutlery,  articles  of  gold  and  silver,  suc- 
cory, paper,  china,  glass,  earthenware,  snuff 
and  tobacco,  beet-root  sugar,  gunpowder,  &c. 
The  breweries  and  brandy  distilleries  are  very 
considerable. 

The  abundance  of  products  of  various  kinds, 
and  the  active  industry  of  the  people,  give 
occasion  to  an  extensive  commerce,  which  is 
highly  favoured  by  the  advantageous  position 
of  the  country  in  the  centre  of  Europe,  the 
great  extent  of  coast  on  the  Baltic,  and  by  the 
great  rivers  (the  Rhine,  the  Elbe,  the  Oder, 
and  the  Vistula,)  which  traverse  the  country, 
and  are  connected  by  navigable  tributary 
streams  and  numerous  canals.  In  1831  the 
Prussian  or  Commercial  League  (Zollverein) 
commenced,  and  has  since  been  gradually 
joined  by  almost  all  the  German  states.  The 
object  is  to  establish  an  entire  fi-eedom  of 
trade  among  the  German  states,  and  to  sub- 
ject foreign  trade  to  such  restrictions  only  as 
the  protection  of  national  manufactures  or  the 
financial  circumstances  of  the  state  may  render 
necessary.  The  Prussian  harbours  ai-e : — 
Memel,  PiUau,  Neufahrwasser  near  Danzig, 
Stolpermiinde,  Riigenwald,  Kamniin,  Schwein- 
emlinde,  Peenemilnde,  Griefswald,  Stralsund, 
and  Barth.  The  most  considerable  commer- 
cial towns  are  -.—Berlin,  Kouigsberg,  Danzig, 


Breslau,  Stettin,  Magdeburg,  Cologne,  Elber- 
feld,  and  Aix-la-Chapelle.  The  great  fairs  are 
those  of  Breslau,  Franldort  on-tbe  Oder,  and 
Magdeburg,  At  present  there  are  in  Prussia 
about  1400  miles  of  railway  open  for  traffic. 

In  the  year  1849  the  imports  into  Great 
Britam  from  Prussia  were  valued  at  2,805,640/., 
and  the  exports  of  British  and  Irish  produce 
and  manufactures  to  Prussia  were  428,748/. 
These  sums  may  mislead,  unless  accompanied 
by  a  httle  explanation.  The  value  of  the  im- 
ports is  official,  that  ol'  the  exports  is  declared. 
Official  value  means  a  certain  hj'pothetical 
value  which  was  fixed  for  each  kind  of  com- 
modity by  the  Custom-house  authorities  many 
generations  since,  and  has  been  retained  to 
this  day,  without  any  reference  to  present 
prices;  whereas  declared  value  is  the  actual 
marketable  vahie  at  the  time.  Another  cir- 
cumstance is,  that  besides  the  British  and 
Irish  produce,  England  exports  largely  of 
foreign  and  colonial  produce  to  Prussia. 

The  contributions  of  Prussia  to  the  Great 
Exhibition  are  very  nimierous,  and  of  a  high 
degree  of  importance.  They  comprise  almost 
every  variety  of  manufactured  goods,  and  na- 
tui-al  produce  to  the  extent  of  the  counti7'8 
resources. 

PRUSSIAN  BLUE  is  a  pigment  of  pui-e 
dark-blue  colour,  discovered  accidental!}'  by  a 
colour-manufactm-er  of  Berhn,  in  1704.  It,  is 
a  prussiate  of  iron,  consisting  of  52  parts  of 
red  oxide  of  iron  combined  with  48  parts  of 
prussio  acid,  to  whicli  is  added  a  certain  pro- 
portion of  alum,  in  order  to  give  more  body 
and  greater  brightness  to  the  colour. 

PRUSSIC  ACID,  or  Hydrocyanic  Acid. 
This  powerful  acid  exists  ready-formed  in  seve- 
ral vegetable  products,  as  the  leaves  of  the 
chei-r}'-laurel  and  the  peach-tree ;  but  it  is 
generally  prepared  by  the  action  of  liydro- 
chlorio  acid  on  bi-cyanide  of  mercury.  It  is  a 
colomiess  liquid,  with  a  sti'ong  and  peculiar 
odour;  its  taste  is  at  first  coohng  and  after- 
wards bm-ning,  and  it  is  extremely  poisonous. 
It  boils  at  about  80'',  becomes  sohd  at  about 
5°  Fahr.,  aiid  then  crystallises  in  fibres.  As 
an  acid,  its  powers  ai'e  but  feeble.  It  is  so 
very  volatile  that,  wiien  dropped  on  paper,  the 
sudden  evaporation  of  a  portion  of  it  rendei-s 
the  remainder  so  cold  that  it  solidifies ;  and 
this  effect  is  produced  even  when  the  tem- 
perature of  the  atmosphere  is  nearly  70°. 

Prussio  acid  is  one  of  the  most  deadly  of  all 
poisons.  In  the  hands  of  an  experienced 
practitioner  it  becomes  a  vnlu.able  medicine  iu 
some  coses.  It  is  of  little  direct  use  in  the 
arts  ;  but  its  combinations  witli  bases  produce 
many  useful  sul)stances,  of  which  I'mssian-hlue 
is  an  instance. 
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J'SALTERY  was  an  ancient  musical  instru- 
ont  of  tho  harp  kind,  in  use  among  the  Jews, 
,d  supposed  to  have  been  the  nebd  men- 
■.ned  in  several  of  the  Psalms.  Whether 
is  instrument  was  square  or  triangular, 
lether  played  on  by  the  finger  or  struck  by  a 
,iecti-um,  seems  doubtful;  the  probabihty  is 
jjhat  it  took  many  forms,  and  was  played  m 
^oth  ways.  According  to  some  authorities  this 
nnstrument  was  in  shape  a  trapezium,  and 
isimUar  to,  if  uot  the  same  as,  the  dulcimer. 

FDULGIMEB.]  . 

'  PUERTO  EIGO.  The  soil  of  this  Spamsh 
WWest  India  island  is  of  the  richest  and  most 
ftviu-ied  description.    The  produce  of  sugar  is 
I,*ery  abundant,  and  tropical  productions  m 
Kceneral  are  plentiful.    The  island  exported  in 
^aie  first  10  months  of  1849-98,000,000  lbs.  of 
SBU-'ar,  4,475,000  lbs.  of  molasses^  6,703,1611b3. 
oof  coffee,  and  1,702,000  lbs.  of  tobacco.  Them- 
ddusti-y  and  commerce  of  the  inhabitants  ore  ex- 
khibited  chiefly  in  connexion  with  these  products. 
PUG-MILL.  [Bbick.] 
PULLEY.    The  pulley  is  one  of  the  simple 
nmachines  or  mechanical  powers  employed  in 
;'the  construction  of  machinery  and  in  the 
L-transmission  and  modification  of  force.  The 
kkinds  of  pulley  in  use  are  very  numerous ;  but 
i  they  aU  consist  of  combinations  of  a  grooved 
"Wheel,  moveable  on  an  axis,  and  a  rope  lying 
Lin  the  groove;  and  the  manner  in  which  this 
rrope  passes  over  and  under  a  system  of  these 
V  wheels,  so  as  to  connect  the  force  with  the 
t  resistance,  or  the  power  with  the  weight,  de- 
I  termines  the  species  or  lund  of  pulley.  The 
I  following  are  the  combinations  by  which  the 
I  principle  of  the  pulley  is  made  available 

The  single  fixed  pulley  possesses  no  me- 
i  chanical  advantage,  the  power  and  the  weight 
1  being  equal  to  each  other.  The  single  move- 
I  able  pulley  consists  of  one  wheel  fixed  and  the 
.  other  moveable  ;  the  power  acts  at  one  end  of 
1  the  rope,  and  the  other  end  is  fixed  to  an 
;  immoveable  obstacle;  the  weight  or  resistance 
;  is  attached  to  the  sheave,  or  block,  of  the 
moveable  wheel.  In  this  the  power  is  one-half 
the  resistance  when  there  is  equilibrium.  The 
first  system  of  pulleys  consists  of  an  upper 
Mid  lower  set  of  wheels,  called  the  upper  and 
lower  block ;  the  upper  being  fixed,  and  the 
lower,  to  which  the  resistance  or  weight  is 
attached,  being  moveable.  The  power  is  to  the 
weight  or  resistance  as  unity  to  twice  the  num- 
ber°of  wheels  in  the  lower  block.   A  system 
consisting  of  one  fixed  and  two  moveable 
puUies  is  called  a  Spanish  Barton.  Smcalon's 
Tack,  so  caUed  after  the  celebrated  engineer  of 
that  name,  contains  two  tiers  of  wheels,  one 
above  the  other,  in  each  block.  This  arrange- 
ment is  ingenious,  but  it  is  attended  with 


great  friction  and  inequality  of  wear.  While's 
Fulky  consists  of  a  single  wheel  in  each  of  the 
two  blocks.  The  wheel  has  a  conical  form, 
with  grooves  on  its  convex  siu-face ;  and  the 
diameters  of  the  grooves  are  in  arithmetical 
progression,  by  which  they  revolve  with  velo- 
cities equal  to  that  of  thehne  passing  over  them. 
The  advantage  is  that  the  friction  is  reduced 
to  that  of  the  pivot  and  the  two  lateral  faces. 

There  are  two  systems  in  which  each  block 
contains  a  single  pulley,  and  has  a  separate 
string.  In  one  system  the  string  is  made  fast 
at  one  end  to  the  block  next  above  it,  and  at 
the  other  to  an  immoveable  object.  In  the 
other  system  each  string  is  attached  to  the 
weight.  These  are  superior  to  the  other 
systems,  with  respect  to  the  ratio  of  the  re- 
sistance to  the  moving  power,  but  they  are  of 
no  practical  use. 

PULPIT.  Great  cost,  both  of  matenal  and 
workmanship,  was  frequently  bestowed  on 
pulpits  in  early  times ;  and  some  of  them 
rank  among  the  most  celebrated  monuments 
of  ai-t  of  their  period,  and  for  a  long  time 
appear  to  have  been  treated  as  an  architectural 
feature  of  the  interior,  being  constructed,  if 
not  of  marble,  of  the  same  material  as  the  rest 
of  the  building.  Of  stone  pulpits  we  have  few 
early  specimens  remaining  in  this  country; 
but  there  is  one  in  Bristol  cathedral,  and 
another  in  Worcester.  The  pulpits  of  the 
present  day  are  for  the  most  part,  in  respect 
to  design,  mere  carpenter's  and  joiner's  work. 

PUMICE  STONE.  This  remarkably  light 
and  porous  stone  is  a  true  lava.  It  is  vomited 
forth  by  the  volcanoes  which  are  distributed 
in  different  parts  of  the  earth.  That  which 
we  employ  is  obtained  fromEtna  and  Vesuvius. 
It  is  used  for  many  purposes  of  rubbing  and 
smootliing. 

PUMP.  [ AiE  Pump  ;  Hydbauuc  Machines. J 
PURBECK    STONE.       [Doksetshike  ; 

SXONE  3?0B  BinXDING.] 

PUTCHUK  is  the  name  by  which  a  fragrant 
root  is  designated  in  the  price  cun-ents  of 
Calcutta  and  Bombay,  whence  it  is  exported  to 
Canton,  being  highly  esteemed  by  the  Chinese 
as  an  incense.    From  the  places  of  export  this 
would  appear  to  be  a  product  of  India,  but 
neither  the  plant  which  yields  it  nor  the  place 
where  it  grows  has  been  discovered  until  very 
recently.    The  discovery  is  interesting,  as  the 
putchuk  is  a  substance  which  was  known  to 
the  ancients.    Dr.  Royle,  while  in  the  north- 
western provinces  of  India,  obtained  a  root 
which  formed  a  considerable  article  of  com- 
merce, and  which  was  said  to  be  brought  from 
Lahore.    It  was  warm  and  aromatic  in  taste, 
fragrant,  and  frequently  called  Orris  (Iiis)- 
Eoot  by  Europeans  in  India.   On  comparing 
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specimens  of  this  root,  which  he  ohtoined  in 
northern  India,  with  what  was  called  putchulc 
in  Calcutta,  he  found  that  they  were  identical, 
and  he  was  suhsequently  informed  hy  Mr. 
Beckett,  who  had  been  long  settled  as  a  mer- 
chant in  northern  India,  that  what  he  pur- 
chased from  Umritsir  under  the  name  of 
Kooth,  he  sold  in  Calcutta  by  that  of  putchuk, 
so  that  there  can  be  no  doubt  of  the  identity 
of  the  two  substances  ;  but  all  that  has  been 
ascertained  with  respect  to  the  place  where  it 
was  produced,  was  that  it  seemed  to  be  to  the 
north  of  the  river  Sutlege. 

PUTTY,  the  useful  cement  used  by  glaziers 
for  fastening  the  glass  in  the  frames  of  win- 
dows, is  composed  of  linseed  oil  and  whiting. 
The  whiting  should  be  well  dried,  and  then 
pounded  and  sifted  tUl  it  becomes  a  fine 
powder  and  is  qiiite  free  from  grit.  The 
whiting,  a  httle  warm,  should  be  gradually 
added  to  the  oil,  and  weU  mixed  by  means  of 
a  piece  of  stick  or  a  spatula.  When  it  is 
suflaciently  stiff,  it  should  be  well  worked  with 
the  hand  on  a  table,  and  afterwards  beaten  on 
a  stone  with  a  wooden  mallet,  till  it  becomes 
a  soft,  smooth,  tenacious  mass.  Putty  by  ex- 
posure to  the  air  gradually  hardens  tiU  it 
becomes  almost  like  stone.  A  baU  of  putty, 
when  left  some  days,  becomes  somewhat  hai-d, 
but  may  be  easily  softened  by  beating. 

The  most  extensive  employment  of  this 
substance  for  glazing  has  perhaps  been  in  the 
recent  operations  in  the  Glass  Palace. 

PYEAMIDS.  The  pyramids  of  Egypt,  es- 
pecially the  two  largest  of  the  pyramids  of 
Jizeh,  are  the  most  stupendous  masses  of 
building  in  stone  that  human  labour  has  ever 
been  known  to  accomplish.  The  Egyptian 
pyramids,  of  which,  large  and  smaU,  and  in 
different  states  of  preservation,  the  number  is 
very  considerable,  are  all  situated  on  the  west 
side  of  the  Nile,  and  they  extend,  in  an  irre- 
gular line  and  in  groups,  at  some  distance  from 
each  other,  for  a  length  between  60  and 
70  miles.  All  the  pyramids  have  square  bases, 
and  their  sides  face  the  cardinal  points. 

Herodotus  was  informed  by  the  priests  of 
Memphis  that  the  great  pyramid  was  built  by 
Cheops,  king  of  Egypt,  about  900  B.C.,  or  about 
450  years  before  Herodotus  visited  Egypt.  He 
Bays  that  100,000  men  were  employed  twenty 
years  in  building  it.  Whether  this  were  or 
not  the  true  origin  of  the  great  pyramid, 
the  vast  structure,  as  at  present  standing, 
consists  of  a  series  of  platforms,  each  of  which 
is  smaller  than  the  one  on  which  it  rests,  and 
consequently  presents  the  appearance  of  steps, 
which  diminish  in  length  from  tlie  bottom  to 
the  top.  Of  these  steps  there  ai-e  203,  and  the 
height  of  them  decreases,  but  not  regularly. 


from  the  bottom  to  the  top ;  the  great«f.t ' 
height  being  about  55  inches,  and  the  least  ■ 
about  20  inches.  The  horizontal  lines  of  the 
platforms  are  perfectly  straight,  and  the  stones 
are  cut  and  fitted  to  each  other  with  the 
greatest  nicety,  and  joined  by  a  cement  of 
hme  with  httle  or  no  sand  in  it.  It  has  beoi 
ascertained  that  a  bed,  eight  inches  deep,  h^' 
been  cut  in  the  rock  to  receive  the  lowest 
external  course  of  stones.  The  vertical  height, 
measured  from  this  base  in  the  rock  to  the 
top  of  the  highest  platform  now  remaining,  is 
•456  feet.  This  platform  has  an  area  of  about 
1067  square  feet,  each  side  being  32  feet 
8  inches.  If  to  this  were  added  what  is  neces- 
sary to  complete  the  apex  of  the  pyramid,  the 
total  height  would  be  about  479  feet.  Each 
side  of  the  base,  measured  round  the  stones 
let  into  the  rock,  is  rather  more  than  763  feet, 
and  the  perimeter  of  the  base  is  therefore 
3053  feet.  The  area  of  the  base,  measured 
along  the  outside  of  the  stones  let  into  the 
rock,  is  64,753  square  yards,  or  about  13  J  acres. 
This  area  is  about  the  same  as  Lincoln's  Inn 
Fields,  London,  measured  by  the  wall  of  Lin- 
coln's Imi  Garden  and  the  sides  of  the  houses 
within  the  com-t-yards.  The  surface  of  each 
face,  not  including  the  base  let  into  the  rock, 
is  25,493  square  yards ;  and  that  of  the  four 
faces  is  consequently  101,972  square  yards,  or 
more  than  21  acres.  The  sohd  content  of  the 
pyramid  is  about  3,394,307  cubic  yards,  which 
(not  making  any  deductions  for  chambers  and 
passages  in  it)  has  been  estimated  to  be  six 
times  the  mass  of  stone  in  the  Plymouth 
breakwater.  Eeckoning  the  total  height  at 
479  feet,  the  pyramid  would  be  15  feet  higher 
than  St.  Peter's  at  Rome,  and  119  higher  than 
St.  Paul's,  London. 

These  measurements,  relating  to  tlie  Great 
PjTamid,  will  sen'O  to  convey  an  idea  of  all  of 
them;  we  need  not  notice  them  pai-ticularly 
here,  nor  need  the  internal  cavities  and  pas- 
sages be  here  dwelt  upon.  The  materials  of 
all  the  pyramids  are  limestone ;  and  Belzoni  is 
of  opinion  that  part  of  the  stone  for  the  second 
pyramid  was  procured  immediately  on  the 
spot,  judging  from  the  mamier  in  which  the 
rock  has  been  cut  away  round  the  pyramid. 
Herodotus  certainly  understood  that  all  the 
stone  was  brought  from  the  mountains  near 
Cairo,  where  there  are  indeed  ancient  quarries 
of  great  extent;  but  it  seems  probable  that 
the  greatest  part  of  the  materials  came  from 
the  west  side  of  the  Nile.  The  blocks  of 
granite  were  brought  from  Syene,  which  is 
nearly  500  miles  higher  up  the  Nile.  The 
rock  on  which  the  great  pyramid  stands  has  i 
been  found  to  project  at  least  as  high  as  i 
80  feet  into  the  body  of  it.    The  stones  of 


1)3 


PYRENEES. 


PYROGRAPHY. 


1394 


licli  it  is  built  rarely  exceed  9  feet  in  length 
d  6i  in  breadth;  the  thickness  has  been 
eady  stated. 

At  Thebes  there  are  some  small  pyramias 
( .  sun-dried  brick,  in  which  the  central  cham- 
1-3  have  vaiilted  roofs.  There  arc  numerous 
lamids  in  Nubia,  perhaps  eighty  or  more, 
il  they  are  generally  smaU.    Next  to  those 
Egypt  the  most  extraordmary  pyramids  now 
isdng  are  those  of  Mexico, 
PYRENEES.    The  lofty  chain  of  the  Py- 
nees  gives  name  to  three  departments  of 
nmce.    In  the  mountains  themselves  u-on, 
i  )pper,  and  lead  mmes  are  worked,  and  fine 
iatuarj-  and  other  marble,  including  some  of 
lae  most  beautiful  varieties,  is  quarried. 

In  the  department  of  Basses  Pyrenees  the 
lumual  produce  of  wine  is  about  7,000,000 
aallons,  the  best  kinds  being  those  of  Juran- 
jDn  and  Gan.    The  high  mountains  are  to  a 
mat  extent  covered  with  forests  of  pme,  fir, 
imd  oak,  which  afford  good  ship  timber.  The 
rrowing  of  flax  and  hemp,  the  trade  m  hams 
nrith  Pau  and  Bayonne,  and  the  trafi&c  in 
nnules  and  cattle  with  Spain,  are  the  most  im- 
oortant  sources  of  wealth  to  the  agi-icultunst. 
■silver,  copper,  iron,  lead,  coal,  salt,  cobalt,  and 
•iulphur,  are  found.     Slate,  marble  of  all 
!olom-s,  granite,  alabaster,  rotten-stone,  and 
marl,  are  quarried.  The  manufactures  include 
.  men,  caUco,  coloured  handkerchiefs,  flannel, 
Idrugget,  capes,  hosiery,  Beamese  caps,  car- 
f  oets,  chocolate,  hqueurs  and  common  brandy, 
[•caper,  leather,  pottery,  and  some  u-on.  Ships 
iare  bmlt  on  the  Adour  and  on  the  coast.  The 
.commerce  is  composed  of  the  various  products 
already  named,  and  of  wine,  liquorice,  rosin, 
pprepared  skms,  wool,  hides,  deal  planks,  colo- 
iinial  produce,  salt,  &c. 

In  the  department  of  Hantes  Pyrenees  about 
1)6,000,000  gallons  of  good  white  andredwmes 
aare  made  annually.    Homed  cattle  and  sheep 
Hare  very  numerous ;  good  butter  and  cheese 
nare  made ;  mules,  asses,  and  horses  are  reared, 
iand  also  pigs  and  large  numbers  of  poultry, 
.-•especially  geese,  the  legs  of  which  are  salted 
ffor  export.    Bees  are  carefully  tended,  and 
V  honey  and  wax  are  abundant.    Iron,  copper, 
2  zmc,  lead,  manganese,  nickel,  and  cobalt,  are 
/  found,  but  no  mines  are  worked ;  marble  of 
r  different  colours,  building  stone,  slate,  granite 
i  amianth,  kaolin,  marl,  fullers'  earth,  and  pot 
!  ters'  clay,  are  raised.    The  commerce  of  the 
.  department  is  limited  to  cattle,  com,  mules 
I  and  horses  for  Spain,  timber,  oak  staves, 
1  hoops,  the  agricultural  products  before  named 
(  some  hnen,  cotton  and  woollen  stuffs,  cutlery, 

1  nails,  hides,  &c. 

In  the  third  of  these  departments,  Pyrenees 
Orientales,  about  7,000,000  gallons  of  wme  are 


made  annually.  The  red  wines  of  Roussillon  are 
in  general  of  excellent  quality,  agreeable  taste, 
strong  body,  and  well  adapted  for  transport ; 
they  are  used  for  giving  colour  and  body  to 
the  lighter  growths  of  Cahors  and  Auvergne. 
The  fliues  of  Colhoure  and  Port-Vendres  have 
the  highest  repute ;  they  fine  themselves  and 
become  of  a  golden  hue  with  age ;  in  this 
state  they  talvo  the  name  of  Eancio  de  Rousil- 
Ion.    The  sweet  Avines  of  Rivesaltes  hold  the 
first  rank  among  the  dessert  wines  of  France. 
The  mountains  of  the  department  are  in  many 
parts  clothed  with  fine  forests  of  oak,  beech, 
pine,  and  fir,  and  abound  with  aromatic  and 
medicinal  plants.    The  cork  tree  grows  natu- 
rally, and  is  also  an  object  of  careful  cultiva- 
tion.   Bees  and  silkworms  are  carefully  at- 
tended.   Many  iron  mines  are  worked,  and 
the  ore  is  smelted,  and  converted  into  malle- 
able iron  at  about  180  forges  and  furnaces,  by 
means  of  charcoal  prepared  on  the  spot.  Cop- 
per, lead,  bismuth,  and  alum,  ai-e  fovmd.  A 
coal  mine  is  worked  near  Estavar;  marble, 
alabaster,  granite,  and  steatite,  are  quarried. 
Besides  wine  and  iron,  the  industrial  products 
include  coarse  wooUen  cloths,  leather,  corks, 
knit  stockings  and  caps,  brandy,  whip-handles, 
common  pottery,  tiles  and  bricks.    The  fish- 
eries on  the  coast  are  actively  phed,  and  large 
quantities  of  sardines  and  anchovies  are  pre- 
served.   The  coasting  trade  in  the  leading 
articles  named,  and  in  wool,  oil,  honey,  &c.,  is 

flCtlVG  • 

PYRMONT  WATER.  Pyrmont  is  the 
name  of  a  small  county  belonging  to  the 
Prince  of  Waldeck  in  North  Germany.  It 
derives  its  chief  revenue  and  importance  from 
a  mineral  spring  in  the  town  of  Pyrmont.  The 
great  bathkig  house  which  contains  140  apart- 
ments, tastefuUy  fitted  up,  and  handsome 
spacious  baths,  is  the  most  important  struc- 
ture in  the  place.  Above  300,000  bottles  of 
the  water  from  the  prhicipal  chalybeate  spring 
are  exported  annually. 

PYROGRAPHY.  This  name  has  been  re- 
cently proposed  for  a  peculiar  kind  of  paint- 
ing or  rather  delineation,  in  which  heat  is  the 
chief  agent  employed.  The  homely  phrase  of 
■poker  painting  is  that  by  which  it  is  generally 
known  ;  since  a  red-hot  poker  might  he  the 
substitute  for  the  painter's  brush  in  producing 
the  pictures ;  but  homely  English  is  often 
made  to  give  way  to  learned  Greek,  in  scien- 
tific and  artistic  designations. 

These  pyrographs  are  pictures  produced  on 
the  surface  of  wood  by  heated  irons.  Somo 
curious  specimens  of  this  art  were  produced 
by  Dr.  Griffiths,  Master  of  University  College, 
Oxford,  about  thirty  or  forty  years  ago.  The 
altar  piece  in  the  college  chapel,  and  one  oi 
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two  heads  in  the  Taylor  Gallery,  are  still  ex- 
isting ;  they  are  said  to  have  very  much  the 
appearance  of  mezzo-tinto  engravings,  or  of 
crayon  drawings  ;  but,  from  their  very  nature 
are  much  more  durable  than  any  engravings 
or  drawings,  and  are  considered  to  be  well 
fitted  to  ornament  panels.  The  wood  is  either 
sycamore  or  plane-tree ;  which  are  not  Hable 
to  'war-p,  and  which  present  large  surfaces. 
The  delineations  are  produced  by  solid  pieces 
of  thick  iron,  sbaped  somewhat hke  the  heater 
of  an  Italian  iron. 

This  art  Las  a  renewed  mterest  imparted  to 
it,  by  the  circumstance  that  the  Committee  of 
the  Great  Exhibition  has  allotted  80  feet  of 
wall  space  to  the  productions  of  a  lady,  Mrsi 
Mills,  who  has  lately  introduced  many  ini' 
provements  in  the  preparation  of  the  wood 
and  in  the  form  of  tlie  iron  implements.  The 
specimens  to  be  exhibited  ai-e  fitted  by  then- 
general  chai'acter  to  adorn  collegiate,  corpo^ 
rate,  or  baronial  apartments.  The  effect  in 
Dl\  Griffiths'  pictures  is  produced  mainly  by 
broad  shadows;  while  the  more  recent  pro- 
ductions have  somewhat  the  character  of 
etchings.  Representations  of  animals,  such 
as  those  which  almost  live  and  breathe  on  the 
canvas  of  Edwin  Landseer,  are  said  to  be  those 
for  which  the  al-t  shows  pecuUar  aptitude. 

By  the  rules  of  the  committee,  no  paintings 
are  admitted  at  the  Exhibitiofl  ;  bub  it 
would  appear  that  these  curious  specimens 
partake  of  the  dm-ability  and  siu-face  quahty 
of  carvings^  alid  are  on  that  gtound  admis- 
sible. 

PYROLIGNEOUS  ACID.  [Aoetig 
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PYRO'METER.  This  instrument  was  in- 
vented by  Musschenbroek  for  measuring  the 
effects  produced  ill  the  dimensions  of  soUd 
bodies  by  the  application  of  heat ;  but  the 
signifieation  of  the  term  has  since  been  ex- 
tended so  as  to  include  those  instruments  the 
object  of  wliich  is  to  measm-e  all  gradations  of 
temperature  abovd  those  which  can  be  indi- 
cated by  the  mercurial  thermometer.  We  will 
briefly  describe  five  oi*  six  varieties. 

Miissohcnbmek's  PyronMtti'  COUsiBted  of  a 
metallic  bar,  about  Six  inches  iu  length,  one 
extremity  of  which  was  fixed,  while  the  other 
was  left  free  to  advance  as  the  metal  elongated 
from  the  effect  of  several  spirit  lamps  placed 
beneath,  whicli,  at  each  experiment,  were 
charged  with  the  same  quantity  of  highly  rec- 
tified spirit  of  wine.  The  advance  of  the 
niovoable  extremity  gave  motion  to  ft  pinion 
and  wheel,  the  latter  of  which  drove  an  index 
ovci'  ft  graduated  Circle,  each  degree  of  wliich 
coi'l'esponded  to  a  linear  expansion  of  some 
deteminftte  fraction  of  an  inch.  Desaguliers 


afterwards  substituted  fine  cords  and  frictioa 
rollers  for  the  wheel  and  pinion. 

Borda's  Pyrometer. — The  rods  employed  ty 
Borda  in  measuring  the  base  dine  of  the  great 
Frencli  Survey  consisted  of  a  rule  of  brass  Iwd 
upon  a  somewhat  longer  rule  of  platinum  and 
attaclied  at  one  extremity.    The  poilion  of 
the  platinum  rale  not  covered  by  the  one  Of 
brass  was  divided  into  milhonths  of  its  entire 
length,  and  fm-ther  subdi\'ided  by  means  of  aV 
vernier  and  microscope  adjusted  to  the  extre-B* 
mity  of  the  brass  rule.    The  value  of  each  of  1^ 
these  divisions  having  been  previously  ascer-lf 
tained,  by  first  smTounding  the  compounds' 
rule  with  melting  ice,  and  then  immersing  itP 
in  boihng  water,  it  was  only  necessary  to  ob- 
serve the  indications  of  the  vernier  in  order 
to  apply  the  requisite  coiTection  for  reducing 
the  length  of  the  i-od  to  tlie  standard  tempe- 
rature. 

Ramsden's  Pyrometer.-^'Eov  low  tempera- 
tures, the  contrivance  of  Ramsden  was  em- 
ployed by  General  Roy  in  determining  the 
expansion  of  the  rods  used  in  measmnng  the 
base  on  Hounslow  Heath  for  the  Trigonome- 
trical Survey.  The  rod  was  immersed  in  a 
trough  of  water,  and  over  each  extremity  was 
placed  a  microscope,  to  which  a  slow  motion 
could  be  given  in  the  direction  of  the  length 
of  the  rod  by  means  of  a  fine  micrometer 
screw.  The  temperature  of  the  water  was 
then  gradually  raised,  till  a  thennometer 
placed  in  the  trough  indicated  an  advance  of 
10°,  20°,  30°,  or  any  required  number  of  de- 
grees. The  consequent  elongation  of  the  rod 
desti'oyed  the  coincidence  of  its  extremities 
mth  the  hnes  of  colhmation  of  the  micro- 
scopes) which  was  re-established  by  turning 
the  micrometer  screws,  and  carefuUj'  noting 
the  number  of  tm-ns  and  fractions  of  a  turn 
necessary  for  that  pui-pose  ;  when,  the  value 
in  parts  of  on  inch  in  each  tm-n  being  pre- 
viously kno^Ti,  a  direct  measure  of  tlie  expan- 
sion was  obtained,  free  from  the  eiToi"s  of  a 
system  of  levers  or  of  a  trfun  of  wheels  and 
pinions. 

Wedgwood's  Pyi-ometer. — The  property  of 
alumina  wliereby  it  undergoes  a  diminution 
of  bulk  when  heated,  was  employed  by  Wedg- 
wood as  a  measure  of  liigh  temperatures.  His 
pyrometer  consisted  of  cylinders  of  fine  white 
clay,  and  an  apparatus  for  accurately  measur- 
ing their  length.  Tliis  apparatus  consisted  of 
a  metallic  plate,  upon  which  were  fixed  t\vo 
brass  rules  slightly  incHned  to  each  other. 
The  rules  used  by- Wedgwood  were  34  mches 
long,  and  divided  into  240  equal  pai-ts.  The 
distance  between  the  inles  at  one  extremity 
was  three-tenths  and  at  the  other  five-tenths 
of  nn  inch ;  consequently  the  difference  be- 
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ecu  their  distances  at  any  two  consecutive 
\-isions  was  the  1200th  pai-t  of  an  inch.  The 
ay  cyUnders  were  first  balced  at  a  red  heat 
ibout  947°  Fahr.),  and  then  reduced  to  ex- 

tly  five-tenths  of  an  inch  in  length,  so  as  to 
t  the  first  division  of  the  scale.  When  after- 
iirds  exposed  to  a  gi-eater  heat  they  under- 
ent  conti'action,  and  the  amount  of  this  con- 
action  was  determined  by  observing  the 
ivision  of  the  scale  corresponding  to  their 
iminished  length. 

Bulong  and  Petit's  Pyrometer  \f&s  constructed 
)r  measuring  the  cubical  expansions  of  various 
ubstances.    By  observing  the  difference  of 
Ititude  at  which  mercury  of  different  tempe- 
u.  atures  stood  in  the  two  arms  of  an  inverted 
Idass  siphon,  they  determined  the  absolute 
ixpansion  of  the  mercury;  and  by  compaaing 
]]ins  with  the  apparent  expansion  of  mercury 
la  a  glass  tube,  they  deduced  the  absolute  ex- 
aansion  of  the  glass.  A  cylinder  of  the  metal 
fiihose  expansion  was  sought  was  then  placed 
i/ithin  a  glass  tube,  closed  at  one  extremity 
nnd  terminating  at  the  other  in  a  capillary 
iiipening,  and  the  rest  of  the  tube  occupied 
luith  mercury.    Upon  the  whole  being  heated 
,  portion  of  the  mercury  was  expelled  equal 
oo  the  excess  of  the  absolute  expansions  of 
hhe  mercury  and  metal  above  that  of  the 
iljlass  ;  and  as  the  expansions  of  the  mercury 
imd  glass  were  previously  known,  the  weight 
n')f  the  expelled  mercury  determined  the  ex- 
oansion  of  the  metal. 

Prinsep's  Pyrometer. — The  unoxidable  me- 
?.als  (gold,  silver,  and  platina)  present  three 
imai'ked  temperatiu-es,  from  the  low  melting- 
KDoint  of  silver  to  the  high  ignition  of  platina ; 
land  many  intemiediate  links  may  be  made  by 
iliUoying  the  three  metals  together  in  different 
[(proportions.    When  such  a  series  has  been 
Donce  prepared,  the  heat  of  any  furnace  may 
bte  expressed  by  the  alloy  of  least  fusibihty 
nwhich  it  is  capable  of  melting.    As  the  melt- 
iring  points  of  silver  and  gold  are  comparatively 
r.near  to  each  other,  Mr.  Prinsep  assumed  only 
ttten  intermediate  gradations  of  heat,  the  lowest 
o»f  which  corresponded  to  the  fusing  point  of 
ppure  silver,  and  the  others  to  the  fusing  points 
T'Of  silver  alloyed  with  10,  20,  30,  &c.,  per  cent, 
r  of  gold.    From  the  melting  point  of  gold  to 
tlthat  of  platina,  he  assumed  one  hundred  gra- 
ddations  of  heat,  which  were  the  melting  points 
fr:of  pure  gold  and  of  gold  alloyed  with  1,  2,  3, 
k&e.,  per  cent,  of  platina.    Among  the  advan- 
titages  of  this  mode  of  identifjdng  temperatures 
•iftre : — the  smallness  of  the  requisite  apparatus, 
Miotldng  more  being  needed  than  a  small 
•cupel,  containing  in  separate  cells  eight  or  ten 
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pyrometrio  alloys,  each  of  the  size  of  a  pin's 
head  ;  the  indestructibility  of  the  specimens, 
since  those  melted  in  one  experiment  need 
only  to  be  flattened  under  a  hammer,  when 
they  will  be  again  ready  for  use ;  and  the  faci- 
lity of  notation,  since  two  letters  and  the 
decimal  of  alloy  will  express  the  maximum 
heat. 

Daniell's  Pyrometer  is  a  complex  apparatus 
depending  on  the  smaU  expansibility  of  black 
lead  compai-ed  with  that  of  metals.  A  bar  of 
black  lead  is  bored  neai-ly  from  end  to  end 
lilce  a  gim ;  and  into  this  bore  is  placed  a  rod 
of  the  metal  to  be  experimented  on.  When 
both  are  exposed  to  a  great  heat,  the  metal 
expands  more  than  the  black  lead,  and  causes 
a  small  cylinder  of  porcelain  to  protrude  ft-om 
the  top  of  the  tube  or  bore.  This  cylinder  is 
connected  with  an  index  or  hand  which  moves 
round  a  graduated  arc ;  and  the  degrees  on 
this  are  are  so  calculated  as  to  indicate  the 
temperature  to  which  the  metal  has  been  ex- 
posed. 

PYROTECHNY.  The  ai-t  of  maldng  fire- 
works is  essentially  a  chemical  one.  It  takes 
advantage  of  the  chemical  afiinity  between 
substances,  of  the  power  of  ready  ignition,  of 
the  rapid  and  slow  combustion  produced  by 
difierent  proportions  of  the  ingredients,  and  of 
the  production  of  exquisite  colours  by  the 
substances  while  burning.  The  revolving  of 
stars,  (fee,  is  partly  a  mechanical  arrangement 
arising  out  of  the  resistance  or  inertia  of  the 
air  when  a  burning  material  is  forcing  its  way 
out  of  a  tube.  The  three  chief  ingredients 
are  nitre,  sulphm',  and  charcoal ;  the  second- 
ary ingredients  are  fiUngs  of  kon,  steel,  cop- 
per, zinc,  and  other  materials;  while  various 
oxides,  acids,  alkalies,  and  salts,  tend  to  pro- 
duce varied  colours  by  different  modes  of 
combination.  The  coloured  fires  ai-e  the  roost 
interesting  results,  and  require  much  care  in 
the  choice  and  preparation  of  the  materials. 
One  famihar  lund  of  fire-work  is  noticed  under 
Rockets. 

PYROXYLTC  SPIRIT,  or  PyroUgneous 
JEthcr,  obtained  by  distillation  from  wood,  is 
a  colourless  liquid,  has  a  peculiar  penetrating 
smell,  partaking  both  of  alcohol  and  cether, 
and  its  taste  is  pungent.  It  is  lighter  than 
water,  and  boils  at  about  150°  Fahr.  It  is  an 
extremely  inflammable  liquid,  and  burns 
without  residue  ;  and  being  cheaper  than 
spirit  of  wine,  it  is  advantageously  substituted 
for  it  in  many  maui^faoturing  arts.  It  is  ca- 
pable of  combining  with  chlorine,  iodine,  and 
other  elementary  bodies  ;  it  unites  also  with 
acid's  to  form  various  compounds. 
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QUADRANT.  [Sextant.] 

QUARANTINE  LAWS.  Quarantine  laws 
ai'e  the  result  of  imperfect  knowledge  on  a 
subject  which  is  of  great  importance  to  com- 
merce. They  are  regulations  chiefly  of  a 
restrictive  nature,  for  the  pm-pose  of  prevent- 
ing the  communication  from  one  country  to 
another  of  contagious  diseases,  hy  means  of 
men,  animals,  goods,  or  letters.  The  term 
Quarantine  originally  signified  a  period  of 
forty  days,  during  which  a  person  was  subject 
to  tlie  regulations  in  question.  The  regula- 
tions consist  in  the  interruption  of  intercourse 
with  the  country  in  which  a  contagious  dis- 
ease is  supposed  to  prevail,  and  in  the  em- 
ployment of  certain  precautionaiy  measures 
respecting  men,  animals,  goods,  and  letters, 
coming  from  or  otherwise  communicating 
with  it.  Men  and  animals  are  subjected  to  a 
probationary  confinement,  and  goods  and 
letters  to  a  process  of  depuration,  in  order  to 
ascertain  that  the  contagious  poison  is  not 
latent  in  the  former ;  and  to  expel  it,  if  it  be 
present,  in  the  latter.  Quarantine  lines  may 
either  be  drawn  round  a  coast,  as  is  the  case 
in  France,  Italy,  and  Greece,  with  respect  to 
the  Levant ;  or  tliey  may  be  drawn  along  a 
land  frontier,  as  on  the  frontier  between  Aus- 
tria and  Turkey. 

Goods  earned  in  ships  or  bj  land  are  sub- 
ject to  quarantine,  according  as  they  belong 
to  the  class  of  susceptible  or  non-susceptible 
goods.  Goods  which  ai-e  supposed  to  be 
capable  of  containing  and  transmitting  the 
poison  of  the  plague,  are  called  susceptible. 
Goods  which  are  supposed  to  be  incapable  of 
containing  and  transmitting  the  poison  of  the 
plague,  are  called  non-susceptihle.  All  animal 
substances,  such  as  wool,  sUk,  and  leather, 
and  many  vegetable  substances,  such  as  cot- 
ton, linen,  and  paper,  are  deemed  susceptible. 
On  the  other  hand,  wood,  metal,  and  fruits, 
are  deemed  non-susceptible.  Every  ship  is 
furnished  by  the  consul  or  other  sanitary 
authority  at  the  last  port  where  it  touched, 
with  a  document  styled  a  Bill  of  Hcallh, 
declaring  the  state  of  health  in  that  country. 
If  the  ship  brings  a  clean  bill  of  health,  the 
passengers  and  goods  are  not  subject  to  any 
quarantine.  If  she  brings  a  foul  bill,  they 
are  subject  to  quarantines  of  difierent  dura- 
tions, according  as  the  plague  is  knomi  or 
only  suspected  to  have  existed  in  the  country 
at  the  ship's  departure.  On  accoimt  of  the 
prevalence  of  plague  in  the  countries  on  the 


Levant,  they  are  considered  as  permanently 
in  a  state  of  suspicion ;  and  no  ship  saUing 
from  any  of  them  is  considered  to  bring  a 
clean  bill.  The  periods  of  quarantine  vaiy  i, 
from  two  or  three  to  forty  days ;  the  usud 
periods  are  from  ten  to  twenty  days.  The 
building  in  which  passengers  usually  perform 
their  quarantine,  and  in  which  goods  are  de- 
purated, is  caUed  a  Lazaretto.  The  most 
spacious  and  best  appointed  lazarettoes  in  the 
Mediterranean  are  those  at  Malta  and  Mar- 
seille. 

The  laws  of  quarantine  depend  directly  on 
the  contagion  or  non-contagion  of  certain  dis- 
eases ;  and  on  the  difierence  between  suscep- 
tible and  non- susceptible  commodities,  if  the 
contagion-theory  be  true.  It  becomes  there- 
fore a  medical  question  ;  and  tlie  opinions  of 
medical  men  throughout  Europe  are  gradually 
tending  to  such  a  result  as  ■will  either  abohsh 
quarantine  altogether,  or  greatly  modify  and 
limit  it :  a  result  of  very  great  importance  to 
the  commerce  and  industry  of  Em-ope. 

QUARRYING  is  the  operation  of  extracting 
from  the  ground,  or  detaching  from  the  sides 
of  rocks,  marble,  stone,  or  other  minerals  in 
considerable  masses.    When  the  material  to 
be  excavated  lies  vertically  below  the  sm-face 
of  the  ground,  the  work  commences  by  remov- 
ing the  earth  to  a  depth  sufiicient  to  lay  that 
material  bare,  in  order  that  it  may  be  separa- 
ted into  blocks,  and  removed ;  but  wlieu  the 
stone,  &c.,  is  in  the  interior,  and  near  the  side 
^of  a  mountain  or  bill,  the  workmen  proceed  I 
"as  in  the  operation  of  mining,  running  galle-  ■ 
Ties  into  the  ground,  and  leaving  pillars  of  the  I 
^material  for  the  support  of  the  mass  above  I 
'them. 

A  quarry  of  small  extent  is  opened  by  sink-  i 
ing  vertically  in  the  ground  a  shaft,  into  which 
the  men  descend  by  ladders ;  and  the  blocks 
of  stone,  being  separated  from  the  mass,  ai-e 
di-awn  up  by  means  of  cranes,  which  are  worlccd 
by  a  -windlass  or  other  machine.  In  working 
the  lai'ger  quai-ries,  the  vegetable  mould  form- 
ing the  upper  surface  is  removed  by  the  spade; 
and  the  beds  immediately  underneath,  gene- 
rally consisting  of  rag,  or  stone  of  an  inferior 
quahty,  are  broken  up  by  gunpowder  or  otlior- 
wise,  and  conveyed  to  a  distance.  The  stones 
intended  for  sale,  and  wliich  ai-e  generally  ifl 
beds  much  below  the  surface,  are  somelimes 
also  detached  from  the  mass  by  blasting;  but 
as  by  this  process  the  blocks  arc  broken  irre- 
gularly and  the  stone  wasted,  a  difiereut  me- 
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hod  is  generaUy  employed.   The  lai-ge  mass 
,f  stone,  as  it  exists  in  the  quarry,  consists  ot 
•trata  contiguous  to  one  another,  and  the 
nrfaces  in  contact  form  planes  of  cleavage; 
u  lines  paraUel  to  which  the  stones  being 
nore  easily  divided  than  in  any  other  direc- 
lon,  these  lines  constitute  what  is  called  the 
\  aving  grain  of  the  material.  In  order  there- 
.  e  to  separate  a  large  block  from  the  mass, 
I  series  of  iron  wedges,  placed  in  line  a  few 
".ches  asunder,  on  the  natural  face  of  the 
ck  and  in  the  direction  of  the  cleaving  grain, 
li  e  driven  into  the  stone  till  apai-t  is  loosened  : 
I  channel  is  then  cut  in  the  direction  of  the 
iigth  of  the  intended  block,  and  at  a  distance 
rom  the  natui-al  edge  of  the  stone  equal  to 
ts  required  breadth ;  and  wedges  being  planted 
in  the  channel,  they  are  driven  by  repeated 
strokes  till  the  stone  is  spht  in  that  du-ection 
also.    In  the  hardest  stones,  the  wedges  are 
placed  not  in  the  channels,  but  in  what  are 
called  pool  holes  sunk  in  the  direction  in  which 
the  block  is  to  be  severed  from  the  mass.  A 
similar  operation  is  then  performed  in  the 
du-ection  of  the  breadth  of  the  block;  and 
thus  a  large  portion  is  detached  from  the  ori- 
ginal mass. 

The  natural  strata  of  the  stone  in  different 
Liuanies  are  in  different  positions  ;  frequently 
Lthey  are  horizontal,  but  generally  they  are 
iiinclined  to  that  plane,  and  sometimes  they 
»are  vertical :  occasionally  also  both  the  first 
a  and  last  of  these  positions  are  assumed  by 
t  the  stone  in  the  same  quany.  It  is  evident 
tthat  the  separation  of  the  blocks  from  amass 
rmust  be  most  easily  effected  when  the  natm-al 
?  strata  are  in  vertical  positions ;  cutting  the 
•  stone  in  directions  perpendicular  to  the  hue 
I  of  the  grain  is  always  a  work  of  difSculty,  and 
t  the  operations  are  attended  with  some  danger 
t  to  the  quarry-men  when  the  latter  are  obliged 
t  to  work  in  galleries  under  ground. 

After  the  blocks  have  been  severed  from 
I  the  mass,  they  are  reduced  as  nearly  as  pos 
1  sible  to  a  rectangular  form ;  and  this  is  done 
by  means  of  a  tool  called  a  kevel,  pointed  at 
one  end  and  flat  at  the  other,  with  which  the 
irregular  parts  are  knocked  off.    The  blocks 
are  then  usually,  by  means  of  cranes  which 
are  capable  of  Ijeing  moved  from  place  to 
place,  raised  upon  trucks  or  low  carriages 
and  these  are  drawn,  generally  on  fron  rail 
ways,  to  the  quays  or  wharfs  where  the  stone 
is  put  on  ship-board.  At  the  slate  quarries  in 
Caernarvonshire   the  slabs  are  placed  on 
sledges,  which,  by  an  engine,  are  drawn  up 
an  inchned  plane  ;  and,  from  the  summit  of 
this  plane,  the  stone  is  drawn  by  horses  to 
the  Menai. 

QUARTZ,  is  the  mineralogical  name  of 
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numerous  varieties  of  rock  crystal,  the  native 
oxide  of  sUicium  [Silex],  caUed  also  siliceous 
or  flint  earth,  and  silicic  acid.  Quartz  occm-s 
crystaUised  and  massive,  and  in  both  states  it 
is  widely  diffused  throughout  nature,  especially 
as  one  of  the  constituents  of  gi-anitic  and  the 
older  rocks.  Quarts  is  hard  enough  to  strike 
flre  with  steel  ;  it  becomes  lummous  and 
electrical  by  friction;  it  is  of  various  colours  ; 
it  is  infusible ;  insoluble  in  acids,  m  general, 
but  acted  on  by  hydrofluoric  acid.  Soraston, 
and  chert  ai-e  varieties  of  compact  quartz. 
Cavernous  quartz  is  termed  spo/i^i/bm  quartz 
or  swimming  stone.  Among  the  numerous 
varieties  of  quartz  ai-e  hrown  or  smoky  quartz, 
purple  quartz,  or  amethyst,  blue  quartz,  green 
guorix.  iidlow  quartz,  and  red  quartz.  Among 
the  minerals  in  wnich  quartz  is  the  chief  in- 
gredient, are  agate,  avaiiturine,  flint,  flinty 
slate,  opal,  chalcedony,  heliotrope,  onyx,  plasma, 
sard,  sardonyx,  &ni  jasper. 

QUA'SSIA,  is  a  genus  of  plants  consisting 
of  ti:ees  inhabiting  the  tropical  parts  of  South 
America,  particularly  Surinam  and  the  adjoin- 
ing  countries. 

Quassia  amara,  the  ti-ue  Quassia  of  modern 
botanists,  is  a  small  ti-ee  inhabiting  the  woods 
of  Surinam,  Demerara,  and  probably  the 
greater  part  of  Central  America.    The  wood 
of  the  root  of  this  plant  was  formeriy  m  great 
repute  as  a  stomachic  and  as  a  remedy  for  the 
mahgnant  endemic  fevers  of  Surinam.  The 
flowers  also  were,  and  stUl  are,  in  that  country 
infused  in  wine  or  spirits,  and  form  a  bitter 
beverage  ;  but  the  wood  is  out  of  use,  in  con- 
sequence partly  of  its  being  less  easily  pro- 
cured than  that  of  the  next  species,  and  partiy 
from  an  opinion  being  entertained  of  some 
bad  properties  existing  in  connection  with  the 
intense  bitter.    Quassia  excelsa  is  a  large  tree 
inhabiting  Jamaica.    The  wood  is  white,  and 
scentless,  but  most  intensely  bitter ;  it  is  one 
of  the  ingredients  employed  by  fraudulent 
brewers  in  adulterating  beer.    Quassia  Sima- 
ruha  is  the  plant  which  furnishes  the  bark 
called  Simarouba,  which  comes  from  Jamaica 
in  hales,  and  is  used  as  a  tonic,  although  it 
also  appears  to  act  as  an  emetic. 

Quassia  is  imported  in  billets,  sometimes  a 
foot  in  diameter,  and  several  feet  long  ;  but 
before  being  used  for  medicinal  purposes, 
they  are  cut  into  chips,  which  ai-e  of  a  light 
gray  colour,  or,  by  long  exposure  to  the  air, 
of  a  yellow  or  brownish  hue.  The  active  prin- 
ciple of  Quassia  seems  to  be  quassite,  a  neuti-al 
substance,  which  crystallises  in  white  prisms, 
and  is  readily  soluble  in  alcohol. 

QUERCITRON  BARK.  This  valuable 
dye-drug  is  described  under  Bahk.  Chevreul 
has  given  the  name  Qucrcitrin  to  tiie  colouring 
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principle  of  the  Querejtron  B*Fk,  It  OPyetal- 
lises  in  colourless  aoicultv  crystals,  which 
have  a  shghtly  sweet  taste,  and  subse. 
quently  a  bitter  one.  They  are  very  soluble 
in  water,  in  alcohol,  and  in  eether.  On  boiling 
a  solution  of  Quercitriu,  it  becomes  turbid, 
and  deposits  a  quantity  of  small  acicular  crys- 
tals of  Quercitrein,  less  soluble  in  water,  and 
which  forms  with  hydrate  of  lead  ft  beautiful 
yeUow  lake  of  lead. 

QUERCUS.    [Babe;  Coek;  Oak.] 
QUICKSILVER.  [Mbbcuby,] 
QUINA  or  QUINIA,  is  a  very  important 
vegetable  alkaU,  contained  in  the  three  well- 
known  varieties  of  Cinchona,  or  Bark,  but 


principally  in  the  Yellow  Bark,  This  alkalj 
is  colourless,  inodorous,  and  extremely  bittey, 
It  fuses  at  about  300°  Fabr,,  and  when  qali 
is  yellow,  translucent,  6:iable,  and  somewhat 
like  resin,  When  sulyected  to  a  Strong  heat, 
with  access  of  air,  it  is  totally  dissipated,  with 
the  formation  of  tlie  vapour  of  the  carbonate 
of  ammonia.  The  only  one  of  the  salts  of 
quina  extensively  employed  is  the  Disulpluiie, 
the  QuincB  Disuljphas  of  the  London  Pharman 
copoeia,  and  the  Quina  Sulphas  of  the  Edin- 
bui-gh.  The  crystals  of  this  gait  are  colour- 
less, acicular,  have  a  pearly  lustre,  a  bitt^ 
taste,  and  effloresce  when  exposed  to  th§ 
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RADIATION  OF  HEAT.  There  are  cer- 
tain experiments  on  the  radiation  of  heat 
which  possess  great  practical  value,  in  so  far 
as  they  show  what  substances  should  be  em- 
ployed, and  what  avoided,  when  heat  is  re- 
quu'ed  to  be  retained  in  any  vessel  or  other 
body.  In  the  jackets  or  envelopes  for  boilers 
and  steam  pipes  this  matter  is  always  attended 
to. 

Sir  John  Leslie  placed  a  tin  canister  filled 
with  hot  water  in  the  focus  of  a  parabohc 
mirror  of  the  same  metal,  and  a  differential 
thermometer  in  the  focus  of  another  such 
mirror,  which  was  placed  opposite  to  it,  The 
four  sides  of  the  canister  were  covered  with 
the  substances  whose  radiating  powers  were 
requu-ed.  When  three  of  the  sides  were 
covered  respectively  with  lamp  black,  paper, 
and  ground  glass,  and  then  turned  go  as  to 
radiate  directly  on  one  speculum,  the  heat 
reflected  by  the  other  raised  the  thermometer 
to  100°,  98°  and  90° ;  but  when  the  foui-th 
side,  which  was  uncovered,  was  similai-ly 
directed,  the  thermometer  fell  to  13°.  Thus 
it  appears  that  polished  metallic  substances 
are  bad  radiators,  whicli  may  be  attributed  to 
the  internal  reflection  of  the  heat  from  then- 
surfaces.  A  similar  apparatus  served  to  mea- 
sure the  absoi-ptive  power  of  different  sub- 
stances, the  bulb  of  the  thermometer  being 
covered  with  an  envelope  of  the  substance  to 
be  examined ;  and  this  power  is  thus  found 
to  be  nearly  in  proportion  to  tliat  of  radiation. 
In  another  experiment  Leslie  filled  a  canister 
with  ice  or  snow,  and  found  that  the  cold 
apparently  emitted  from  the  yai'mshed  side 


was  the  greatest,  and  that  from  the  polished 
side  the  least;  he  observed  also  that  the  cold 
like  the  radiant  heat,  varied  with  changes  in 
the  absorbent  power  of  the  thermometer  and 
of  the  surface  of  the  min-or, 

Count  Rumford  laid  down,  as  a  rule  justified 
by  numerous  experiments,  that  if  we  would 
confine  heated  substances,  solid  or  fluid,  in  a 
vessel,  the  surface  of  the  latter  should  be 
highly  polished ;  on  the  other  hand,  if  the 
object  be  to  cool  the  substances,  the  surface 
should  be  painted  or  varnished,  or  be  covered 
with  a  soft  coating  wliich  is  not  metaUic.  Also, 
in  warming  apai-tments  by  steam,  the  intention 
being  to  jpromote  radiation  as  much  as  pos- 
sible, the  tubes  convejing  the  steam  should 
be  unpolished  or  painted. 

The  colom's  of  bodies  have  some  effect  on 
the  vebcity  of  radiation  and  on  the  absorption 
of  heat.  Dr.  Stark  of  Edinburgh  smTounded 
the  bulb  of  a  thermometer  successively  with 
equal  weights  of  black,  red,  and  white  wool, 
and  placed  it  in  a  glass  tube,  which  was 
heated  to  the  temperature  of  180°  by  immer- 
sion in  hot  water ;  the  tube  was  then  cooled 
down  to  50°  by  immersion  in  cold  water,  and 
the  several  times  of  cooling  were  respectively 
21,  20,  and  27  minutes. 

Those  phenomena  of  radiation  which  are 
stiU  the  subject  of  scientific  enquiry,  and  which 
are  not  yet  applied  in  the  arts,  do  not  come 
under  our  notice  here. 

RAGS,  Paper,  it  is  well  known  to  most 
persons,  is  made  chiefly  from  the  rags  or  worn 
fragments  of  woven  materials — linen  being 
tlie  best  adapted.   The  rags  of  oiur  country  do 
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not  consUtute  a  fourth,  perhaps  not  a  fifth,  of 
the  quantity  which  we  use  in  making  paper. 
Italy  and  Germany  furnish  the  pnncipal 
.uppUes ;  and  it  is  a  curious  ilkistration  of 
national  hahits  that  EngUsh  rags  are  Imown 
from  all  others  by  being  cleaner,  whUe  those 
of  Italy  ore  wretchedly  dirty.  The  rags  and 
other  materials  imported  for  making  paper  m 
1848  amounted  to  7191  tons. 

RAILWAYS.    If  cotton  spinnuig  were  the 
£;reatest  commercial  phenomenon  of  the  first 
quarter  of  the  present  centmy,  railways  may 
iinquestionably  be  said  to  be  so  for  the  second. 
:  Nothing  else  has  been  attended  by  such  vast 
:  (and  in  many  respects  beneficial)  restdts. 

Wooden  railways  or  tramways  were  intro- 
(  duced  in  the  collieries  of  the  north  of  England 
i  in  the  early  part  of  the  seventeenth  century. 
:They  were  adopted  in  order  to  reduce  the 
:  labour  of  di-awing  coals  from  the  pits  to  the 
1  places  of  shipment  in  the  neighbourhood  of 
:  Newcastle-upon-Tyne.  They  consisted,  in 
I  the  fii-st  instance,  simply  of  pieces  of  wood 
i  imbedded  in  the  ordinary  road,  in  such  a 
1  manner  as  to  form  wheel-tracks  for  the  carts 
1  or  waggons  employed.    An  improved  form 

■  was  afterwards  adopted,  by  laying  the  wooden 
!  rails  on  transverse  sleepers.  The  vehicles  used 
;  upon  these  wooden  railways  were  generally 

■  waggons,  contaioing  from  two  to  three  tons  of 
1  coaC  mounted  upon  small  wheels.  The  wheels 

were  provided  with  a  flange  or  projecting  rim, 
which,  by  coming  in  contact  with  the  side 
.  of  the  rail,  retamed  the  waggon  upon  the 

■  railroad. 

About  the  year  1767  iron  plates  were  laid 
iipon  the  wooden  rails  on  a  railway  at  the 
Colebrook  Dale  iron  works.  Some  time  after 
the  experiment  at  Colebrook  Dale,  cast-iron 
rails,  with  an  upright  flange,  were  brought  into 
use  at  the  coUiery  of  the  Duke  of  Norfollt, 
near  Sheffield,  in  1776.  Originally  they  were 
fixed  upon  cross  sleepers  of  wood,  like  those 
used  to  support  wooden  rails  ;  but  about  the 
year  1793  blocks  of  stone  were  introduced 
as  supports,  instead  of  the  wooden  sleepe-s. 
Various  inconveniences  attendant  on  these 
plate-railways  led  to  the  use  of  edge-railways, 
which  have  now  almost  entirely  superseded 
the  previous  form.  The  first  edge-railway  of 
any  considerable  extent  was  completed  in  1801 
for  the  conveyance  of  slate  from  the  quarries 
of  Lord  Penrhyn.  The  decided  advantages  of 
edge-rails  were  so  well  appreciated  by  the  coal 
owners  of  Northumberland  and  Durham,  that 
they  were  adopted  extensively  by  them  within 
a  few  years  after  the  successful  experiment  at 
Penrhyn.  Many  successive  varieties  have 
been  introduced  in  the  form  of  thf  rails ;  but 
the  greatest  improvement  was   lo  invention, 
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in  1820,  of  an  eflicient  and  cheap  method  of 
roUing  iron  bars  suitable  for  rails  and  similar 
pui-poses.  The  fibrous  texture  of  wrought- 
iron  makes  it  far  less  likely  to  break  when 
subjected  to  concussion  than  cast-iron,  and 
the  sectional  form  used  is  such  fts  to  render 
bending  improbable. 

The  appUcation  of  the  steam-engine  to  the 
pui-poses  of  locomotion  was  suggested  in  one 
of  the  patents  of  Watt:  but  it  does  not  appear 
that  either  he  or  any  other  inventor  earned 
their  ideas  into  practice  until  about  1802, 
when  Messrs.  Trevithick  and  Vivian  patented 
a  high-pressure  engine,  wliich,  by  its  simpli- 
city and  compactness,  was  admirably  adapted 
for  locomotive  purposes.  Within  a  few  yeary 
they  built  several  carriages,  one  of  which,  at 
least,  was  for  use  on  a  conimon  road.  In  1805 
they  made  some  interesting  experiments  with 
a  locomotive  on  a  tramway  near  Merthyy 
Tydvil,  and  thereby  proved  the  practicability 
of  their  plan.  Engineers  at  first  thought  that 
the  wheels  would  not  hold  or  bite  on  the 
rails,  without  some  other  contrivances ;  but 
those  fears  have  been  dissipated, 

Shortly  before  the  completion  of  the  Liver- 
pool and  Manchester  railway,  the  dh-ectors 
decided  that  horse  traction  would  be  too  slow 
for  the  requirements  of  the  traffic ;  and  they 
determmed  to  try  locomotives.  They  oflfered 
a  premium  of  500/.  for  the  best  to  be  produced 
which  would  fulfil  certain  conditions,  of  which 
some  were  that  it  should  not  emit  smoke, 
should  draw  three  times  its  own  weight  at  the 
rate  of  ten  miles  per  horn-,  shotxld  be  sup- 
ported on  springs,  not  exceed  six  tons  weight, 
or  foOT  tons  and  a  half  if  on  only  four-  wheels, 
and  should  not  cost  more  than  550/.  The 
trial  was  fixed  for  October,  1829,  when  foui- 
steam  locomotives  were  produced,  one  of 
which  was  withdrawn  atthe  commencement  of 
the  experiment.  Of  the  other  three,  the 
Novelty,  by  Messrs.  Braithwaite  and  Ericson, 
and  the  Sans  Pareil,  by  Mr.  Hackworth,  failed 
in  some  of  the  conditions.  The  remaining 
engine,  the  Bocket,  was  constructed  by  Robert 
Stephenson  and  Mr.  Booth,  of  the  Livei-pool 
and  Manchester  Railway,  and  succeeded  in 
performing  more  than  was  stipulated  for.  The 
most  marked  improvement  in  Stephenson's 
locomotive  was  the  nse  of  a  tubular  boiler 
instead  of  a  large  flue. 

Erom  the  opening  of  that  rjiilway,  the 
success  of  the  great  system  was  at  once  de- 
cided. Nothing  could  check  the  spread  of  so 
vast  an  improvement ;  and  we  have  since  seen 
such  a  twenty  yeai-s  of  commercial  energy  as 
the  world  never  saw  before. 

In  the  laying  down  and  construction  of  a 
railway,  the  engineer  so  adjusts  his  inclinations 
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or  gradients  as  to  make  the  nearest  practicable 
approach  to  a .  level,  avoiding  if  possible  any 
loss  of  power  from  undulations  of  surface,  by 
making  all  the  inclinations  on  one  side  of  the 
summit,  or  highest  point  to  be  passed  over,  rise 
towards  it,  and  all  on  the  opposite  side  descend 
from  it.  Curves  on  a  main  hne  of  railway  being 
objectionable,  the  engineer  so  adjusts  his  line 
as  to  avoid  them  when  possible,  and  to  make 
those  which  are  inevitable  of  as  large  a  radius 
as  cu-cumstances  will  admit.  The  works  of  a 
railway  consist  chiefly  of  tunneling,  excavation, 
emhankment,arching,viaducts,  bridges;  concern- 
ing each  of  which  a  few  words  may  be  said. 

Tunnels  ai-e,in  general,  the  most  formidable 
works,  and  the  time  and  expense  of  forming 
them  can  he   least  accm-ately  calculated, 
because  unforeseen  circumstances  often  arise 
t3  retard  their  progress.    Being  objectionable 
aloo  on  other  accounts,  tunnels  are  avoided  as 
much  as  possible  in  the  more  recently-designed 
railways.    Excavations  of  great  depth  and 
extent  are  of  frequent  occun-ence  where  the 
railway  passes  through  high  ground,  but  not 
at  such  a  deptli  from  the  surface  as  to  require 
a  tunnel.    The  depth  of  cuttings  is  frequently 
from  fifty  to  a  hundred  feet;  and  the  slope  of 
the  sides  depends  on  the  nature  of  the  rock  or 
soil.   Embankments  are  the  artificial  ridges  of 
earth  formed  to  support  the  railway  on  a 
higher  level  than  the  natural  surface  of  the 
ground.     Their  dimensions  are  often  fully 
commensurate  with  those  of  cuttings,  from 
which  then:  materials  are  mostly  procured.  In 
the  ordinai-y  mode  of  proceeding,  an  embank- 
ment is  foi-med  simultaneously  with  a  cutting, 
the  earth  waggons  proceeding  filled  from  the 
excavation  along  a  temporary  railway  to  the 
embankment,  where  they  are  tipped  up  to  dis- 
charge theur  contents.     Arching  of  almost 
every  kind  is  more  or  less  required  in  viaducts, 
tridges,  culverts,  and  drains;  and  simpler 
work  in  the  retainmg  walls,  station  buildings, 
and  other  necessary  erections.     Viaducts  of 
great  magnitude  are  often  executed  for  the 
purpose  of  crossing  valleys  at  an  elevation 
gi-eater  than  could  be  convenientiy  obtained 
by  embankment,  and  also  for  entering  or  pas- 
sing through  towns.     They  are  usually  of 
stone  or  brick,  but  sometimes  of  wood  or  iron. 
Bridges  are  required  occasionally  for  crossing 
rivers,  and  very  frequently  at  the  intersection 
of  roads,  and  as  communications  between 
severed  property.    They  are  foi-med  of  stone, 
brick,  wood,  iron,  or  combinations  of  two  or 
more  of  these. 

In  order  to  obtain  a  firm  diy  foundation  for 
the  blocks  or  sleepers  on  which  the  rails  rest, 
a  layer  or  stratum  of  broken  stone,  technically 
called  lidlast,  is  spread  over  the  road  to  the 


thickness  of  a  foot  or  more,  varying  according 
to  the  construction  adopted  and  other  circum-     u  i 
stances.    The  rails  used  to  be  spiked  down  to    I  f 
stone  blocks ;  but  it  is  foimd  better  either  to 
rest  them  on  sleepers  placed  at  intervals,  or 
on  continuous  timber  bearings,  as  on  the 
Great  Western  hne.    Mr.  Barlow  has  recentiy 
invented  cast  kon  bearings  for  the  rails,  which 
are  found  to  be  a  valuable  improvement.  He 
has  also  introduced  a  very  broad  wrought  iron 
rail  which  requires  no  sleepers,  the  broad 
bottom  of  the  rail  being  laid  upon  the  ballast 
itself.    The  rails  now  used  vary  from  70  to  90  a 
lbs.  per  yard.   In  the  old  colliery  tramways^  l| 
foiu"  feet  was  not  an  imcommon  width  for  the  I 
gauge  of  the  rails,  but  many  lines  were  less.  1; 
Some  of  the  coUiery  railways  of  Northumber-  |. 
land  are  fom-feet  eight  inches  and  a  half;  and 
from  these  the  Stockton  and  Dai-lington, 
Liverpool  and  Manchester,  and  other  lines, 
took  their  gauge.    The  advantage  of  uni- 
fomity  has  led  most  companies  to  follow  this 
example.    The  ordinary  width  being  consi- 
dered by  him  inconveniently  hmited,  Mr. 
Brunei  fixed  upon  seven  feet  as  the  gauge  of 
the  Great  Western  audits  tributary  lines  ;  and 
hence  has  aiisen  the  late  '  battie  of  the 
gauges,'  which  may  be  tiTily  said  to  have  cost 
the  respective  companies  mUhons  of  money, 
in  law  and  legislation. 

Wherever  there  is  a  unifoiTQ  gauge,  the 
clearing-house  system  is  acted  upon  by  the 
railway  companies,  to  the  obvious  advantage 
of  all  parties.   The  principle  of  the  system  is, 
that  passengers  shall  be  hooked  through  at  all 
principal  stations,  and  conveyed  to  tlieir  desti- 
nation without  change  of  carriage;  that  horses 
and  cattie  be  in  hke  manner  can-ied  thmugb  j 
without  change  of  conveyance,  and  goods  \ 
without  being  shifted  or  re-assorted ;  that  tiie 
companies  respectively  shall  pay  a  fixed  rate 
per  mile  for  such  caniages  and  waggons,  not  i 
their  own  property,  as  they  may  ase,  and  a  ! 
further  sum  per  day  by  way  of  fine  or  demur- 
rage for  detention,  if  kept  beyond  a  prescribed 
length  of  time ;  and  that  all  trafiic  accounts 
between  the  several  companies  shall  pass 
through  the  Cleai-ing- House. 

The  carriages  used  on  railways  we  need  not  I 
stop  to  describe  ;  eveiy  one  has  had  more  or  i 
less  opportunities  of  noticing  the  gradual 
improvements    inti-oduced.     The  wonder- 
working locomotive,  however,  must  engage  a 
little  of  our  attention. 

In  a  modern  locomotive,  tiie  tubes  through 
tile  boiler,  for  the  passage  of  flame  and  heated 
air,  are  now  always  made  of  brass,  which  is 
found  much  more  durable  tiian  copper.    They  ■ 
voiy  in  number  in  diflerent  engines  from  about  : 
ninety  to  a  hundred  and  fifty  or  upwai-ds,  ' 
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being  frequently  less  than  an  inch  and  a  haK 
in  diametert    The  power  of  genei-ating  steam, 
which  is  the  measure  of  eflSciency  in  a  loco- 
motive engine,  depends  much  upon  judicious 
tubing.    Boilers  are  frequently  tubed  to  sitoh 
£m  extent  that  from  four  to  six  hundred  squai-e 
feet  of  heated  metal  is  exposed  to  the  Water, 
in  addition  to  the  ai-ea  of  the  fire  box  itself. 
An  important  featiu-e  in  a  locomotive  boiler  is 
its  secvuity  from  burstmg,  because  as  the 
tubes  are  much  WeaJier  than  the  external 
casing  of  the  boiler,  they  ai-e  almost  certain 
to  give  way  first  j  and  the  bursting  of  one  or 
two  tubes  is  rarely  productive  of  more  serious 
consequence  than  extinguishing  the  fire,  and 
thereby  causing  a  gradual  stoppage  of  the 
machine.    In  the  old  engines  the  cylinders 
■vere  placed  at  the  bottom  of  the  smoka-box, 
and  the  machinery  under  the  boiler;  but  there 
is  a  growing  preference  for  those  in  which  the 
nylinders  are  fixed  outside  the  framing,  and 
the  power  is  conveyed  to  the  wheels  by  ex- 
ternal cranks  and  connectiug-rods.  The  'long- 
iioUer '  engines  of  the  narrow  gauge  are  very 
arge ;  but  those  of  the  Great  "Western  Com 
any  are  still  more  so.    One  of  the  engines 
jf  this  company  has  about  1750  square  feet  of 
lieating  smface  in  the  boiler ;  has  cylinders  of 
.18  inches  diameter  and  24  inches  stroke; 
0 driving-wheels  of  8  feet  diameter;  and  two 
r  pair  of  bearing- wheels  of  4  feet  8  inches  in 
i diameter.    The  total  length  is  24  feet;  the 
j  distance  between  the  supporting  wheels  16 
i-feet;  the  weight  of  the  engme  alone,  without 
ffuel  or  water  28  J  tons,  and  of  the  tender,  10 
!'tons  ;  and  the  total  weight  of  engine  and 
titender  when  loaded,  about  5G  tons.  These 
'/engines,  hi  the  express  train  between  London 
land  Exeter,  go  at  a  speed,  ui  some  parts,  of 
seo  miles  an  horn-. 

SmaU  and  light  locomotives  have  been  re- 
fcently  introduced,  fitted  for  the  traffic  of  branch 
lilines, 

Taking  one  Hne  of  railway  with  another, 
tmaiu  hnes  with  branch  lines,  and  passenger 
■•traffic  with  goods  traffic,  it  is  found  that  one 
locomotive  is  required  for  about  every  two 
mihs  of  railway;  to  work  all  the  traffic 
•lefiectivcly,  and  to  have  a  sufficient  reserve 
"Store  for  contingenciesi  We  are  thus  enabled 
to  form  a  rough  estimate  of  the  number  of 
locomotives  in  the  United  Kingdom. 

Hope  traction  on  raUways  is  becoming  gra- 
dually abandoned;  and  the  once  highly  ex- 
tolled Atmospheric  traction  is  only  appUed  on 
i-iwo  miles  of  tlie  Dubhn  and  Kingstown  Rail- 


We  will  next  take  a  rapid  glance  at  the 
'■mistics  of  railways.    The  first  railway  esta- 
blished in  this  country  as  a  distinct  undejtft. 

VOL.  I. 


king,  and  intended  for  ptlblio  use,  was  the 
Surrey  Iron  Hallway,  the  company  for  which 
was  incorporated  in  1801.  In  the  following 
twenty  years  only  twenty  new  railway  compa- 
nies were  incorporated ;  but  the  Stockton  and 
DarUngton  Eailway,  the  act  for  which  passed, 
after  much  opposition,  in  1821,  gave  an  im- 
pulse to  this  kind  of  enterprise.  Between 
1801  and  1840  thei-e  were  209  acts  passed 
relating  to  railways.  These  sanctioned  the 
construction  of  about  8000  miles  of  railway; 
but  many  of  the  schemes  Were  afterwarda 
abandoned.  Down  to  1840  about  1100  miles 
of  railway  were  finished  and  open,  and  about 
60,000,000^.  had  been  expended  on  them. 
Between  1840  and  1850,  railway  legislation 
presented  the  following  results 
Yeat,- 
1841 
1842 


1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 


Actl. 

19 

22 

24 

48 
120 
270 
184 

83 

85 

36 

841 


Length. 
14  miles, 
67  „ 
91  „ 
797  i, 
2888  „ 
4790  „ 
1663  „ 
800  „ 

eo?  „ 

50? 


10,705 


Takmg  the  eariier  acts  at  299,  and  mileage  Ai 
3000,  we  have  a  total  of  .1 140  acts  of  pai-lia 
ment  sanctioning  raihvays,  and  about  13,700 
miles  of  railway  so  sanctioned.  This  in- 
cludes the  lines  which  have  been  abandoned. 
At  the  end  of  1849  the  length  of  railway 
open  for  traffic  in  the  United  Kingdom  was 
5996  miles;  at  the  end  of  1850  it  was  6621 
miles.  This  last  amount  is  made  up  as 
follows  i-^ 

England  and  Wales   ,,,,,,  5133  niiles, 
Scotland  i . , .  i  i  i .  I ,  i  i , . .  i  051 
Ireland   ,  538 

6621 

The  average  receipts  pet  mile  in  England 
and  Wales,  diuriug  1850,  for  passengers  was 
1218^.,  and  for  goods  lllOZ.;  this  shows  that 
the  goods  traffic  has  neai'ly  reached  the  level 
of  the  passenger  traffic.  The  passengers 
conveyed  in  the  year  ending  June,  1850  were 
66,840,175;  who  paid  fares  amounting  to 
6,465,576/.  It  is  a  curious  fact  that  the  ave- 
rage paid  by  all  passengers,  of  all  classes,  for 
a«  journeys,  on  all  the  railways,  remains  every 
year  pretty  nearly  equal  in  amount,  viz.  two 
shillings  per  journey ;  t\m  is  much  smaller 
tljan  most  persons  would  have  expected,  ftnd 
It  shows  how  much  the  short  or  local  traffic 
pfeponderatea   ovei'  the  long   or  through 
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traffic.  The  goods  traffic  in  the  same  twelve 
months  brought  5,942,277^. ;  givuig  with  the 
passengers'  receipts  the  astonishing  sum  of 
12,407,852i.— exceeding  one  million  sterling 
per  month.  There  is  every  reason  to  believe 
that  the  year  1851  will  show  a  very  notable 
increase  on  these  numbers. 

Among  foreign  countries,  America,  Prussia, 
Germany,  Belgium,  and  France  have  not  been 
slow  to  imitate  the  raUway  proceedings  ot 
England.  On  the  first  day  of  1851,  the 
United  States  had  8797  miles  of  railway, 
which  cost  about  60,000,000/.  On  the  contr 
nent  of  Eui-ope  the  system  is  making  rapid 
strides,  but  not  comparable  to  that  of  the 
United  States. 

It  is  satisfactory  to  know  that  the  Great 
Exhibition  contains  specimens  of  the  latest 
and  finest  constructions  relating  to  railway 
machinery.  ^ 
EAIN-GAUGE,  or  Pluviometer,  is  a  vessel 
for  measuring  the  quantity  of  rain  which  falls 
on  any  particular  part  of  the  earth's  surface, 
the  quantity  being  incUcated  by  the  depth  ot 
the  precipitated  water  which  would  cover  the 
ground  about  the  spot,  supposing  the  ground 
to  be  horizontal,  and  that  the  water  could 
neither  flow  off  nor  penetrate  mto  the  soil. 
The  instrument  generaUy  consists  of  a  corneal 
funnel,  open  both  at  top  and  bottom,  the 
lower  extremity  enteiing  into  a  cyhnder  below, 
which  thus  receives  the  rain  from  the  funnel. 
A  graduated  rod  passes  through  a  perforation 
in  abai-fixed  in  the  direction  of  a  diameter 
of  the  cone  at  its  upper  surface,  a,nd  is 
attached,  at  the  lower  extremity,  to  a  curcular 
piston,  which  has  nearlythe  same  dmmeter  as 
the  interior  of  the  cyhnder  :  the  weight  of  the 
piston  and  rod  is  such  as  to  allow  the  former 
to  float  with  its  upper  surface  on  a  level  with 
the  surface  of  the  water.   A  nm,  of  a  cyhn- 
drical  form,  rises  a  little  way  above  the  upper 
extremity  of  the  conical  part  of  the  f'^^^^l'  ^ 
order  to  prevent  the  rain-water,  which  would 
strike  the  interior  of  the  latter  near  that  ex- 
tremity, from  being  thrown  out  in  consequence 

of  the  shock.  ,    ^  „ 

The  diameter  of  the  funnel  at  the  top  may 
be  12  inches,  and  that  of  the  cylinder  G  inches ; 
in  which  case  the  area  of  the  horizontal  sec- 
tion on  which  the  rain  falls  vnM  be  to  that  of 
,      the  cylinder  in  the  ratio  of  foui"  to  one.  Hence 
a  depth  of  water  equal  to  one  inch  at  tlie 
horizontal  section  will  be  expressed  by  a 
space  equal  to  4  inches  on  the  length  ot  tHe 
rod ;  and,  each  of  such  spaces  being  dmdecl 
into  100  parts,  the  depth  of  water  at  the  said 
section  will  be  indicated  in  hundredths  of  an 
inch     The  height  of  the  cylindi-ical  vessel 
below  the  funnel  may  bo  from  25 1«  30  inches. 


For  the  sake  of  diminishing  the  evaporation 
and  of  measuring  smaU  quantities  of  ram 
with  greater  precision,  the  diameter  pf  the 
cylinder  is  sometimes  reduced  to  2  inches, 
and  the  collected  water  is,  by  means  of  a 
small  pipe,  inserted  in  the  bottom  of  the 
cylinder,  and  furnished  with  a  cock  made  to 
pass  into  a  glass  tube  whose  interior  diameter 
is  half  an  inch.   In  this  case  the  diameter  of 
the  upper  extremity  of  the  funnel  bemg  the 
same,  a  shower  of  rain  whose  depth  on  the 
ground  might  be  one-hundredth  part  of  an 
inch,  would  be  indicated  by  5-76  inches  m  the 

tube.  „         1  •„ 

EAISINS.  The  dried  frmts  of  several  vane- 
ties  of  the  vine  are  called  raisins.  They  are 
named  after  the  countries  where  they  ai-e  pro- 
duced, or  the  places  whence  they  ai-e  im- 
ported; as  Malaga,  Valencia,  and  Smyrna. 
The  peculiar  smaU  and  generally  seedless 
grapes,  formerly  called  Corinlhs,  axe  now 
better  known  as  the  dried  or  Zante  Currants 
of  the  shops.  . 

There  are  many  modes  of  preparmg  the 
raisins.    One  is  to  dry  the  grapes,  after  bemg 
cut  when  fully  ripe,  by  exposure  to  the  heat  of 
the  sun  on  a  floor  of  hai-d  earth  or  of  stone 
Another  metJiod  is  to  cut  the  stalk  half-way 
through  when  the  gi-apes  are  nearly  npe,  and 
leave  them  suspended  tiU  the  watery  part  is 
evaporated;  the  flow  of  sap  is  in  a  grea  ^^a- 
sui-e  prevented  from  entenng  the  f  mt  m 
consequence  of  the  incision,  and  whi  st  eva- 
Z2n  continues  to  go  on  midmimished, 
desiccation  must  take  place    The  currant^  I 
cranes  axe  gathered  in  the  end  of  August  and 
SSing  of  September.    Eains  often  spoil 
?be  crop  Ihenthey  occm-  at  the  time  of  gather- 
ine  or  drying.    The  fi-uit,  when  sufliciently 
Z    s  S^^ted  from  the  stalks  by  smaU 
rakes   and  afterwards  stored  m  magazmes, 
'sera'glie,'  constructed  somewhat  l^e  a  bme- 
ha^dng  an  opening  at  top,  where  the 
frS  is  p^in.  and  a  door  at  bottom,  opened 
only  at  "he  t  me  of  sale.   The  frmt  is  ren- 
de  ed  so  compact  by  its  own  weight,  that  con- 
sSerable  force  is  requisite  to  break  it  up  for 
?he  puiTOse  of  beingpacked  in  the  laxgecasks 
in  which  it  is  exported.  ^ 
The  Malaga  raisins  are  esteemed  the  finest 
and  the  muscatels  from  thence  exceed  aU 
ofters  in  price.   The  black  Smyma  raisms 
ie  those  of  least  value.   The  white  grape  o 
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when  cold-di-awn,  it  may  be  used  for  food. 
'Tannin  of  the  purest  ki.ud  may  be  obtained 
from  the  seeds  of  the  grape. 

Neai-ly  all  the  raisins  imported  into  this 
country  are  from  Spain  and  Tiu-key.  Of  the 
total  quantity  imported,  99  per  cent,  is  from 
these  countiies,  namely,  64  per  cent,  from 
Spain,  and  35  per  cent,  from  Turkey.  A  small 
supply  is  received  from  Portugal,  Italy,  and 
tlie  Cape  of  Good  Hope.  The  raisins  im- 
ported in  the  last  three  years  amounted  to — 

1848    239,668  cwts. 

1849    209,180  „ 

1850    276,312  „ 

RAMPART.    The  ramparts   of  ancient 

fortresses  were  walls  of  stone  or  brick,  fre- 
quently from  60  to  100  feet  high  and  20  feet 
broad,  including  the  galleries  formed  in  them  ; 
and  round  or  angulai-  towers  were  consti-ucted 
at  intervals  along  the  walls.  A  modern  ram- 
part is  sm'mounted  by  a  parapet  of  earth,  on 
the  interior  side  of  which,  towards  the  town, 
is  a  nearly  level  space,  varying  in  breadth 
from  35  to  40  feet,  called  the  terreplein;  and 
on  this  the  artillery  is  placed.  The  exterior 
and  interior  sides  of  the  rampart  are  formed 
■n-ith  slopes  making  angles  of  about  45  degrees 
with  the  horizon :  or  they  are  retained  by 
revetments,  or  walls  of  brick  or  stone,  nearly 
upright,  the  exterior  face  of  the  rampart  con- 
stituting the  escarp  of  the  ditch  in  front. 

EAMSDEN,  JESSE,  will  always  occupy  a 
distinguished  position  in  the  history  of  mechan  ■ 
ism  by  his  beautiful  optical  and  astronomical 
instrmnents.  He  was  bom  in  1735.  At  the 
age  of  20  we  find  him  engaged  as  a  clerk  in  a 
cloth  warehouse  in  London,  in  which  capacity 
he  continued  till  1757-8,  when  his  predilection 
for  other  pursuits  led  him  to  bind  himself  for 
four  years  to  a  working  mathematical  and 
philosophical  instrument  maker.  He  com- 
menced working  on  his  o^vn  account,  and  his 
skUl  as  an  engraver  and  divider  gradually  re- 
commended him  to  the  employ  of  the  leading 
instrument-makers.  Ramsden  subsequently 
married  Dollond's  daughter,  and  he  received 
with  her  part  of  Mr.  Dollond's  patent  right  in 
achromatic  telescopes.  His  occupation  afforded 
him  frequent  opportunities  of  observing  the 
defective  construction  of  the  sextants  then  in 
use,  the  indications  of  which,  as  had  been 
pointed  out  by  Lalande,  could  not  be  relied  on 
within  five  minutes  of  a  degree,  and  might 
therefore  leave  a  doubt  in  the  determination 
of  the  longitude  amounting  to  fifty  nautical 
leagues.  The  improvements  introduced  by 
Ramsden  are  said  by  Piazzi  to  have  reduced 
the  limits  of  eiTor  to  thirty  seconds.  This 
circumritance,  added  to  the  cheapness  of  his 
instruments,  which  were  sold  for  about  two- 


thirds  the  price  charged  by  other  makers, 
soon  produced  a  demand  which,  even  with 
the  assistance  of  numerous  hands,  he  found 
difiiculty  in  supplying.  In  his  workshops  the 
principle  of  the  division  of  labour  was  carried 
out  to  a  considerable  extent,  and  a  propor- 
tionate dexterity  was  acquired  by  the  workmen ; 
but  it  is  asserted  that  in  none  of  these,  even 
the  most  subordinate,  and  least  of  all  in  the 
higher  departments  did  the  sldll  of  the  work- 
men surpass  that  of  Ramsden  himself.  His 
attention  was  incessantly  directed  to  new  im- 
provements and  further  simplification,  the 
result  of  which  was  the  invention  of  a  dividing- 
machine.  From  this  time  his  fame  was  fully 
established  as  the  fli-st  instrument-maker  of 
his  day.    He  died  in  1 800. 

RAPE-SEED.  The  Brassica  napus,  the 
plant  which  produces  the  rape-seed,  and  which 
is  of  the  cabbage  tribe,  is  cultivated  hke  Cole, 
or  Colza  {Brassica  napus  sativa),  for  the  sake 
of  its  seeds,  from  which  oil  is  extracted  by 
grinding  and  pressure.  It  is  also  extensively 
cultivated  in  England  for  the  succulent  food 
which  its  thick  and  fleshy  stem  and  leaves 
supply  to  sheep  when  other  fodder  is  scarce. 
The  mode  of  cultivation  of  the  colza  and  rape 
for  seed  is  nearly  the  same.  The  colza  takes 
a  longer  time  to  come  to  maturity,  and  pro- 
duces more  seed.  The  rape  grows  on  less 
fertile  soils,  and  maybe  sown  in  spring  as  well 
as  in  autumn.  Both  are  hardy,  and  resist 
the  winter's  frost. 

The  rape-seed  imported  in  the  last  three 
years  amounted  to : — 

1848   79,970  quai-ters. 

1849   29,480  „ 

1850   107,029  „ 

RAREFACTION  is  an  augmentation  of  the 

intervals  between  the  particles  of  aeriform 
fluids,  so  that  the  same  number  of  particles 
aje  made  to  occupy  a  volume  greater  than 
that  under  which  they  were  previously  con- 
tained. The  term  is  used  in  opposition  to 
condensation,  and  in  the  same  sense  as  ddata- 
iion,  which  last  is  applied  both  to  fluids  and 
solids.  From  the  experiments  of  Gay-Lussac 
and  Dalton  it  has  been  ascertained  that,  under 
equal  external  pressiu-es,  the  rarefactions  of 
all  dry  gases  and  of  the  aeriform  substances 
produced  by  the  evaporation  of  liquids  are 
equal  at  equal  temperatures,  between  the 
points  of  freezing  and  boiling  water,  and  that 
they  vary  in  volume  proportionally  to  the 
increments  of  heat  expressed  by  the  expan- 
sions of  mercury  in  the  thermometer.  Between 
the  temperatures  of  freezing  and  of  boiling 
water,  the  dilatations  of  all  metals  and  of  the 
fluids  called  non-elastic  are  constantly  pro- 
portional to  the  increments  of  temperature; 
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but,  beyond  tbe  temperature  of  boiling  water, 
the  dilatations  increase  in  a  higher  ratio.  A 
remarkable  circumstance  is  observed  in  the 
state  of  water  when  near  congelation.  On 
being  cooled  to  a  temperature  within  the 
limits  of  83-9°  and  34.5"  (Fahrenheit),  its 
voluma  remains  stationary,  and  in  this  state 
water  seems  to  have  attained  its  maximum 
of  density;  for  on  continuing  the  cooling 
process,  the  water  begins  to  expand,  and  it 
continues  to  do  so  until  it  is  converted  into 
ice. 

E  AT  AFIA,  is  a  liquem-  prepared  by  flavouring 
sweetened  spirit  with  vaiious  kinds  of  fruit. 
There  are  many  varieties,  generally  named 
after  the  fruit  which  is  employed.  Ratafia  de 
Cussio  has  cherries .  Ratafia  de  Oura<joa  has 
the  peels  of  Portugal  oranges;  Ratafia  d' 
Angeliqiie  has  Angehca  seeds  ;  Ratafia  d'Anis 
has  aniseed ;  and  so  on.  There  are  ratafias 
not  only  of  fruits  but  of  seeds,  berries,  flowers, 
balsams,  and  other  vegetable  products.  There 
are  ratafias,  for  instance,  of  cherries,  quinces, 
raspberry,  juniper,  walnuts,  peach  and  apricot 
kernels,  coffee,  cocoa,  olovepmks,  Seville 
orange  peel,  orange  flowers,  violets,  Tolu 
balsam,  &c.  All  these  ratafias  have  spice 
and  sugar  added  to  them.  The  French 
liqueurists  are  the  most  skilled  in  this  as  in 
most  other  branches  of  delicate  distillation 
and  maldng  of  essences. 

RAZOR  MAKING.  [Outleey.] 
READING.  The  trade  of  this  town  is 
considerable.  There  Was  anciently  a  large 
manufacture  of  woollen  cloth,  but  it  has 
become  extinct.  Silk  ribands  and  galloons 
are  woven,  and  floor-cloth  and  sail  cloth  ai-e 
made.  There  are  iron  foundi'ies,  breweries, 
and  yards  for  boat-building.  Trade  is  carried 
on  in  corn,  seeds,  malt,  timber,  bark,  hoops, 
wool,  cheese,  and  beer.  The  Kennet  is  navi 
gable  to  the  Thames,  and  the  Kennet  and 
Avon  Canal  affords  a  water  communication 
with  the  west  of  England. 

REALEJO,  a  seaport  on  the  Pacific,  in  the 
republic  of  Nicaragua,  is  fast  rising  into  com 
mercial  importance.  The  inhabitants  are 
chiefly  merchants  and  persons  occupied  in 
ship-building,  for  which  the  neighbouring 
forests  supply  abundance  of  timber.  Ship- 
building is  a  large  branch  of  industry,  and  there 
are  docks  for  that  purpose.  The  commerce 
with  the  other  republics  of  South  America  is 
considerable.  Tlie  principal  articles  of  trade 
are  cacao,  indigo,  sugar,  timber,  mahogany, 
cedar-wood,  tar  and  pitch,  sail-cloth,  and 
hides.  The  activity  along  the  western  coasts 
of  America,  consequent  upon  the  discovery  of 
gold  in  California,  and  the  position  of  the 
town  at  the  western  terminus  of  the  projected 


ship-canal  between  the  Atlantic  and  the  Pa- 
cific oceans,  are  likely  to  render  Realejo  a 
place  of  considerable  importance. 
REALGER.  [Absenic] 
REAPING.    The  common  Reaping  Hoo/,; 
or  Sickle,  with  which  com  is  usually  cut,  is 
one  of  the  oldest  instruments  of  husbandry. 
In  reaping  with  the  siclile,  a  portion  of  the 
stems  is  collected  with  the  left  hand,  and  held 
fast,  while  the  sickle  in  the  right  hand  is 
inserted  below  the  left,  taking  the  stems  in  its 
semicircular  blade,  and  cutting  them  through 
by  drawing  the  sickle  so  as  to  act  as  a  saw,  for 
which  purpose  the  edge  is  finely  sen-ated  in  a 
direction  from  the  point  to  the  handle.  The 
heads  of  the  corn,  with  the  upper  part  of  the 
straw,  are  then  laid  on  the  ground  in  quanti- 
ties which  may  readily  be  collected  in  to  a  sheaf. 
The  division  of  labour  is  introduced  with 
advantage  amongst  a  band  of  reapers.  A 
certain  number  cut  the  com,  while  others 
foUow  to  gather  the  sheaves  ;  some  only  pre- 
paring the  bands,  and  others  tying  them  and 
setting  up  the  sheaves  into  stooks  or  shocks, 
which  usually  consist  of  ten  or  twelve  sheaves, 
In  many  places  there  is  a  regulai"  measure  for 
the  circumference  of  a  sheaf,  which  should 
never  exceed  thirty  inches.    The  bands  are 
made  by  taking  two  small  handfuls  of  the  cut 
corn,  and  crossing  them  just  below  the  ears 
into  a  knot;  the  sheaf  is  then  pressed  with 
the  knee,  and  the  band  drawn  tightly  around 
it ;  the  ends  are  twisted  together  like  a  rope, 
and  inserted  under  the  band,  which  effectually 
fastens  it. 

"Wherever  the  sickle  is  used  forreapmg,  the 
straw  is  cut  at  a  certain  height  from  the 
ground,  and  the  remainder  forms  a  stubble, 
which  is  sometimes  mown  at  leisure  after 
han'est,  and  earned  into  the  fai-m-yard  for 
litter;  but  in  the  neighbourhood  of  large 
towns,  where  straw  is  sold  at  a  good  price,  or 
exchanged  for  stable  dung,  it  is  important  that 
as  much  as  possible  of  it  should  be  cut  with  the 
corn.    This  has  introduced  the  practice  called 
fagging,  or  bagging.    The  instrument  used  for 
this  purpose  partakes  of  the  nature  of  a  scythe, 
as  well  as  of  a  reaping-hook.    It  is  shaped 
hke  a  sickle,  but  is  much  larger  and  broader  ; 
and  instead  of  being  mdented  like  a  saw,  it 
has  a  sharp  edge  hke  a  scythe,  which  is  re- 
newed when  blunt  by  means  of  a  stone  or 
bat.   Tbe  Fagging-Hook  outs  the  straw  close 
to  the  ground  by  a  stroke  of  the  hand;  and 
its  curved  form  is  only  useful  in  coUecting 
stray  stems,  and  holding  a  certain  quantity 
of  them  between  it  ojid  the  left  hand  of  the 
reaper  when  he  makes  up  a  sheaf.  The 
RainauH  Sci/thr,  which  has  been  described  m 
most  agricultm-al  works,  does  the  work  better 
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and  with  less  fatigue !  it  Is  in  fact  a  fagging 
hook,  'but  is  not  quite  so  much  curved ;  the 
handle  is  longer,  and  placed  at  an  angle  with 
the  plane  of  the  blade.  A  better  instrument 
however  on  extensive  farms  is  the  Gradle- 
Scrjlhe,  which,  in  the  hands  of  an  expert 
mower,  wiU  do  more  work  and  more  effectu- 
dly  secure  all  the  sti-aw  than  any  other  instru- 
ment. 

Mr.  Whitworth,  the  eminent  macliinist  of 
Manchester,  patented  a  new  reaping  machine 
in  1849.  It  is  a  cireulai-  disc  or  scythe  (for 
cutting  grass  or  reaping  corn),  placed  upon 
the  side  of  a  foiu--wheeled  machine :  motion 
being  given  to  the  cUsc  by  wheel-gearing 
attached  to  one  of  the  wheels  of  the  machine, 
REBEC  was  a  musical  instrument  (now 
disused)  of  the  violin  kind,  which  had  three 
strings  tuned  in  fifths,  played  on  by  a  bow. 
It  was  somewhat  smaller  than  the  violin. 

RECTIFYING-.    Under  Distlllation  it  is 
explained  that  raw  spirit,  as  produced  by  the 
distiller,  is  a  very  different  liquid  from  those 
which  are  retailed  in  the  shops,   and  con- 
sumed in  such  large  quantities.   Gin,  British 
brandy,  spirits  of  wine,  whiskey,  (except  the 
purest  Irish  and  Scotch,  and  such  cordials  as 
.aniseed, peppermint,  &c.), — are  all  produced 
by  the  rectifier,  from  raw  spirit  made  by  the 
distiller.    In  accordance  with  the  Excise  laws 
of  this  country,  rectifying  must  not  be  carried 
on  in  the  same  building,  nor  at  less  than  a 
certain  defined  distance  from  the  s  ame  building, 
as  distilUng ;  because  the  distilled  spirit  pays 
duty,  the  rectified  spirit  none.  Throughout 
England  there  are  scarcely  a  dozen  distilleries, 
properly  so  called;  aU  the  others  being  recti- 
fying establishments,  where  tha  spirit  is  re- 
distilled, purified,  and  flavoured  Avith  various 
vegetable  substances.    The  raw  spirit  is  sold 
by  the  distiller  to  the  rectifier  in  two  different 
strengths,  technically  known  as  25°  and  1 7° 
'  over  proof; '  and  the  transfer  from  one  estab- 
lishment to  the  other  must  be  known  to  and 
sanctioned  by  the  Excise  officers.   The  spirit 
is  redistilled,  by  which  a  certain  portion  of 
essential  oil  is  removed  from  it ;  and  a  third 
distillation  then  takes  place,  in  which  the 
spirit  in  the  still  has  the  addition  of  various 
fruits,  herbs,  berries,  or  seeds,  according  to 
the  liquor  to  be  produced.  The  distillation  is 
carried  on  until  the  spirit  becomes  very  much 
weaker  than  crude  spiiit,  (except  in  the  case 
of  spirit  of  wine),  and  until  it  has  imbibed  the 
fragrant,  the  sweetening,  and  the  flavouring 
properties  of  the  vegetable  substances  placed 
in  the  still. 

RED  LEAD.  Rod  lead  or  miiwim  is  an 
oxide  of  the  metal;  Uthnrge  being  another 
oxide.   Litharge  is  produced  in  the  process 
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of  cupellation,  or  the  separation  of  the  minute 
quantity  of  silver  which  most  lead  ores  con- 
tain; it  is  a  refuse,  bo  far  as  the  immediate 
process  Ls  concerned ;  but  it  is  afterwards  used 
in  making  flint  glass,  or  as  a  material  whence 
many  of  the  salts  of  lead,  useful  in  the  flxts, 
are  prepared. 

Red  Lead,  however,  is  pui-posely  manu- 
factured, and  the  fui'naces  are  adapted  ex- 
pressly for  this  purpose.  It  is  one  of  the 
wonders  of  chemistry,  to  see  this  red  powder 
produced  shnplyby  the  action  of  the  common 
air  on  melted  metaUic  lead  ;  it  baffles  all  our 
usual  conceptions  concerning  the  production 
of  colour.  Pigs  of  lead,  to  the  weight  of  about 
30  cwt.,  are  put  into  a  reverberating  fm-nace, 
and  exposed  to  a  melting  heat.  A  man  then 
stands  before  the  open  mouth  of  the  furnace, 
and  keeps  the  molten  lead  continually  moved 
by  a  sort  of  rake.  This  movement  causes  all 
parts  of  the  metal  to  come  successively  in 
contact  with  the  air,  which  enters  at  the  open 
mouth  of  the  furnace.  In  five  or  six  hours 
the  lead  thickens,  and  acquires  the  look  of  ft 
grayish  yellow  powder ;  it  has  become  a  mix- 
ture of  oxidized  lead  vsith  lead  which  has 
not  yet  had  sufiicient  contact  of  air  to  have 
become  oxidized.  The  contents  of  the  fur- 
nace are  then  raked  out,  and  when  cold  are 
ground  in  a  mill  to  a  fine  state,  and  steeped 
in  water.  The  lead  particles  sink,  while  par- 
ticles of  yellow  oxide  remain  diffused  in  the 
water.  The  water  is  poured  off,  and  allowed 
to  settle,  and  the  yellow  oxide  precipitat^js. 
This  oxide,  when  collected  and  dried,  consti- 
tutes Massicot;  and  by  again  exposing  it  to 
the  heat  of  a  furnace,  and  allowing  it  to 
absorb  more  oxygen,  the  oxide  changes  its 
colour  from  yellow  to  red,  and  changes  from 
Massicot  to  Red  Lead. 

This  manufacture  is  earned  on,  among 
other  places,  at  the  lead  works  of  Newcastle. 

REFINING  is  a  tcnn  appUed  to  various 
processes  in  the  useful  arts,  and  especially  in 
metallurgy,  whereby  the  sulistances  acted  upon 
are  purified  by  the  chemical  separation  of 
dross  and  impurities,  and  of  such  foreign 
matters  as  may  be  in  combination  with  them. 
[Assaying  ;  Ieon  Manufa-CTDke  ;  Lead  ;  Steei, 
Manufacture;  Sugar.]  Some  of  the  fur- 
naces employed  in  these  operations  are  called 
refineries  or  refmiiiff  furnaces. 

REFLECTORS.  The  reflectors  employed 
for  conveying  rays  of  ligJit  to  a  focus,  or  for 
throwing  them  into  a  different  direction,  are 
of  varied  forms  and  application.  They  may 
be  flat,  convex,  concave,  spherical,  parabolic 
or  elliptic,  according  to  tlie  purposes  required ; 
and  Uiey  may  be  made  of  glass  silvered  on 
the  back,  or  ofpolishedsilver,or  of  one  among 
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many  alloys  whicli  yield  a  bright  white  surface 
capable  of  being  beautifully  polished. 

A  few  details  concerning  the  reflection 
from  silvered  glass,  for  ornamental  purposes, 
•wiU  be  found  under  Silvering  ;  the  aid  which 
a  small  metallic  reflector  may  render  in 
microscopic  observations,  is  noticed  under 
MiOEOScoPE  ;  the  larger  reflectors  for  distant 
view,  are  noticed  under  Speculum  and  Teles- 
cope ;  while  the  reflectors  for  lighthouses  are 
noticed  under  Lig-hthouse. 

EEFEIGEEATORS.  There  ai-e  many 
processes  in  what  may  be  termed  chemical 
manufactures,  in  which  a  hquid  is  requu-ed 
to  be  cooled  vnth  as  much  rapidity  as  possi- 
ble. In  the  practical  modes  of  eflectiag  this, 
the  caloric  of  the  heated  liquid  is  carried  ofl^ 
either  by  a  current  of  cold  water  near  it,  or 
by  a  current  of  air.  Exemplifications  of  these 
processes  will  be  found  under  Beewing  ; 
Distillation  ;  Vinegae  Manufactuee. 

EEFUGE  HAEBOUES.  A  few  details 
on  this  subject  will  be  found  in  the  articles 
Beeakwatee,  Dovbe,  Haeboue,  and  Poet- 
land. 

EEGA'LIA  is  the  name  given  to  the  costly 
specimens  of  jewellery  belonging  to  the  crown. 
In  England,  the  regaUa  properly  so  called  are 
the  crown,  the  sceptre  royal,  the  virge,  or  rod 
with  the  dove,  St.  Edward's  staff,  the  orb  or 
mound,  the  sword  of  mercy,  called  Curtana, 
the  two  swords  of  spmitual  and  temporal  jus- 
tice, the  ring  of  alliance  with  the  kingdom, 
the  amullse  or  bracelets,  the  spurs  of  chivah-y, 
and  sundry  royal  vestments.  The  regaUa 
here  enumerated,  all  but  the  vestments,  are 
preserved  in  the  Jewel-Office  in  the  Tower  of 
London. 

EEGISTEEING  MACHINES.  Under 
Calcuiating  Machines,  is  given  a  brief 
description  of  many  contrivances  for  register- 
ing and  numbering  by  automatic  means. 
Under  Bank  Note  Machineey,  and  Voting 
Machine,  also,  other  similar  contrivances  are 
noticed.  Some  years  ago,  a  machine  was 
invented  by  Mr.  Walker,  a  cloth  manufacturer 
of  Leeds,  to  which  he  gave  the  name  of 
Opera  Meter,  and  of  which  the  object  was  to 
measure  or  register  the  amount  of  work  done 
by  certain  machines.  The  apparatus  had  a 
shaft  which  could  be  connected  with  the  gig- 
mill,  the  shearing  machine,  or  other  ma- 
chines employed  in  the  cloth  manufacture. 
This  shaft  rotated  as  fast  as  the  machine  to 
which  it  was  applied ;  and  the  shaft  gave 
motion  to  a  train  of  wheel-work,  with  a  dial 
face  and  index  hands  to  denote  the  number 
of  revolutions  made  m  a  given  time.  The 
index  hands  thus  became  a  measure  and  re- 
corder of  the  amount  of  work  done. 


A  piece  of  mechanism  called  a  Counter  is 
often  used  in  cotton  factories,  to  count  or 
reckon  how  many  revolutions  tlie  main  shaft 
of  the  machinery  has  made  in  a  given  time  ; 
this  number  becomes,  under  certain  condi- 
tions, a  measure  of  the  amount  of  work  which 
the  machinery  has  effected. 

Under  Omnibus  is  noticed  a  recent  con- 
trivance for  registering  the  number  of  persons 
who  enter  a  vehicle.  "Whether  practically 
apphcable  or  not,  the  apparatus  is  theoretically 
fitted  for  supplying  a  similar  register  at  the 
entrances  of  pubhc  gardens  and  places  of 
amusement  generally. 

EEGISTEATION  OF  INVENTIONS. 
[Designs,  Copyeight  and  Eegisteation; 
Patent  Laws.] 

EEICHENHALL,  a  town  in  the  circle  of 
the  Isar  in  Bavaiia,  is  a  place  of  great  im- 
portance, as  being  the  central  point  of  the 
fom-  great  salt-works  of  Bavaria.  The  salt 
springs  seem  to  have  been  turned  to  profit 
ever  since  the  eighth  century.  As  the  great 
consumption  of  wood  for  so  many  years  made 
fuel  too  scarce  to  boil  all  the  brine  on  the 
spot,  a  very  ingenious  system  of  hydraulic 
machinery  was  contrived  in  1618  to  carry  the 
brine  in  iron  pipes  from  Eeichenhall  to  Traun- 
stein,  over  an  elevation  of  828  feet  perpen- 
dicular height,  and  extending  21  miles  in 
length.  A  similar  conduit,  42  miles  long,  to 
Eosenheun  on  the  Inn,  where  there  is  abund- 
ance of  wood,  was  made  in  1809 ;  so  that  now 
all  the  springs  whicli  formerly  ran  to  waste 
for  want  of  wood  are  turned  to  account.  In 
1817,  tlie  salt  springs  of  Eeichenhall,  Traun- 
stein,  and  Eosenheim  were  connected  by 
hydraulic  works  of  great  power  and  ingenious 
contrivance  with  the  salt  mines  of  Berchtes- 
gaden.  The  salt  produced  yearly  is  16,000  tons. 

EEIMS,  or  EHEIMS,  a  city  in  the  French 
department  of  Mame,  is  noticeable  in  a  com- 
mercial point  of  view,  besides  the  attractions 
of  its  famous  cathedral.  The  manufactures 
are  extensive  ;  they  consist  of  woollen  cloths, 
kerseymeres,  light  stuffs  for  summer  coats 
and  trousers,  swanskins,  camlets,  mennos, 
cashmere  shawls,  flannels,  blankets,  carpets, 
hosiery,  bolting-cloth,  cordage,  candles,  soap, 
and  leather.  Wax  and  wool  bleachmg,  dye- 
ing, wool-combing,  brewing,  and  the  malcmg 
of  machineiy,  ai-e  carried  on.  The  spiced 
bread  and  biscuits  of  the  town  are  m  great 
repute.  The  cliief  trade  is  in  the  above- 
named  articles  of  manufacture,  com,  flour, 
champagne  wines,  brandy,  spices,  colonial 
produce,  wool,  cotton-ytu-n.  flax,  hemp,  raw 
hides.  A  railway  in  coiu-se  of  construction 
will  join  Eeims  to  the  Paris-Strasbourg  line, 
on  which  it  abuts  a  little  east  of  Epemay. 
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RENAISSANCE.  The  term  Renaissance 
indicates  the  period  of  the  Revival,  in  respect 
to  ai-cliitectural  and  decorative  matters,  when 
the  classic  began  to  be  re-inti-oduced  after 
the  medifBval  styles.  It  is  often  used  as  sy- 
nonymous with  the  tei-m  Cinque-Cento,  which 
literally  means  five  hundred,  whereas  it  is 
used  as  equivalent  to  mille  cinque-cento,  the 
milk  being  understood  though  not  expressed, 
therefore  it  stands  for  fifteen  hundred.  In 
its  technical  sense  among  artists,  the  term 
renaissance  may  be  considered  to  mean  the 
style  of  architectm-e  and  general  decoration 
winch  prevailed  dm-ing  the  16th  centmy,  or 
rather  the  eaj-Uer  part  of  it;  nor  is  it  so 
rcsti-icted,  for  mthout  exact  reference  to  date, 
it  is  also  appUed  to  what  belongs  to  the  style 
so  denoted  though  it  may  happen  to  be  before 
the  year  1500,  which  period  may  be  taken  as 
the  lino  of  demarcation  laid  down  by  the  his- 
torians of  art. 

RENFREWSHIRE.  Tha  south-eastern 
part  of  this  Scottish  county  is  included  in  the 
great  coal  district  of  the  west  of  Scotland. 
The  chief  coal  works  are  at  Quarrelton  near 
Johnstone;  and  at  Hm-let  and  Househill 
near  Paisley:  the  mines  here  are  very  pro- 
ductive. Limestone,  sandstone,  ironstone, 
granite,  and  secondary  trap-rocks,  are  foimd 
in  considerable  abvmdance.  Good  freestone  for 
building  is  quai-ried ;  limestone  is  also  wrought 
for  burning  ;  and  the  mines  of  coal  and  iron- 
stone give  employment  to  many  persons.  The 
hilly  parts  of  the  coimty  on  the  west  and 
south  are  chiefly  devoted  to  pasture.  Owing 
to  the  demand  for  meat,  vegetables,  milk, 
butter,  &c.,  by  the  large  and  crowded  popula- 
tions of  Greenock,  Glasgow,  and  Paisley,  a 
large  part  of  the  cultivated  land  is  meadow- 
land  or  garden-ground.  Dairy  farming  is 
very  extensively  practised. 

Renfrewshire    possesses   a  considerable 
amount  of  manufacturing  and  commercial 
industry  in  some  of  the  towns.    Ch-eenock  has 
been  already  alluded  to  in  connection  with 
the  great  city  of  Glasgow.    At  the  beginning 
of  the  last  century,  the  harbour,  which  was 
then  only  fit  for  the  reception  of  fishing  boats, 
was  enlarged :  more  than  ten  acres  were  en- 
closed between  two  circular  quays ;  and  sub- 
sequent improvements  have   rendered  the 
outer  harbour  available  for  ships  of  large 
burthen.    This  has  been  the  means  of  raising 
the  place  to  an  important  position  as  a  sea- 
port.   The  Newfoundland  and  Nova  Scotia 
fisheries  are  carried  on  extensively.  The 
number  of  vessels  belonging  to  the  port  is 
nearly  500.    Johnstone,  near  Paisley,  contains 
cotton  mills  and  some  other  manufactories. 
The  parish  of  Neilstnn  contains  several  vil- 
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lages ;  most  of  the  inhabitants,  amounting 
altogether  to  about  10,000,  are  employed,  in 
various  branches  of  sUk  and  cotton  manufac- 
tures, the  river  Levern  affording  excellent 
water  power  for  driving  machineiy.  There 
is  also  abundance  of  clear  water  suitable  for 
bleaching.  Paisley  industry  has  been  noticed 
elsewhere.  Pollockshaws  is  a  tolerably  large 
place,  depending  almost  entirely  on  the  cotton 
manufactm-e;  spinning,  weaving,  bleaching, 
and  printing  are  actively  carried  on.  In  Ren- 
frew the  manufactures  are  various:  muslin 
weaving  is  by  far-  the  most  important.  Many 
females  are  employed  in  clipping,  tambouiing, 
and  flowering.  A  few  small  vessels  carrying 
coal,  manure,  &c.,  on  the  Clyde,  belong  to  the 
birrgh  ;  but  a  considerable  number  of  vessels, 
chiefly  laden  with  grain  from  Ireland,  or 
^dth  dye-stuffs  for  Paisley,  discharge  their 
cargoes  here. 

The  following  were  the  factory  statistics  of 
Renfrewshire  in  1850 :  Paisley  being  the  chief 
town  to  which  those  statistics  relate.  There 
were  51  cotton  factories,  being  a  much  larger 
number  than  in  any  other  Scottish  county 
except  Lanark;  these  factories  had  about 
500,000  spindles:  2000  power  looms;  water 
and  steam  power  equal  to  2742  horse-power ; 
and  7884  factory  operatives,  of  whom  no  less 
than  5717  were  females.  There  were  3 
woollen  factories,  1  worsted  factory,  4  flax 
factories,  and  1  sUk  factoiy— the  whole  nine 
employing  about  1500  persons. 

RENNIE,  JOHN,  is  a  member  of  a  family 
well  worthy  of  admiration  in  all  that  respects 
mechanical  and  engineering  skill.    He  was 
born  in  1761  in  Haddingtonsliire.    He  ap- 
pears to  have  very  early  devoted  his  attention 
to  the  subjects  of  machinery  and  architecture, 
and  he  attended  at  Edinburgh  the  lectures 
given  by  Dr.  Robinson  and  Dr.  Black,  on 
mechanical  philosophy  and  chemistry.  About 
1780  he  left  his  native  place,  and  shortly 
afterwards  established  himself  as  a  mechanist 
in  London,  where  he   obtained  immediate 
employment.    From  this  period  he  continued 
to  be  occupied  in  the  construction  of  steam- 
engines,  or  of  the  different  kinds  of  machinery 
to  which,  as  a  first  mover,  steam  is  appUed ; 
and  at  tlie  same  time  he  was  almost  con- 
stantly engaged  in  designing  or  superintend- 
ing those  public  works  which  have  given  him 
so  just  a  claim  to  celebrity.    Between  1799 
and  1803  he  constmcted  the  stone  bridge  at 
Kelso,  below  the  junction  of  the  Tweed  and 
Teviot.    He  also  built  stone  bridges  at  Mus- 
selburgh and  other  places  in  Scotland;  but 
his  masterpiece  of  this  kind  is  the  Waterloo 
Bridge  over  the  Thames.    The  Southwark 
Bridge,  over  the  same  river,  is  an  iron  bridge, 
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and  was  also  constnictod  by  bim.  He  super-  > 
intended  the  formation  of  several  canals.  But 
his  chief  work  in  connection  vnth  inland 
navigation  is  the  Kennet  and  Avon  Canal, 
which  extends  from  Bath  to  Newbury.  He 
also  gave  a  plan  for  draining  the  fens  at 
Witham  in  Lincolnshire,  which  was  executed 
in  1812.  The  London  Docks  and  tlie  East 
and  West  India  Docks  at  Blackwall  are 
among  the  great  works  which  are  executed 
from  the  plans  and  under  the  direction  of 
Mr.  Rennie.  He  formed  the  iiew  docks  at 
Hull  (where  also  he  constructed  the  first 
dredging  machine  used  in  this  country),  the 
Prince's  Dock  at  Liverpool,  and  the  docks  of 
Dublin,  Greenoclc,  and  Leith.  To  these 
must  be  added  the  Plymouth  Breakwater. 
Mr.  Eennie  also  gave  plans  for  improving  the 
harbours  of  Berwick,  Newhaven,  and  other 
places,  and  the  dockyards  of  Portsmouth, 
Plymouth,  Pembroke,  and  Chatham  he  also 
built  the  pier  at  Holyhead.  Before  his  death 
he  had  given  plans  for  improving  the  docks 
at  Sheerness  ;  which  have  suice  been  exe- 
cuted by  his  first  and  second  sons,  Messrs. 
George  and  John  (now  Sir  John)  Eennie. 
To  Sir  John  Rennie  was  also  eonfided  the 
charge  of  the  construction  of  the  present 
London  Bridge,  from  the  design  of  his 
father. 

Mr.  Rennie  died  in  1821,  and  was  buried 
in  St.  Paul's  Cathedral.  His  sons  are  worthily 
following  in  his  steps  in  engineering  works 

REPULSION.  Both  attraction  and  repul- 
sion exist  in  all  the  particles  of  material  sub- 
stances, and  seem  to  be  properties  by  which 
those  particles  act  upon  one  another  when 
not  in  contact.    The  reality  of  a  substance 
between  the  particles  of  bodies,  whether  solid, 
fluid,  or  gaseous,  admits  of  no  question ;  for 
the  difference  in  the  densities  of  these  classes 
of  bodies,  as  weU  as  the  different  contractions 
of  the  bodies  in  the  process  of  cooling,  can 
only  be  conceived  to  arise  from  the  different 
extent  of  the  intervals  between  the  particles. 
It  is  right  however  to  observe,  that  thg  wore, 
repulsion  is  often  applied  to  phenomena  which 
are  in  reality  the  results  of  attraction.  For 
example,  a  small  quantity  of  quicksilver  being 
laid  on  a  glass  plate  assumes  a  spherical 
form,  uistcad  of  spreading  over  it  in  a  thin  sur- 
face; and  this  was  once  supposed  to  arise 
from  a  repulsive  power  in  the  glass,  whereas 
it  is  owing  to  the  attraction  of  the  particles 
of  quicksilver  for  one  another  being  greater 
than  the  attraction  of  the  glass  for  the  quick 
silver.    The  expansions  of  solids  and  fluids 
by  heat,  and  the  elastic  powers  of  gas  at  dif- 
ferent temperatures,  are  consequences  of  the 
repulsions  residing  in  the  particles  of  caloric, 


or  induced  by  the  latter  in  those  of  tlie  bodies 
with  which  they  are  combined,  The  repul- 
sive power  existing  in  the  air  which  is  con- 
densed in  nitre,  produces,  on  being  combined 
with  heat,  a  velocity  of  expansion  equal  to 
about  7000  feet  per  second ;  and  the  force  of 
pressure  resulting  from  it  js  thought  to  be 
equal  to  2000  times  the  pressure  of  the  atmos- 
phere. It  is  this  which  gives  such  force  to 
.he  explosion  of  gunpowder. 

The  soientido  theories  whereby  the  pheno- 
mena of  expulsion  ai-e  sought  to  be  explained, 
and  the  experiments  made  to  test  the  theories, 
are  beyoud  our  present  scope. 

RESINS  ai-e  secretions  of  plants,  which 
are  probably  all  in  a  fluid  state,  but  become 
solid  either  by  the  evaporation  of  then-  more 
volatile  parts,  or  by  the  absorption  of  oxygen, 
Theyftre  distinguished  from  true  Balsams  by 
the  absence  of  benzoic  acid,  and  from  Gum- 
Resins  by  the  absence  of  gum,  their  complete 
insolubility  in  water,  and  their  requiring 
alcohol  for  perfect  solution.  Some  a^•e  solu- 
ble in  .cold  alcohol,  and  tliese  axe  termed 
resins;  others  are  soluble  only  in  boilmg 
alcohol,  and  termed  suh-resins;  but  the  two 
are  often  also  associated  in  the  same  sub- 
stance, Many  volatile  oils,  by  long  exposure 
to  the  au-,  or  merely  by  a  reduction  of  terape- 
ratui-e,  deposit  a  substance  ternied  stearopten, 
which  is  auakgous  to  resin,  ^Tiere  a  con- 
siderable quautifcy  of  volatile  oil  co-exists  with 
a  resm,  a  honey-like  consistence  is  preserved, 
and  the  resm  is  termed  soft  resin.  When  a 
very  large  portion  of  oil  is  present,  a  fluid 
condition  exists,  and  turpeniiiie  is  the  proper 

designation.  .  . 

The  manufacture  of  common  resm  i§  de- 
scribed under  Tuepentise, 

RESISTANCE  is  a  power  by  which  motion, 
or  a  tendency  to  motion,  in  any  body  is  im- 
peded or  prevented.  When  a  weight  or  pres- 
sure acts  upon  a  beam  or  bar  in  any  direction, 
the  tenacity  by  which  the  particles  of  such 
material  oppose  that  action  constitutes  a  re- 
sistance of  one  kind.  [Mateeials,  Steength 
OF.]  Again,  when  a  body  is  made  to  move 
on  another,  the  inequalities  of  the  sui-faces  of 
both  create  a  resistance  of  a  diflereut  kmd. 
[Friction.]  When  a  body  moves  in  a  flmd, 
the  inertia  of  the  fluid  pai'tieles  displaced  by 
it  produces  a  third  loud  of  resistance.  It  is 
computed  that  a  24-pounder  baU  experiences 
a  resistance  equal  to  800  lbs.  when  Us 
velocity  is  equal  to  2000  feet  per  second. 
Like  effects  take  place  in  the  movement  of 
boats  or  ships  ;  wlien  the  velocity  is  great, 
the  water  accumulates  in  front,  and  flowmg 
off  from  thence  obUquely,  it  caiTies  away  some 
from  the  sides,  and,  causing  the  surface  of 
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that  which  is  near  tlae  stem  to  be  rather 
lower  than  the  general  level,  it  there  produces 
a  diminution  of  pressiu-e,  while  there  is  an 
excess  in  front  on  account  of  the  accumu- 
lation. 

From  the  experunents  of  Mr.  Telford,  the 
following  values  of  the  resistances  experienced 
by  loaded  caniages  on  level  roads  have  been 
determined.  On  a  good  pavement  the  re- 
sistance js  ^  of  the  weight  of  the  carriage 
and  load ;  on  a  broken  surface  of  old  flint, 

;  on  gravel,  f-^ ;  and  on  a  well-constructed 
rdlway,  from  ^  to  -^^j^-  Barlow  has 

found  that,  with  small  velocities,  the  force  of 
traction  on  canals  is  less  than  on  railways ; 
and  when  the  velocity  is  equal  to  four  miles 
per  hour-,  the  forces  are  equal,  Beyond  this 
velocity  the  advantage  is  in  favour  of  the 
railway. 

All  these  enquiries  are  of  great  importance 
in  ship  building,  railway  maldng,  and  other 
engineering  works,  where  motion  is  to  be  pro- 
vided for. 

EESPIEATOE,  or  breath-warmer,  is  a  sin- 
gular instrument  invented  some  years  ago  for 
giving  warmth  to  the  air  drawn  into  the  lungs 
in  breathing,  and  thereby  enabling  invalids  to 
whom  cold  air  is  injurious  to  enjoy  the  benefits 
of  exercise  iji  the  open  ah:  without  injury  or 
inconvenience. 

The  apparatus  usually  consists  of  from  eight 
to  twelve  fi-ames  of  sheet-silver  or  other  metal, 
about  three  inches  and  a  half  long,  one  inch 
and  a  half  wide,  and  ^^th  part  of  an  inch 
thick ;  the  metal  of  which  is  pierced  away  by 
machinery  so  as  to  leave  merely  a  naiT.ow  ft-ame 
containing  six  vertical  bars  of  ^^th  and  five 
horizontal  bars  -J^th  of  an  inch  wide.  On  both 
sides  of  each  of  these  frames  a  layer  of  wires 
an  inch  and  a  half  long  anil  flgth  of  an  inch 
tiiick  is  soldered,  care  being  taken  to  connect 
each  wire,  jiot  only  mth  the  top  an,d  bottom 
hars  of  the  frame,  but  also  with  each  of  the 
five  horizontal  bars.  Tlie  wires  are  laid  about 
_j_th  part  of  an  inch  apart,  and  are  so  nume 
rous  that  a  largercspirator  of  high  power  con- 
tains 2000  feet  of  wire,  divided  into  about 
12,000  pieces,  and  soldered  to  the  frames  at 
more  than  80,000  distinct  points.  The  frames 
or  lattices  of  wire-work  are  fixed  parallel  to 
each  other,  and  kept  a  short  distance  apart  by 
small  studs  of  a  substance  which  is  a  slow 
conductor  of  heat,  so  that  the  inner  layer  i; 
always  kept,  as  nearly  as  possible,  at  the  tem- 
perature of  the  air  expelled  from  the  lungs, 
aijd  each  successive  layer    diminishes  in 
warmth,  till  the  outer  one  is  nearly  as  (iold  as 
the  external  air,    The  curious  and  philoso- 
phical application  of  anon-conducting  medium 
between  the  metallic  screens  is  essential  to 


the  perfect  action  of  the  instrument,  as  with- 
out it  the  heat  would  be  equally  diliused,  arid 
no  part  of  tlie  metal-work  could  retain  more 
than  half  the  temperatm-e  of  the  brcatJi.  By 
this  aiTangementthe  air  inhaled,  finding  each 
layer  of  wire  warmer  than  the  preceding,  is 
gradually  raised,  in  respirators  of  the  highest 
power,  to  the  greatest  attainable  temperature. 
These  instruments  are  more  especially  useful 
m  diseases  of  the  lungs. 

EETINASPHALTUM  occurs  in  irregular 
opaque  masses  of  a  pale  brownish-yeibw 
colour,  having  a  glistening  lustre  and  imper- 
fect conchoidal  fracture.  It  is  soft  and  brittlp, 
melts  when  placed  on  hot  iron,  smokes,  and 
afterwards  biu-ns  with  a  bright  flame,  emitting 
a  fragrant  odour.  Partly  soluble  in  alcohol, 
leaving  an  unctuous  residue.  It  consists 
chiefly  of  resin  and  bitumen. 

EETOET,  is  the  name  of  a  chemical  vessel 
in  which  distillation  or  decomposition  is 
effected  by  the  appUcation  of  heat.  For  diflPe- 
rent  purposes  retorts  ai-e  made  of  glass, 
earthenware,  and  metal ;  and  the  form  varies 
according  to  the  mode  in  which  the  retort  is 
to  be  used.  In  general,  when  the  appUcation 
of  the  higher  temperatures  is  requii-ed  for  dis- 
tillation or  decomposition,  earthen  retorts  are 
employed.  In  preparing  hydrofluoric  acid, 
lead  is  used ;  and  in  concentrating  sulphuric 
acid,  platina  retorts  are  now  largely  employed, 
and  would  be  universally  so,  were  it  not  for 
their  very  high  price.  In  the  distillation  of 
coal  [Gas  Lighting]  iron  retorts  ai-e  used; 
and  also,  on  the  small  scale,  for  obtaining 
oxygen  from  the  peroxide  of  manganese ;  and 
in  various  other  chemical  operations. 

EEVETMENT.  This  name  was  originally 
applied  to  brick  and  stone  walls  used  in  a  par- 
ticular way  in  fortification  ;  but  it  is  now  also 
used  by  civil  engineers.  A  revetment,  as  con- 
structed by  the  latter,  is  a  kind  of  retaining 
wall.  The  exterior  and  interior  faces  of  the 
revetment  or  retaining  wall  of  a  dock,  have  in 
a  vertical  section  the  form  of  concentric  arcs 
of  circles,  with  their  convexities  towards  the 
land;  and  this  form  is  given  them  that  the 
stones  may  be  able  to  resist  the  hydrostatical 
pressure  of  any  water  which,  when  the  dock 
is  full,  may  get  behind  the  wall,  and  which 
maybe  prevented  from  escaping  when  the  dock 
is  made  dry. 

EHAMNUS,  or  Buckthorn^  is  the  name  of 
a  genus  of  plants,  many  species  of  which  ai'e 
valuable  in  the  arts.  Tlio  berries  of  ono 
species,  the  lihamvus  calharllcus,  have  long 
been  knomi  for  their  medicinal  properties, 
and  still  continue  to  hold  a  place  in  several 
Pharmncopooias.  This  property  is  participated 
in  by  tliose  of  other  species,  as  well  as  by 
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their  inner  bark.  The  berries  of  several 
species  of  Rhamnua  form  articles  of  com- 
merce from  the  Mediterranean,  under  the 
name  of  French,  Turkey,  and  Persian  Berries, 
Grains  d' Avignon,  &c.,  being  valued  on  account 
of  the  colouring-matter  which  they  yield,  and 
which  varies  from  yellow  to  green.  This  M. 
Brongniart  supposes  to  be  owing  rather  to 
different  degrees  of  ripeness  than  to  essential 
differences  in  nature.  Sap-green  is  a  mixture 
of  the  juice  of  these  berries  with  those  of 
some  others.  Bhamnus  infcctorius,  saxaiilis, 
amygdalinm,  catharticus,  and  Clnsii  are  the 
species  generally  employed ;  some  for  dyeing 
morocco  leather  of  a  yellow  colour,  others  for 
dyeing  wool,  and  the  bark  of  some  for  strildng 
a  black  with  the  salts  of  iron.  The  Lycium 
of  the  ancients  is  supposed  to  have  been  a 
species  of  Ehamnus  ;  hence  also  one  species 
has  been  called  Bhamnus  Lycioides  :  it  has  a 
hard  yellow  wood. 

RHENISH  PRUSSIA..    This  portion  of 
the  Prussian  dominions,  situated  near  the 
Rhine,  is  very  important  for  its  produce  and 
manufactures.    The  natural  productions  are 
equally  numerous  and  valuable    Some  parts 
of  the  mountains  are  crowned  with  forests, 
and  the  declivities  are  covered  with  -vineyards 
where  the  exposm-e  is  favourable.  The  mineral 
kingdom  yields  silver,  iron,  copper,  lead, 
calamine,  marble,  slate,  freestone,  millstones, 
basalt,  porphyry,  alum,  manganese,  sulphur, 
coal,  and  salt.  In  the  level  parts  of  the  north 
there  are  productive  com  fields  and  rich  pas- 
tm-es  ;  between  the  mountains  there  are  fertile 
valleys,  v.'here  flax,  hemp,  hops,  and  tobacco 
ai-e  grown,  and  fruit  and  garden  produce  of 
every  kind  are  cultivated  in  great  abundance. 
Game  is  plentiful,  and  all  the  domestic  ani- 
mals are  bred  in  sufficient  numbers.  The 
Rhine  passes  through  this  province  for  180 
miles,  and  is  navigated  by  steamers.  The 
small  rivers  and  streams  are  applied  to  tm-n 
mills  and  to  work  manufacturing  machinery 
of  every  kind.    The  trade  of  the  province  is 
very  extensive.  The  province  had,  at  the  end 
of  1846,  41  cotton  factories  with  109,547 
spindles.    When  we  state  that  the  province 
contains  the  important  tOAvns   of  Cologne, 
GoUentz,  Elbprfeld,Dusseldorf,  Aix-la-Chapelle 
and  Treves,  it  will  be  seen  how  rich  a  portion 
it  must  constitute  of  the  Piixssian  dominions, 
in  manufactures  and  commerce. 

RHEO'METER,is  an  instrument  by  which 
the  force  of  an  electric  or  magnetic  current 
may  be  measured.  The  word  was  first  pro- 
posed by  M.  I'cclct  as  a  synonym  for  galva- 
nometer; and  it  has  since  been  employed  by 
Professor  Whcatstone  in  a  general  sense,  to- 
gether with  Bheoscope,  denoting  an  instru- 


ment by  which  the  existence  of  an  electric, 
&c.  current  maybe  ascertained;  and  Bheo- 
motor,  expressing  any  apparatus,  as  an  elec- 
trical or  galvanic  battery,  by  which  a  cun-ent 
of  that  kind  is  orignated.   The  Rheometer  or 
Galvanometer  employed  by  Mr.  "Wheatsione  is 
a  glass  cylinder  resting  on  a  stand,  and  con- 
taining -ivithin  it  a  magnetised  needle,  which 
is  suspended  from  the  cover.   A  graduated 
circle  serves  to  show  the  deviations  of  the 
needle  from  the  zero  of  the  graduations,  and 
the  amount  of  deviation  is  read  by  means  of 
a  microscrope.    For  forces  or  resistances 
which  are  considerable,  there  are  placed  below 
the  circle  numerous  coils  of  fine  wire ;  but  for 
small  forces  a  thick  plate  of  wire  making  but 
one  coil  is  used. 

RHINE.    The  Rhine  is  certainly  the  most 
commercial  river  of  continental  Europe.  From 
Basel  to  Mamz  the  Rhine  is  navigable  for 
barges  of  100  tons  ;  from  Mainz  to  Cologne, 
for  vessels  of  200  tons ;  and  lower  down,  for 
vessels  of  300  tons.    The  river  is  connected 
by  canals  with  the  Saone  and  Rhone,  the 
Schelde,  the  Meuse,  and  the  Danube.  A  very 
important  trade  in  colonial  produce,  manu- 
factured goods,  tmiber,  coal,  iron,  corn,  Avine, 
and  other  agricultural  products,  is  carried  on 
by  the  Rhine,  and  its  chief  navigable  feeders, 
the  Moselle,  the  Main,  and  the  Neckar.  This 
trade  has  been  greatly  increased  by  the  pohcy 
of  Prussia,  which  has  rendered  most  of  the 
large  towns  on  her  part  of  the  river  free  ports ; 
and  the  resolution  of  the  government  of  the 
Netherlands,  in  Februaiy,  1850,  to  aboHsh  the 
Rhine  duties  altogether,  is  likely  to  add  a 
great  stimulus  to  this  traffic.    The  river  is 
now  navigated  by  the  steam-vessels  of  three 
companies— those  of  the  Cologne  Company, 
plying  between  Amheim  in  Holland  and 
Strasbom-g ;  the  Diisseldorf  Company,  be- 
tween Rotterdam  and  Mannheim;  and  the 
Dutch  Company's  boats  from  Rotterdam  to 
Mainz.  From  Basel  a  railroad  runs  along  the 
right  bank  of  the  river  to  Wiesbaden,  and 
another  runs  along  the  left  to  Strasbom-g, 
whence  a  Hue,  now  nearly  completed,  passes 
to  Paris.    A  short  Ime  joins   Bonn  with 
Cologne,  and  from  Deutz,  a  subm-b  of  the 
latter,    a   line    runs   through  Dusseldorf 
jjito  the  great  railway  system  of  North  Ger- 

many.  _        .  ^  *  r 

Tliis  important  river  gives  name  to  two  ot 
the  busiest  districts  of  the  continent;  \iz., 
limit  Bhin  and  Bas  Bhin,  in  France,  and 
Bhein  Provinz,  in  Prussia;  these  are  de 
scribed,  in  respect  to  their  industrial  features, 
under  Alsack,  aud  Rhknish  Pkussia. 

RHODE  ISLAND.  A  few  details  illustra- 
Uvc  of  tlie  produce  and  industry  of  this  portion 
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of  the  American  Union,  will  be  found  under 
United  States. 

BHO'DIUM.  This  rare  metal  exists  in 
combination  with  platinum,  and  was  discovered 
by  Dr.  Wollaston.  Ehodium  is  white,  has  a 
metallic  lustre,  is  brittle,  extremely  hard,  and 
its  specific  gravity  is  about  11 .  It  sufl'ers  no 
change  by  exposure  to  air,  either  dry  or  moist. 
Rhodium  forms  very  hard  alloys  with  other 
metals,  which  are  sometimes  used  for  the 
nibs  of  pens ;  but  neither  the  metal  nor  its 
combinations  have  yet  been  very  extensively 
applied  in  the  arts. 

EHONE.  The  Ehone  is  perhaps  the  most 
commercial  of  the  rivers  of  France.  The  river 
is  navigable  downwards,  from  near  Seyssel  to 
its  mouth,  a  distance  of  330  miles ;  for  some 
miles  higher  up  it  is  available  for  floating 
timber.  Steamers  ply  between  Lyon  and  the 
Mediterranean ;  owing  however  to  the  rapidity 
of  the  current,  the  up  navigation  is  very  slow. 
The  Ehone  is  a  most  important  highway  for 
the  transfer  of  the  produce  of  this  part  of 
France ;  and  it  is  connected  by  the  Saone, 
which  is  navigable  for  steamers  up  to  Chalon, 
and  by  canals  with  the  Bay  of  Biscay,  the 
Eliine,  the  Seine,  and  the  Loire.  Its  basin 
includes  the  Swiss  cantons  of  Valais,  Vaud, 
and  Geneva,  the  duchy  of  Savoy,  and  fourteen 
French  departments,  most  of  which  are  famous 
for  their  com,  wine,  sUk,  and  oil.  In  the 
lower  part  of  its  com-se  its  waters  are  turned 
to  great  advantage  in  fertilismg  the  land  near 
its  banks  by  irrigation. 

The  Ehone  gives  name  to  one  of  the  de- 
partments of  France,  fruitful  and  commer- 
cially important.    In  the  extreme  south  of 
this  department  are  the  famous  chestnut 
forests  which  yield  the  favourite  large  chest- 
nuts sold  in  Paris  by  the  name  of  marrons  de 
Lyon.    The  valleys,  plains,   and  accessible 
slopes  are  carefully  cultivated,  the  products 
comprising  almost  everything  that  grows  in 
France,  except  the  orange  and  the  olive.  The 
mulberry  is  cultivated  for  the  production  of 
silk.  The  lower  slopes  of  the  hills  are  almost 
everywhere  planted  with  vines ;  this  is  espe- 
cially the  case  with  the  slopes  along  the  Saone 
and  the  Ehone,  from  the  neighbourhood  of 
Belleville  to  Coadrieu.    This  region,  which 
includes  the  Mont-d' Or,  bo  called  from  its  rich 
wine  products,  contains  some  of  the  finest 
vineyards  in  France.    The  annual  produce  is 
about  17,000,000  gallons;  the  best  sorts  are 
those  called  Cote-Rotie,  Eomanfeche,  Con- 
drieu,  and  Sainte-Foy.  The  department  con- 
tains important  copper- mines  and  works  at  St. 
Bel  near  Arbrcsle,  and  at  Chessy,  a  small  place 
on  the  Azergue.    Coal  mines  are  worked. 
Lead,  gold,  manganese,  rock-crystal,  poi-phyry, 


granite,  marble,  talc,  asbestos,  gypsum,  fuller's 
earth,  potter's-clay,  excellent  building-stone, 
and  various  other  minerals  are  found.  The 
Mont-d' Or  contains  excellent  stone  quarries, 
and  is  noted  for  the  great  number  of  fossils 
it  contains. 

The  department  is  the  most  famous  spotin 
Europe  for  aU  Idnds  of  siUc  manufactures,  in- 
cluding satins,  taffeta,  lutestrings,  velvets, 
gold  and  silver  brocade,  crape,  gauze,  shawls, 
ribands,  hosiery,  &c.  This  trade  centres  at 
Lyon.  There  are  also  important  manufac- 
tures of  plain  and  figured  muslins,  handker- 
chiefs, silk  hats,  calicoes,  cotton  yam  and  twist, 
blankets,  gold  and  silver  lace,  small  wares, 
straw  hats,  mineral  acids,  machinery  and  mill 
work,  and  liqueurs.  There  are  besides  several 
dye  houses,  bleach-works,  type-foimdries  and 
printing  offices,  breweries,  paper-mills,  glass- 
works, potteries,  and  plaster-mills.  The 
various  products  named  or  indicated,  toge- 
ther with  corn,  wool,  brandy,  raw  silk,  broad 
cloth,  linen,  lace,  hardware,  hides,  bar  and 
sheet  iron,  ironmongery,  timber,  planks, 
staves,  &c.,  form  items  of  an  extensive  com- 
merce, which  is  still  further  increased  by  the 
important  transit  trade  carried  on  by  means 
of  the  navigable  waters  of  the  department, 
and  by  the  railway  to  St.  ^Itienne. 

EHUBAEB.  Long  as  this  valuable  medi- 
cine has  been  known,  it  is  remarkable  that  the 
species  of  Bheum  yielding  it,  and  of  which  the 
stalks  and  roots  consist,  is  yet  unknown ;  this 
is  in  consequence  of  the  best  species,  Turkey 
Ehubarb,  being  only  obtained  by  the  Eussians 
at  Kiachta  fi-om  the  Chinese.  The  different 
species  of  rhubarb  are  important  plants,  not 
only  on  account  of  the  roots  being  so  exten- 
sively employed,  and  so  valuable  for  their 
medicinal  qualities,  but  also  on  account  of 
the  stalks  of  the  leaves  being  now  so  much 
employed,  from  their  agreeable  acidity,  in 
maldng  tarts,  &c.  As  the  species  are  all  in- 
digenous in  cold  parts  of  the  world,  that  is, 
in  the  southem  parts  of  Eussia,  Siberia, 
Tibet,  the  north  of  China,  and  the  Himalayas, 
so  they  may  all  be  grown  in  the  open  air  of 
this  country,  and  several  are  cultivated  on  ac- 
count of  their  stalks.  Some  also,  both  in 
England  and  France,  are  cultivated  on  ac- 
count of  the  root,  which  is  sold  as  Turkey 
Ehubarb. 

As  the  particular  species  which  yields  the 
officinal  rhubarb,  and  even  the  precise  place 
of  its  growth,  are  not  known,  we  can  only 
speak  of  the  drug  as  it  is  brouglit  to  mai-ket. 
There  are  six  well  mai-ked  varieties,  viz. 
Russian  or  Turkey,  Dutch  Trimmed,  Chinese, 
Himalayan,  English,  and  French.  Of  the 
first  sort  the  greater  portion  at  present  comea 
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fron^  St.  J?etej.'sl»iH.'g,  ftn4  ig  dej^^oiTunated. 
IVfuSROvite,  BoUUs.Fian,  or  Siberiau  rliu^arb ; 
while  q,  pftvt  hog  alw^y^i  fbrfljfifi  OP/S  pf  the 
import  &om  Qkm^  jnto  Boliharg,,  whPiiGe 
passing  to  Smyi'iia,  it  is  kjioyyn  in  Eui'ope  as 
Turkey  Rhubarb,  which  name  it  commonly 
bears  \r).       sjiops,    Thig  kind  varies  njuch 
size  and  ftppeftrance,  the  pieces  being 
cylindrical,  spherical,  flat,  or  irregular,  from 
two  to  thp3e  inches  long,  onp  to  three  broad, 
Sin4  one  to  three  thiclc.    fhe  smaller  pieo.es 
^ir^  picked  put,  being  preferred,  while  the 
larger  pifices  and  the  dust  are  .enjployed  for 
powdering,    Jloleg  are  remarked  in  many  of 
tlie  pieces,  of  whiph  ,one  occasionally  extends 
entirely  through,  the  others  only  partially; 
the  form3r  having  been  made  iji  order  to 
sjispenji  the  piece  ijj  diyipg,  the  others  in 
examining  the  quality.    This  kijid,  and  pro- 
bably the  other  sorts,  is  frequently  worm- 
eaten,  owijig  to  the  ravages  of  a  small  beetle. 
Dutch  Trinimed  MImbarb,  called  also  by  some 
>7riters  Persian  Rhubarb,  and  BaHv'ian,  occurs 
in  flftt  or  round  pieces,  and  is  not  much  dif- 
ferent in  ai^pearance  from  tlije  preceding,  but 
it  reaches  Europe  through  Canton  and  Singa- 
pore. Ohinfise  or  Hast  Indian  Rhubarb,  termed 
in  .commerce  half- trimmed  or  untrimmcd  rhu- 
barb, rarely  presents  an  angular  character, 
but  lO.CGurs  in  rounds  or  flats.  The  best  pieces 
are  heavier  and  more  compact  than  those  of 
the  Russian  kind,  and  the  odour  is  much  less 
powerful  and  less   aromatic.  Himalayan 
fthubarb  is  not  known  as  a  commercial  article 
in  this  country,  nor  is  it  even  an  article  of 
large  consumption  in  India,  where  it  sells  for 
only  one  tenth  of  the  best  rhubarb,  resemb- 
ling in  quality  the  Russian,  and  which  is 
found  in  India.    Encjlish  Rhubarb  occurs  in 
two  states,  dressed  or  trimmed  so  as  to  resemble 
the  Russian  kind,  and  stick  rhubarb.  The 
first  is  grown  at  Banbury  in  Oxfordshire,  and 
is  frequently  used  for  the  show-bottles  in 
druggist?'  windows,  and  often  sold  in  the 
streets  of  London  for  Turkey  Rhubarb,  by 
persons  dressed  up  as  Turks.    Stick  Rhubarb 
is  sold  in  the  herb  shops,  and  is  in  long 
pieces.    French  Rhubarb  is  not  brought  into 
this  country. 

About  300,000  lbs.  of  rhubarb  are  imported 
annually.  ■ 

RIBBON  MANUFACTURE.  Ribbon,  ov 
Bihand,  is  the  well  Icnown  name  for  a  long 
narrow  web  of  silk  worn  for  ornament  and 
use.  Ribbons  of  linen,  worsted,  and  gold  or 
silver  thread  were  formerly  included  in  the 
term,  but  it  is  now  generally  confined  to  those 
made  of  silk.  Paris,  Tours,  Lyon,  and  Avig- 
non, were  originally  the  chief  seats  of  the 
ribbon  trade ;  the  two  last  cities  were  rivals 


until  the  year  1723,  when,  partly  owing  Us  th^ 
regulations'  which  the  jealous  Lyonnesa  bad 
prevailed  upon  the  governmeut  to  make  in 
their  favour,  aud  partjy  to  ^  plague  of  t-wq 
years'  continuance,  \h<i  trade  of  Avignon  was 
ruined)  and  in  great  measure  U-ansferred  l,o 
Lyon.     At  Pai-is  the  master  ribbon-weaver§ 
were  incorporated  into  a  company,  under  the 
designation  of  tissutiers  rubanieps  of  the  town 
and  suburbs  of  Paris.    Figured  ribbons  were 
made  chieliy  at  Pari?,    The  ribbons  caUeii 
double  lisse  (double  wai-p),  which  were  con- 
sidered the  richest  and  best,  were  made  at 
Tour?.    Before  the  revocation  of  tlie  Edict  of 
Nantes,  the  ribbon-looms  of  Tom'?  amounted 
to  3000;  but  this  measui-e,  which  banished 
the  Protestants,  banished  with  them  their 
trade,  and  both  Tours  and  Lyon  suffefed 
severely  from  its  effects ;  but  the  trade  of 
Lyon  afterwards  revived.  In  183 1  the  number 
of  ribbon  manufactm'ers  at  St.  Etienne  and 
St.  Chamond  was  200.   The  number  of  ribbon 
looms  in  these  towns  and  the  surrounding 
district,  which  in  1812  was  9000,  had  increased 
to  29,000.    Their  daily  produce  was  350,000 
ells.    There  are  three  kinds  of  looms  in  use 
in  that  district;  1st,  the  old  ununproved 
single-liand  loom^called  basselisse,  employed 
for  plam  satms  and  sarsenets.   2ud,  the  single 
hand  loom  called  Jiautelisse,  generally  applied 
to  produce  large  pattei-ns.    3rd,  the  a-la-bar, 
or  bar  loom,  employed  in  sarsenets,  velvets, 
sarsenet  galoons,  stout  and  Ught  satin,  and 
striped  gauzes.    There  ore  now  few  ribbons 
made  at  Lyon,  many  of  the  ribbon-looms 
being  now  employed  inweaving  shawls.  The 
best  ribbons  made  in  France  are  chiefly  for 
the  Enghsh  market ;  the  home  consumption 
being  of  the  less  costly  kind. 

The  making  of  ribbons  and  small  articles 
in  silk  long  preceded  in  England  tliat  of  broad 
silk.  The  trade  was  principally  in  the  hands 
of  women ;  and,  like  a  sickly  plant  of  foreign 
growth,  it  appears  to  have  constantly  demanded 
props  and  suppoj-fc,  which  have  however  been 
removed  by  recent  reforms  of  the  tarifl'. 
Coventry  has  become  the  principal  seat  of  the 
ribbon  manufacture  in  this  country. 

The  wearing  is  done  on  several  systems. 
We  shall  describe  these  somewhat  in  detail, 
as  the  ribbon  trade  illustrates  the  chief  points 
in  the  silk  manufacture  generally.  The 
Undertaking  System  applies  now  only  to  the 
single-hnnd  trade  in  the  country  districts, — 
Bedworth,  Nuneaton,  Hartshill,  &c. :  it  is  the 
same  that  the  French  have  employed  since 
the  days  of  Colbert.  According  to  this  plan, 
the  undertalier,  or  master-weaver,  receives  the 
silk  dyed  in  the  hank  fi-om  the  manufacturer, 
and  returns  it  in  finished  ribbons  to  his  order; 
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all  the  intermediate  operations  being  included 
in  the  price  of  iveaving — t\yo-thii'd3  of  which 
are  paid  to  the  journey -hand  for  his  labour. 
Three-foui'ths  of  the  single-hand  weavers  ai'e 
women,  and  uoat'ly  one  half  pf  the  reniaindej: 
are  youths  under  20.  Boys  and  girlg  ave  con-. 
sidered  competent  weavers  at  16  or  17,  On 
the  Journey-Wor/s  System,  by  which  the  great 
proportion  of  the  engine-looms  in  Coventry 
and  its  neighbourhood  are  worked,  the  manu- 
factui'er  gives  thQ  silk,  already  wound  and 
wai-ped,  to  the  'first-hand  journeyman,'  who 
is  also  th^  owner  of  the  looms,  The  shoot 
silk  is  given  in  hanlc,  for  the  winding  of  which 
the  manufacturer  allows  Id.  per  oz.,  besides 
the  price  for  weaving,  in  whiqb  is  included 
-  the  fiUing,'  or  the  winding  of  the  shoot  on  the 
small  revolving  pins  mthin  the  shuttles.  About 
onfi-foui"tli  of  the  hands  employed  on  this  sys- 
teni  are  women.  On  the  Hand- Factory  System 
the  manufaoturer  is  the  owner  of  the  looms. 
The  '  joumey-hands  work  them  in  the  '  loom- 
shop'  of  the  proprietor,  who  gets  the  winding 
and  wai-ping  done  at  his  own  charge,  leaving 
only  the  filling  to  the  weaver,  which  is  included 
in  the  price  of  his  work,  and  is  often  done  by 
very  yoimg  children,  A  modern  innovation, 
encoui'aged  by  thfi  last  system,  is  the  employ- 
ment of  two  hands  to  a  loom,  the  one  being 
occupied  uninteiruptedly  in  '  shooting-do^vn,' 
or  passing  the  shuttle  apd  making  the  ribbon ; 
the  other  in  '  picking  up,'  or  fastening  broken 
tlireads,  picking  out  knots,  &g.  On  the  Stemi- 
Fadory  System  the  manufacturer  gets  every 
prepai-atory  process  done ;  and  by  the  steam- 
power  ona  half  of  the  weaving  process  itself 
—the  shooting  down;  all  that  js  left  to  the 
weaver  being  the  picking  up  and  super- 
intendence, 

The  Dutch  Engine-Loom,  for  weaving 
ribbons,  was  introduced  about  eighty  years 
ago.  In  this  loom,  instead  of  one  piece  of 
ribbon  only,  several  are  woven  at  once,  four  of 
the  broadest  width,  or  as  many  as  twepty-four 
of  the  nan'owest,  Each  warp  has  a  separate 
shuttle.  The  batten  extends  across  the  whole 
width  of  the  loom ;  the  shuttles  slide  within 
gi'ooves  made  in  the  batten;  the  driver  is 
worked  horizontally  baclcwards  apd  forwards 
by  a  handle.  At  eajch  ccwtion  the  shuttles  are 
propelled  by  the  cross  bars  of  the  driver  acfoss 
their  proper  warps  in  the  corresponding  direc- 
tion, The  loom  is  worlied  by  tlie  hands,  and 
witli  treatlles  for  the  feet,  Uke  the  sing}e-hand. 
The  a-la-bar  or  Bar-Lpom,  wa^  invented  and 
introduced  into  St,  litienpe  by  two  gwiss 
brotliors  about  seventy  years  ago.  It  is  a 
hand  power-loopi  worked  by  means  of  a  Jong 
transverse  handle  or  bar,  which  extends  along 
the  ttgjxt,  gS  th§  lopflJi  ftnd  js  connectgcl  wijh 


wheels  on  each  side,  which  commnnioftte,  the 
motion.  TjiQ  shuttles  are  driven  by  jneaps  of 
a  rack  and  pinion  across  tlie  warps.  Figurp^ 
on  ribbons,  as  in  other  fabrics,  are  chiefly 
forpied  by  omitting  the  regular  crossing  of 
the  wai'p  and  shoot  jn  such  a  manner  that  g 
differenoe  of  texture  sliall  occur  ip  tjie  welj 
so  as  to  mark  out  any  pattern,  This  is 
effected  in  the  single-hand  loom  by  a  wuUi- 
pUcation  of  treadles  connected  with  the  hsses 
by  whicli  the  different  portions  of  wai-p  are 
alternately  raised.  Forty  treadles  hflye  bpep 
sometimes  required  to  forpi  an  intrica,te 
pattern.  Spi^ll  figures  produced  ip  thjs 
planner  ai'e  called  Leys,  To  execute  more 
compUcated  patterns,  an  intricate  aiTang§ment 
of  the  loora  is  pecessary. 

Ribbons  are  made  according  to  a  fepd 
standard  of  widths  designated  by  different 
nupibers  of  ppnce,  ■wliich  once  no  doubit 
denoted  the  price  of  the  article,  but  at  present 
have  reference  only  to  its  breadth.  The 
French  distinguish  their  widths  by  simple 
numbers,  All  dressed  ribbons,  as  satins, 
gauzes,  (fee,,  are  made  in  the  loom  one-twelfji 
of  an  inch  wider  than  sarsepets,  in  order  to 
allow  for  the  diminution  of  breadtlr  which 
results  from  th^  lengthwise  stretching  which 
they  receive  in  the  operation  of  dressing. 
Fine  gauzes  require  an  aUowapce  of  twp- 
twelftlrs,  French  fancy  ribbons  are  generally 
made  and  sold  in  gariiitiires,  that  is,  a  broad 
and  naiTOw  piece  taken  together  of  the  same 
pattern,  Scirsenct  and  Lntestring  ribbons  are 
made  by  the  simple  and  regular  alternation  of 
the  warp  and  shoot,  as  in  plain  cloth,  called 
technically  (7)-o»«/^,  By  Grogmni  (French  gros- 
grains)  is  meant  a  variation  in  the  texture 
caused  by  the  wai-p  threads  passing  over  two 
of  the  shoots  at  once,  taking  up  one  only : 
this  often  finishes  the  edge  of  a  ribbon. 

The  figures  are  frequently  produced  iav  p 
different  colour  from  the  ground  by  the 
mixture  of  colours  ip  the  warp ;  the  coloujs 
beipg  warped  separately.  In  the  intervals  ot 
the  figures  the  coloured  threads  are  carried 
along  the  under  side  of  the  ribbon ;  and  it  is 
said  to  have  a  doubje  or  treble  figure^  accord- 
ing to  the  nupiber  of  colours  passing  through 
each  dent.  A  change  of  colour  in  the  shoot 
is  effected  by  the  use  of  different  shuttles,  In 
brocades  the  figure  is  made  by  small  adchtional 
shuttles,  thrown  in  partially  sicross  the  ribbon 
as  the  pattern  may  require ;  the  connecting 
threads  of  shoot  being  cjippcd  off.  By  JDamask 
is  meant  the  laying  of  the  warp  over  the  shoot 
to  form  the  figure  ip  tlio  manner  of  satin. 
Some  fajicy  ribbons  are  of  plain  textpa-e,  but 
varied  m  coloui-ing ;  they  are  shot  or  woven 
ip  ."jhaijfts,  stripes,  bars,  or  cheques,  called  in 
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the  trade  Plaids ;  these  last,  which  require 
the  shuttle  to  be  changed  very  frequently,  are 
still  made  in  the  single-hand  loom.    In  Shot 
Bibbons  the  warp  and  the  shoot  are  of  diffe- 
rent colours.    Clouding  is  a  peculiar  manage- 
ment in  the  dyeing  by  which  a  change  of  hue 
is  produced  in  the  same  thread  of  sillc.  In 
Chine  ribbons  the  figures  are  printed  or 
painted  on  the  warp  after  it  is  prepared  for 
the  loom,  and  afterwards  woven  in  by  the 
shuttle.    Ribbons  are  ivatcred  by  passuag  two 
pieces  together  between  two  cylinders,  one  of 
which  has  a  heater  within  it.    Galloons  and 
Doubles  are  strong  thick  ribbons,  principally 
black,  used  for  bindings,   shoe-strings  &c. 
The  narrow  widths  are  called  Galloons ;  the 
broader.  Doubles.    Ferrets  are  coarse  narrow 
ribbons  shot  with  cotton,  used  for  similar 
purposes.    In  gold  and  silver  ribbons  a  silk 
thread  of  sunUar  colour  is  wound  round  by  a 
flattened  wire  of  the  metal,  and  afterwards 
woven.   Lyon  was  particularly  celebrated  for 
its  fabrics  of  this  kind. 

The  nimiber  of  persons  employed  in  ribbon- 
making  in  Coventry,  including  winders  and 
warpers,  was  estimated,  in  1838,  at  6000  or 
7000 ;  and  in  the  rural  parishes,  at  10,000  or 
11,000.  It  has  since  varied  considerably, 
according  to  the  fluctuations  of  the  ribbon- 
trade.  .  .  . 

The  ribbons  imported  into  Great  Britam  in 
1850  amounted  to  the  following  quantities  :— 
Silk  or  Satm  Eibbons      .    .282,799  lbs. 
Gauze  or  Crape  Eibbons  .    .  44,531  lbs. 

Velvet  Eibbons  16,675  lbs. 

Most  of  these  are  imported  from  France.  Very 
few  English  ribbons  are  exported. 

EICE.  The  important  rice  plant  is  a 
native  of  India,  whence  it  has  been  introduced 
into  various  parts  of  the  world.  It  is  exten- 
sively cultivated  in  India,  in  the  south  ot 
Europe,  and  in  the  southern  United  States  ; 
and  less  largely  in  many  other  countries.  It 
reqmres  so  much  heat  combined  with  moisture 
that  it  cannot  be  profitably  cultivated  m 
northern  chmates.  The  cultivation  in  India 
and  China  depends  either  upon  the  rainy 
seasons,  or  upon  irrigation ;  the  tanks  for  im 
gation  are  in  some  cases  quite  enormous,  being 
bounded  by  embankments  many  miles  in 
length.  The  best  rice-fields  are  never 
maniured,  and  yet  they  yield  30  to  100  fold. 
They  are  usually  exensive  open  plams  through 
which  large  rivers  pass.  They  more  frequently 
depend  on  rain  for  irrigation  than  on  tanks. 
There  are  many  kinds  of  rice,  which  requu-e 
different  modes  of  cultivation.  One  of  the 
principal  kinds  is  sown  in  June  or  July,  and 
transplanted  in  about  forty  days,  when  the 
plants  are  from  9  to  18  inches  high.  The  fleldB 


are  then  kept  constantly  wet.  When  the 
grain  is  ripe  the  water  is  drained  ofl",  and  the 
crop  is  cut  down  with  the  sickle  ;  it  is  either 
stacked  or  trodden  out  by  cattle.  The  grain 
is  preserved  in  pits  dug  in  high  ground  and 
hned  with  the  rice  straw.  There  are  usually 
two  crops  in  a  year ;  but  as  the  produce  is 
very  uncertain,  the  growers  look  chiefly  to 
the  first. 

Of  the  kinds  of  rice  imported  into  England, 
the  Carolina  is  the  best;  the  grams  are 
shorter,  broader,  and  boil  softer  than  the 
Patna  rice,  which  is  the  best  Indian  kind 
brought  to  this  country. 

Eice  is  no  doubt  the  grain  which  yields  food 
for  the  largest  portion  of  the  human  race,  but 
even  in  Hindustan  great  numbers  do  not  eat 
rice.  In  fact  in  all  the  north-western  provinces 
wheat  is  the  principal  crop,  and  the  natives  eat 
wheaten  cakes.  It  abounds  however  in  nourish- 
ment, being  composed  almost  entirely  of  fecula, 
that  is,  96  per  cent.,  and  therefore  cannot  be 
baked  into  bread ;  but  it  is  more  easily  cooked. 
It  is  hght  and  wholesome,  and  easily  digested, 
and  might  form  a  much  larger  portion  of  the 
diet  in  Europe  than  it  does.  Europeans  ui 
India  eat  it  at  breakfast  as  well  as  at  other 
meals,  and  with  fish  as  frequently  as  with 
their  curries. 

About  976,198  cwts.  of  rice  were  imported 
m  1849,  and  785,692  cwts.  in  1850. 

EICE-MILL.    When  rice  has  been  culti- 
vated and  gathered,  some  sort  of  mechanism 
is  requisite  for  the  removal  of  the  husk.  The 
Chinese  and  Hindoos  beat  the  gram  in  a  kind 
of  rude  mortar  of  stone  or  earthenware,  mth 
a  conical  stone  attached  to  a  lever  worked  by 
the  hand  or  foot.    Sometimes  several  such 
levers  are  moved  by  arms  projecting  from  the 
axis  of  a  water-wheel.   This  process  bemg 
unceri^ain  and  tedious,  the  preference  has  been 
given  of  late  to  a  mill  in  which  the  stones  are 
placed  at  such  a  distance  asunder  as  to  detach 
the  shell  wthout  crushing  the  gram;  the 
stones  bemg  inclosed  in  a  case  which  prevents 
the  dispersion  of  the  rice  by  the  rapid  rotation 
of  tiie  machine.    The  rice  is  thrown  out  of 
the  case  by  an  openmg  in  its  side,  and  con- 
ducted over  a  sieve  that  separates  the  dust; 
after  which  it  is  made  to  faU  in  a  gentie  sti-eam 
exposed  to  a  ciurent  of  air  produced  by  revol- 
ving fanners,  and  is  thereby  separated  from 
the  husk.   After  the  removal  of  the  husk,  the 
grain  is  exposed  to  the  action  of  a  wlutenmg 
machine,  which  removes  the  inner  entic  e, 
or  red  skin,  remaining  on  the  surface  of  the 


One  of  the  English  methods  consists  in 
breaking  the  husk  by  miU  stones,  mid  reraoAing 
the  red  cuticle  by  beating  or  titm-atrng  in 
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mortars ;  the  latter  operation  being  aided  by 
mixing  a  quantity  of  the  husks,  well  dried, 
fl-ith  the  grain,  which  obviates  an  inconvenience 
occasioned  by  the  glutinous  character  of  the 
ifid  coating.  The  refuse  matter  and  the 
broken  grains  are  then  separated  by  a  peculiar 
kind  of  screen,  and  the  rice  is  finally  cleansed 
and  polished  by  rotating  in  a  macliine.  In 
another  method,  the  first  operation  is  per- 
formed between  one  millstone  and  a  piece  of 
wood  of  precisely  similar  shape,  and  tlie  sub- 
sec^uent  removal  of  the  dai-k  pellicle  is  efi'ected 
by  rubbing  between  flat  wooden  surfaces 
covered  with  sheepskin.  In  a  third  method, 
the  rice  is  allowed  to  enter  the  upper  end 
of  an  inclined  cylinder  by  a  hopper,  and  the 
mutual  attrition  of  the  grains,  as  they  pass 
between  bai-s  which  are  revolving  in  the  oppo- 
site direction,  causes  the  sepai'ation  of  the 
husks,  which  are  removed  by  a  current  of  air 
as  the  grain  falls  into  a  bin  under  the  lower 
exti-emity  of  the  cylinder. 

EICK  VENTILATOE.    The  formation  of 
I  rick  of  harvested  produce  is  comparatively  an 
easy  matter;  but  the  preservation  of  the  rick 
from  injuries  by  heatiag,  rotting,  and  spon- 
taneous combustion,  is  an  important  and 
>  difficult  gtibject  for  the  farmer's  attention. 
The  destruction  of  ricks  by  natural  heating  is, 
1  we  believe,  not  covered  by  fire-insurance ;  so 
t  that  the  fanner  is  left  to  his  own  resources. 
:  In  the  case  of  barley  ricks,  the  grain  is  fre- 
<  quently  discoloured  and  deteriorated  in  value, 
1  by  the  too  great  heat  of  the  interior  of  the 
1  rick.    In  the  case  of  hay  ricks,  a  large  portion 
1  is  frequently  cut  away  and  destroyed  or  injured, 
I  to  prevent  the  rest  from  taking  fire. 

It  has  been  lately  proposed  to  obviate  these 
t  evils  by  ventilating  the  rick  ;  and  an  instru- 
!  ment  has  been  invented  for  efiecting  it,  and 
r  patented.  The  instrument  makes  a  ventilating 
■  chiimey  or  flue  in  the  rick  in  any  part  where 
;  it  is  suspected  of  being  too  much  heated.  A 
1  hole  is  bored  from  the  top  to  the  middle  or 

•  the  bottom  of  the  rick,  forming  a  clear  cir- 
'  cular  aperture,  which  tends  to  carry  rapidly 

off  the  heat  from  the  surrounding  hay  or  com. 
The  instrument  has  a  long  shaft,  Avith  a  cross 

•  end  for  working ;  and  at  the  lower  end  of  the 
shaft  is  an  apparatus  somewhat  like  a  patent 

0  corkscrew,  or  one  of  the  many  sorts  of  boring 
t  tools,  by  which  a  hole  is  bored  and  the  loose 
r  material  cleared  away. 

RIFLE,  or  RIELED,  is  a  term  applied 
t  to  muskets  or  pieces  of  ordnance  when  tlieir 
t:  bores  are  furrowed  with  spiral  grooves ;  the 
g  grooves  or  channels  being  formed  by  a  machine 
» which  scrapes  away  the  substance  of  the 
b  barrel  mteriorly  in  parallel  and  serpentine 
4  directions. 


The  object  to  be  attained  by  this  grooving 
may  be  thus  explained.  A  bullet  made  of 
lead  cast  in  a  spherical  form,  according  to  the 
practice  till  lately  followed,  having  unavoidably 
some  irregularities  on  its  surface,  and  fre- 
quently, from  unequal  expansion,  a  cavity  in 
the  interior ;  it  foUows  that,  when  such  bullet 
is  discharged  from  a  common  musket,  it  devi- 
ates continually  from  the  direction  which  it 
should  take  by  gravity  and  the  impulse  of  the 
fired  gunpowder.  The  intention  therefore  in 
forming  spiral  grooves  within  the  barrel  of  a 
musket  or  piece  of  ordnance,  is,  to  produce  a 
rotatoiy  motion  of  the  shot  about  an  axis  which 
shall  coincide  -with  the  line  of  its  path,  in 
order  that  the  unequal  pressm-e  of  the  atmos- 
phere in  its  front,  on  account  of  any  irregula- 
rity in  its  form  or  density,  may  correct  itself 
at  ^  every  half-revolution  of  the  shot  on  such 
axis.  The  number  of  spiral  channels  in  a 
rifle-musket  is,  in  general,  two;  and  one 
revolution  of  the  spiral,  in  the  whole  length 
of  the  barrel  (=30  inches)  is  considered 
sufficient. 

The  most  general  practice  of  late  has  been 
to  press  the  bullets  (by  means  of  the  ramrod) 
into  the  barrel  upon  a  piece  of  greased  cloth 
or  leather  (called  the  ^/asie?-;.  But,  at  present, 
rifle-buUets  are  made  with  a  projecting  zone 
which  surroimds  them  on  the  circumference 
of  what  may  be  called  a  great  circle.  The 
pieces  are  loaded  at  the  muzzle,  and  the  parts 
of  the  zone  which  are  diametrically  opposite 
to  one  another  are  those  which  pass  along 
the  two  grooves  in  the  barrel. 

Bullets  for  common  muskets,  as  well  as  for 
rifle-barrels,  are  not  now  cast  in  their  actual 
forms,  but  are  made  from  lead  which  has 
been  previously  cast  m  cylindrical  rods.  The 
bullets  are  then  formed  by  compressing  the 
rods  between  two  revolving  cylinders.  The 
pressure,  by  forcing  the  particles  together, 
fills  up  any  vacuities  which  may  form  them- 
selves in  the  rods  during  the  cooHng  process, 
and  probably  renders  the  density  of  the  ball 
nearly  uniform.  Bullets  and  balls  have  occa- 
sionally been  made  of  other  than  a  spherical 
form,  as  experimental  means  of  determining 
the  best  form  for  ensuring  a  direct  course. 

RIGA  is  a  very  important  commercial 
town,  one  of  the  principal  indeed  in  Russia. 
The  numerous  ships  in  the  river  Diina,  the 
bustle  in  the  streets,  and  the  well-stocked 
warehouses  and  shops,  are  indications  of  the 
extensive  trade  of  which  Riga  is  the  centre; 
It  IS  in  fact,  next  to  St.  Petersburg,  the 
greatest  emporium  of  foreign  commerce  in 
the  empu-e.  The  exports  consist  of  the  great 
staple  articles  of  Russian  produce,  corn, 
timber,  flax,  hemp,  linseed,  tallow,  Ruasian 
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leather,  end  8oil-olotti.    The  total  value  of 
the  exporta  in  1849  ^fas  2,730,000Z.  against 
2  120,000i.  in  1848.   In  these  were  included 
44  700  tons  of  flax;  16,250  tons  of  hemp; 
81,703  baii-ela  of  sowing,  and  255,000  quarters 
of  crushing,  Unseed ;  11,500  quarters  of  hemp- 
seed  •  274,200  quartei-s  of  corn,  chiefly  barley, 
:rts,'and  ;ye  ;  35  tons  of  quills  ;  410  c.^goes 
of  timber  and  staves ;   and  1700  tons  ot 
hempen  and  flaxen  tow.    The  sale  o  linseed 
or  flax-seed  for  sowing  m  other  countues 
forms  a  remarkably  large  item  m  Riga  com- 
me?L.  Between  1841  and  1850  the  quantity 
To  sold  vax-ied  from  55,000  to  l^^'O^O  barreLs^ 
The  largest  sale  is  to  England  whiiJh  took 
50,000  barrels  in  1850.    In  the  ^e^jou^  y^^^J 
1849,  1729  vessels  arrived,  and  1677  lett  tne 

harbour.  •  t-  „ 

The  value  of  the  imports,  consisting  ot 
colonial  produce,  woollens,  caUcos,  silks  wme, 
&c  ,  is  not  above  one-third  of  the  value  of 
fhe'  exports.  About  two-thu-ds  o  the  ships 
that  enter  the  port  arrive  ^"^  ^^^f. 
has  now  considerable  manufactories  _  ot 
woollens,  cotton  goods,  toba<Jco,  starch,  looking- 
glasses,  and  iron  wares;  it  has  also  sugar- 
refining  houses.  .  . 

EIGGING.   ThiB  is  the  name  given  to  the 
whole  of  the  ropes  and  cordage  of  a  ship,  it 
I  divided  into  two  kmds-the  standing  and  the 
running  rigging.    The  standing  riggmg  com^ 
prises  aU  the  shrouds,  stays,  back-stays,  and 
other  ropes  which  are  employed  to  maintain 
the  masJs  andbowspritin  their  proper  position 
and  which  remain  pretty  nearly  m  a  constant 
Serwhether  the  ship  is  in  fall  sail  or  all  the 
sSs  are  furled.    The  running  riggmg  com- 
prises the  various  ropes  called  braces,  sheets 
faZ  halyards,  hunllincs,  &c.,  which  are  at- 
tached to  different  parts  of  the  masts  yards, 
sa  ls  and  shrouds    and  are  emp  oyed  prin- 
cSly  ?n  furUng  and  unfurling  the  saxls  for 
rpurposes  of  navigation.    The  ropes  are 
called  cabUs,  ropes,  or  lines,  ^'^'f^^'^^l^ 
diameter  ;  but  every  rope  m  a  ship  has  besides 
this  its  own  distinctive  name, 
"occupation  of  a  i^;,,«r  is -tevmed^^^^ 
between  those  of  a  rope-ma^^er  r^jj^^ 
builder  and  distinct  from  both;  betakes  the 
rope  a.  prepared  by  the  former,  and 
SaptsUiemto  the  various  requ.rements  of  a 
shS.    A  rirjging-house  (such  as  may  be  seen 
in  mo«t  lav^e  ship  yards)  is  a  pla^e  provided 
with  tackle  for  stretching  the  ro^^s,  and  wi  ii 
U,e  necessary  instruments  for  attaching  the 
blocks,  rings,  &c.    The  cordage  ^^^^ 
a  lar'-e  F-ast  Indiaman  weighs  seveial  tons, 
and  some  of  the  ropes  are  fo.u-  inches  m 
diameter:  the  bending  and  fixing  of  such 
,^1  therefora.  require  the  aal  ot  poworfnl 


implements.   Much  of  the  cordage  undergoes 
a  process  called  serving,  which  consists  m 
binding  a  small  rope  very  tightly  round  a 
larger  one,  to  preserve  it  both  Irom  rotting 
and  from  any  friction  to  which  it  may  be 
exposed.   The  substance  thus  bound  round 
the  rope  is  not  necessarily  a  madcj-rope,  but 
is  sometimes  made  of  old  canvas,  mat,  plat, 
hide,  or  spun-yarn,  according  to  chcumstances : 
all  these  substances,  when  thus  employed, 
receive  the  name  of  service,  and  the  larger 
rope  is  said  to  be  sened  with  them. 

The  rigghig  of  the  ship  is  apphed  m  its 
proper  places  at  the  time  when  each  rope  is 
wanted  to  serve  its  destmed  purpose.  Each 
mast,  each  yard,  the  bowsprit,  and  various 
other  parts  of  the  ship,  requires  its  o^vn  patli- 
cular  ropes ;  and  the  parts-the  wood  and  the 
hemp-are  built  up  into  form  simultaneously. 

Other  matters  beaiing  on  this  subject  are 
noticed   under  Rope   Making   and  Sair 

RIGIDITY  OE  ROPES,  men  a  stiff 
rope  is  bent  over  the  upper  part  of  a  wheel  or 
pulley,  in  a  vertical  plane  for  example,  the 
weights  or  powers  appUed  at  its  extremjies 
are  not  always  sufficient  to  draw  the  descendmg 

portions  into  the  positions  of  t^o  vertical  hues  ; 
and  the  experiments  of  Coulomb  have  shown, 
that,  with  ropes  consisting  of  30  threads  and 
2i  inches  in  chcumference,  the  weights  requi- 
site to  overcome  the  rigidity,  when  the  ropes 
passed  over  a  pulley  4  inches  diameter,  and 
were  strained  by  weight*  equal  to  25  lbs., 
125  lbs.,  and  425  lbs.,  were  5  lbs.,  8i  lbs.,  and 
23  lbs.  respectively.    White  ropes  when  wet 
are  more  stiff  than  those  which  ai-e  dry,  and 
the  rigidity  of  ropes  is  greatly  increased  by 
tarring  them.    In  general  the  weights  neces- 
sary to  overcome  the  resistance  ot  taaed 
ropes  is  proportional  to  the  number  of  Uie 
threads  of  which  they  ai-e  composed.  This 
St^has  to  be  allowed  for  iu  the  use  of 
thick  ropes  in  engineering  works. 

RIVETS  The  rivets  which  fasten  together 
plates  of  ii-on  and  other  parts  of  mechanism 
are  usually  short  thick  pieces  ot  iron  oi  cop- 
per, forged  or  drawn  into  ^be  shape  of  a  o^ 
and  then  cut  off  to  the  proper  lengths.  These 
Ir.  used  either  cold  or  red  hot,  acc'.)rding  to 
circumstances;  and  when  placd  ui  a  hole, 
the  two  ends  of  each  rh^t  ai-e  exposed  to  .^^U 
powerful  blows  (or  blows  on  one  end 
^rJsture  on  the  other)  as  to  orm  a  burr  oi 
head  which  clasps  the  plate  tightly.  T  c  two 
miUions  of  rivets  in  the  Rritanma  Badge 
^resZ  periiaps  the  most  renm-kable  example 
of  rivett  ng  yet  known.   [Men-u  Biu»ges.] 

So  ADS    Tlie  Romans  were  distmgmslied 
by  the  vast  extent  and  soUd  construeUon  of 
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tlieir  roads,  of  which  several  thousand  miles 
were  made  in  Italy  alone  ;  while  every  country 
which  was  brought  under  their  sway  was  more 
or  less  intersected  hy  these  excellent  highways. 
The  sohdity  of  their  constafuction  was  fully 
equal  to  the  boldness  of  their  design,  a  fact 
proved  by  the  existence  of  many  that  have 
borne  the  traffic  of  nearly  two  thousand  years 
without  material  injury.  The  Romans  always 
gave  a  firm  foundation  to  their  roads,  by  ram- 
ming down  a  layer  of  small  stones  and  broken 
brick ;  on  this  layer  a  pavement  of  large  stones 
was  laid,  either  squai-ed  to  fit  closely  around 
one  another,  or  cemented  into  a  hard  and  firm 
causeway. 

In  this  country  very  little  was  done  towards 
a  sound  and  scientific  construction  of  roads 
imtil  the  beginning  of  the  present  century. 
The  Highland  roads  have  been  made  under  a 
commission  issued  in  1803,  and  have  been  of 
incalculable  benefit  in  opening  districts  which 
were  before  placed  almost  beyond  the  reacli  of 
commercial  enterprise.  The  commissioners 
liave  constructed  about  1000  miles  of  excellent 
road,  and  much  more  than  that  number  of 
bridges.  The  Holyhead  road  improvements 
were  commenced  in  1815,  under  Mr.  Telford; 
these  comprise  the  estabhshment  between 
London  and  Holyhead  of  the  best  coach-road 
in  England,  in  which  principles  of  sound  con- 
btruction  have  been  more  attended  to  than  in 
any  other  examples.  The  greatest  angle  or 
[iscent  allowed  in  this  road  is  1  in  35  :  a  slope 
which  may  be  ascended  at  a  good  rate  of  speed, 
and  descended  at  twelve  miles  an  hour-  without 
risk. 

The  Macadamised  roads,  named  from  the  in- 
ventor, exhibit  a  particular  mode  of  applying 
small  stones  to  the  surface.  Under  the  old 
inetliod,  stones  of  irregular  sizes  and  shapes 
.vere  thrown  down  upon  the  soft  earth  of  a 
road,  and  became  mixed  up  with  it  in  such  a 
way  as  to  form  a  very  irregular  road.  Mr. 
M'Adam  conceived  that  if  small  stones  of 
nearly  uniform  size  were  iised,  they  would 
tend  to  lock  together  into  a  hard  and  compact 
mass,  foming  a  sort  of  crust  nearly  impervious 
to  water.  He  objected  to  any  kind  of  challc  or 
earth  being  mixed  with  the  stone ;  but  the 
quantity  of  stone  must  depend  on  the  quaUty 
of  the  ground  beneath ;  in  many  cases  a  layer 
three  feet  thick  has  been  required.  Mr.  Tel- 
ford employed  the  still  more  durable  system  of 
placing  a  layer  of  hand-laid  larger  stones 
beneath  the  smaller,  so  as  to  foi-m,  in  fact,  a 
sort  of  two-fold  paving. 

It  has  been  found  by  experiment,  that  a 
layer  of  hard  broken  stone  on  a  substratum  of 
stone  affords  easier  draught  for  horses  than 
where  the  substratum  is  of  earth ;  and  that  a 


gravel  sm-face  is  more  trying  to  horses  than  a 
broken  sf.onc  surface.  As  a  general  rule,  the 
hardest  stone — such  as  basalt,  granite,  quartz, 
sienite,  or  poi-phyry — is  found  to  be  the  best 
for  road-metal,  or  the  broken  stones  for  the 
surface  ;  but  this  is  not  invariably  the  case,  as 
some  hai'd  stones  are  found  to  wear-  more 
rapidly  than  softer  but  tougher  stone.  Lime- 
stone, slaty  stone,  and  sandstone,  are  all  un- 
fitted for  roads.  On  some  poi-ts  of  the  Holy- 
head road  small  cubes  of  iron,  about  an  inch 
squai'e,  are  placed  at  intervals  of  fom'  inches 
among  the  stones,  and  well  packed  round  with 
small  chips  of  stone;  they  have  been  found  to 
produce  a  remai'kably  durable  road. 

Stone  tramways  have  occasionally  been  ap- 
plied to  common  roads  with  great  advantage. 
They  consist  of  wheel-tracks  formed  of  large 
blocks  of  stone,  usually  granite,  over  which 
the  wheels  roU  smoothly,  while  there  is  an 
intermediate  broken  stone  road  for  the  horses. 
Iron  ti'amways  are  sometimes  itsedfor  a  simi- 
lar purpose.  The  saving  of  horse -labour  by 
these  tramways  is  remai-kable.  Sir  John  Mac- 
neiU  stated  in  1889  : — "  If  a  tramway  were  con- 
structed of  iron  plates  the  whole  way  from 
Leeds  to  Birmingham,  a  coach  carrying  six- 
teen passengers  might  be  di-awn  at  the  rate  of 
ten  miles  an  hour  with  only  two  horses ;  and 
one  horse  would  be  able  to  draw  a  post-chaise 
more  easily  than  two  now  can." 

The  pavements  of  towns  require  a  diflierent 
mode  of  construction  from  the  roads  of  open 
districts.  They  must  aff'ord  the  means  of 
sweeping  or  cleaning,  and  there  must  be  pave- 
ments besides  those  which  are  traversed  by 
vehicles.  Of  the  granite  paving,  the  wood 
paving,  the  asphaltic  paving,  the  inhabitants  of 
London  have  had  abundant  means  of  forming 
a  judgment  within  the  last  few  years,  for  they 
have  been  renewed  and  repaired  to  a  weari- 
some degree. 

It  is  supposed  by  many  persons,  that  if  stone 
or  iron  tramways  were  laid  down,  locomotives 
on  common  roads  would  have  had  much  more 
success  than  has  hitherto  attended  them. 
Such  locomotives  have  been  constructed  in 
considerable  variety  within  the  last  thu'ty 
years ;  but  although  mechanically  correct  in 
principle  they  have  not  come  into  use— owing 
partly  to  the  imperfect  state  of  the  roads.  The 
public  journals  have  recently  noticed  a  new 
road-locomotive  at  St.  Etienue,  in  France, 
which  excited  much  attention  on  its  first  ap- 
pearance. It  was  invented  by  M.  Verpilleux. 
On  its  first  journey  it  went  through  all  the 
streets  of  the  town  with  the  greatest  facility, 
under  the  most  perfect  control  of  the  man 
sitting  in  front,  turning  it  to  the  right  or  left, 
or  sending  it  backward  or  forwwd,  M  ho 


1443 


BOASTING. 


ROLLERS. 


1444 


pleased.   Two  cabriolets,  filled  with  some  of 
the  friends  of  the  inventor,  were  attached  to 
the  carriage,  as  was  afterwards  a  heavy  cart  of 
coals.    The  carriage  weighs  two  tons,  and 
is  of  four  horse  power.   It  runs  on  three 
wheels,  and  its  speed  is  10  Enghsh  miles  a,n 
hour.    Its  consumption  of  coke  per  hour  is 
from  20  to  25  kilogrammes.  It  had  left  the  same 
morning  Rive-de-Gier,  and  ai-rived  at  St.  Ed- 
enne  by  the  old  Sorbiers  road,  which  is  badly 
kept  and  full  of  ruts.    The  carnage,  however, 
did  not  suffer.    A  new  vehicle  on  the  same 
principle,  but  of  a  12-horse  power,  is  now  in 
course  of  construction :  it  will  be  able,  it  is 
said,  to  move  four  coal-waggons  with  a  weight 
of  12,Q00  kilogrammes.  It  is  intended  shortly 
to  employ  this  mode  of  locomotion  for  canying 
the  coals  of  Bessege  to  the  Rhone,  and  those 
of  Firminy  to  the  Lyon  Railway.    The  cost 
for  doing  this  will  not,  it  is  calculated,  be 
more  than  one-half  of  that  of  the  ordinary 
mode  of  conveyance. 

ROASTING.  There  is  a  little  chemistry  in 
the  art  of  cooking,  which,  while  it  has  engaged 
the  pliilosophic  mind  of  a  Liebig,  cannot  be 
beneath  the  notice  of  others.    The  famiUar 
modes  of  preparing  animal  food,  for  instance 
deserve  a  Httle  study.    In  the  process  of 
broiling  meat,  the  heat  is  applied  immediately 
and  suddenly  to  the  sm-face,  by  which  it  is 
hai-dened,  so  that  the  juices  of  the  meat  are 
greatly  retained,  evaporation  being  thereby 
prevented ;  while  in  roasting,  the  heat  is  ap- 
plied gradually,  the  watery  portion  is  evapo- 
rated, as  well  as  the  fat  melted  out  to  a  con- 
siderable extent,  till  the  progressive  browning 
and  hardening  of  the  surface  prevent  the 
further  escape  of  the  juices.    The  loss  of 
weight  in  roasting  meat  is  much  greater  than 
by  boiUng,  much  of  the  fat  being  melted  out 
and  water  evaporated,  but  the  nutritious  mat- 
ter ramams  condensed  in  the  cooked  solid ; 
whereas,  in  boiUng,  the  gelatine  is  partly 
abstracted.    Roasted  meat  is  therefore  more 
nutritive  than  boiled  meat,  and  also  more  di- 
gestible. 

ROCKET  is  a  cyhudrical  vessel  or  case,  oi 
pasteboard  or  iron,  attached  to  one  end  of  a 
light  rod  of  wood,  and  containing  a  compo- 
siUon  which,  being  fired,  the  vessel  and  rod 
are  projected  through  the  air  by  a  force  arismg 
from  the  combustion. 

Rockets  have  long  been  used  as  a  means  of 
making  signals  for  the  purpose  of  comrnuni- 
cation  when  tlio  parties  have  been  invisible 
from  distance  or  dai-kness ;  and  they  have 
occasionally  served  the  important  pui-posc  of 
determining  the  difference  of  longitude  between 
two  places.  Rockets  have  also  been  oon- 
structed  for  the  purpose  of  being  used  in 


warfare,  and  such  missiles  were  so  employed 
for  the  first  time  at  the  battle  of  Copenhagen, 
in  1807.    Signal  rockets  are  made  to  weigh 
lalf  a  pound,  one  pound,  or  two  pounds ;  and 
the  one  pound  rocket  is  about  16  inches  long. 
The  rod  is  generally  attached  near  the  base, 
on  one  side  of  the  rocket,  and  its  length  is 
about  8  feet.    The  composition  with  which 
the  cyhnder  is  filled  consists  generally  of  salt- 
petre, sulphur,  and  charcoal  or  gunpowder, 
and  the  composition  which  produces  what  ai-e 
called  the  stars,  consists  of  saltpetre,  sulphm-, 
antimony,  mealed  powder,  and  isinglass.  The 
latter  is  dissolved  in  one  quart  of  vinegar,  after 
which  one  pint  of  spirit  of  mne  is  added,  and 
then  the  mealed  composition  is  mixed  mth  the 
hquid  till  the  whole  becomes  like  a  stiff  paste. 
The  burning  composition  acting  at  the  head, 
and  at  the  opposite  end  of  the  rocket,  produces 
impulsive  forces  in  opposite  dureciions  ;  but 
sundiy  perforations  at  the  lower  extremity,  by 
allowing  the  fire  to  escape  there,  neai-ly  de- 
stroys the  pressure  against  the  lower  end,  and 
thus  the  pressure  at  the  head  is  ahnost  wholly 
effective  in  giving  a  forward  motion  to  the 
rocket.   The  rod  serves  to  guide  it  in  its  flight, 
the  resistance  of  the  air  pei-pendiculaiiy  to  its 
length  checkmg  any  vibrations  which  may  be 
caused  by  inequaUties  m  the  action  of  the 
bm-ning  composition. 

Rockets  whose  diameters  vary  from  1  to  z 
inches  have  been  foimd  to  ascend  vertically  to 
the  height  of  about  500  yards,  and  those  whose 
diameters  vary  from  2  to  3  inches  have  as- 
cended to  the  height  of  1200  yards.  The 
distances  at  which  rockets  can  be  seen  vai-y 
from  35  to  40  miles ;  and  the  times  of  ascent, 
from  7  to  10  seconds.  Rockets,  to  be  employed 
as  miUtary  projectiles,  were  invented  by  Sir 
WiUiam  Congreve,  and,  m  the  British  axtiUery 
service,  a  body  of  men,  called  the  Rocket 
Troop,  has  been  organised  expressly  for  then: 
management.    From  thek  form  they  pene- 
ti-ate  to  a  considerable  depth  when  fii-ed  agmnst 
timber  or  eai'th:  12-pounder  rockets,  aiter  a 
range  of  12G0  yards,  have  been  found  to  enter 
the  ground  obliquely  as  far  as  22  feet.  As 
used  in  pyrotechnic  exliibitions,  rockets  always 
have  pasteboard  cases. 

ROLLERS.  Cyhudrical  rollers  ai-e  used  lor 
veiy  many  pm-poses  in  the  arts,  especially 
where  two  are  employed  in  contact.  If  one 
roller  is  rotating  on  its  axis,  and  if  another  bo 
brought  close  to  it,  surface  to  surface,  with  the 
axes  poi-allel,  the  second  roller  will  be  made  o 
rotate  in  an  opposite  direction  from  the  fii-st ; 
this  property  is  often  made  use  of  m  trans- 
mitting and  reversing  motion.  In  cyhnder 
l-uUi:^,  at  the  cotton  print  works,  he  p.iss- 
ng  of  the  cloth  between  two  cyhnders,  one 


of  which  is  engraved  and  suppUed  with  colour, 
suffices  to  print  the  cloth.  In  hookbmding, 
or  rather  in  pressing  the  sheets  for  the  hook- 
binders,  a  roller-press  affords  an  immense 
power :  this  consists,  in  principle,  of  two  rollers 
rotating  nearly  in  contact,  and  pressing  be- 
tween them  the  quire  of  leaves.  In  all  kinds 
of  metal  working  the  pressure  of  two  rollers  is 
employed  to  flatten  a  mass  of  metal  into  slabs, 
sheets,  or  ribbons.  If  the  surface  of  one  or 
both  rollers  be  grooved  in  a  direction  trans- 
verse to  the  axis,  any  substance  passed  between 
the  rollers  will  assume  a  form  corresponding 
wth  those  grooves.  It  is  in  this  way  that 
raUway  bars  are  made ;  the  iron  is  first  passed 
between  rollers  grooved  so  as  to  produce  a 
square  bar,  and  then  through  other  rollers  so 
grooved  as  to  give  the  contour  of  a  railway 
bar.  All  such  modes  of  compression  have 
a  tendency  to  increase  the  length  of  bars 
according  as  the  width  and  thickness  are  di- 
minished. 

In  agricultural  matters  the  roUer  is  often 
used  singly,  and  generally  as  a  weight.  In 
the  common  garden  and  road  roller  a  heavy 
cylindrical  mass  is  employed  to  press  the  earth 
or  gravel  of  a  path  smooth  or  level;  it  is 
sometimes  made  of  stone ;  but  sometimes  a 
hollow  iron  cylinder,  weighted,  if  necessary, 
with  stones.  A  roller  is  sometimes  used  over 
com  fields,  whose  surface  is  covered  with  teeth. 
Such  is  Crosskill's  Patent  Serrated  KoUer  and 
Clod  Crusher.  This  roller  is  very  heavy,  and 
requires  three  horses  abreast  to  work  it  over  a 
newly  ploughed  field ;  the  surface  of  the  roller 
presents  angular  teeth  in  every  part,  and  these 
teeth  tend  to  break  up  the  clods  of  earth  which 
have  been  turned  up  by  the  plough.  It  also 
tends  to  give  solidity  to  loose  soil,  one  of  the 
advantages  ordinarily  produced  by  sheep- 
treading. 

ROOF.  In  order  to  cover  in  a  building  in 
which  the  space  to  be  spanned  is  greater  than 
can  be  covered  by  single  blocks  of  stone  ex- 
tending from  one  point  of  support  to  another, 
it  is  necessary  either  to  have  recourse  to  the 
principle  of  the  arch,  as  in  vaults  and  domes  of 
stone  or  brick,  or  to  form  a  framework  of  tim- 
ber to  support  the  covering.  [Abch  ;  Dome.] 
Roofs  formed  of  one  level  plane,  which  are  ex- 
tensively used  in  eastern  countries,  are  not 
adapted  for  our  climate ;  and  a  single  inclined 
plane  carries  up  the  roof  to  too  great  a  height. 

The  best  figure  for  a  simple  roof  is  that 
formed  of  two  inclined  planes,  rising  from  the 
two  opposite  walls  that  approach  nearest  to 
each  other,  and  meeting  over  the  centre  of  the 
edifice,  so  as  to  form  a  ridge  :  this  is  called  a 
common  or  gahlc-ended  roof.  Frequently  four 
inclined  planes  are  used,  disposed  as  a  hipped 
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roof,  which  takes  its  name  from  the  hips,  or 
inclined  ridges  formed  by  the  meeting  of  the 
sides  and  ends.  Sometimes  the  incUned  faces 
are  not  continued  upwards  till  they  meet,  but 
the  roof  is  completed  by  a  horizontal  plane. 
Such  a  roof  is  called  a  truncated,  terrace,  or  cut 
roof,  and  may  have  two,  three,  or  four  incUned 
faces.  A  similar  saving  of  height  is  frequently 
obtained  by  means  of  a  roof  in  which  each 
sloping  face  consists  of  two  planes  of  difierent 
degrees  of  incUnation.  This  form,  which  is 
denominated  a  curb  roof  (or,  from  its  inventor, 
a  Mansarde  roof),  is  very  common  in  London, 
because  it  affords  more  space  for  the  forma- 
tion of  bed-rooms  in  the  roof  than  the  simpler 
forms.  These  various  kinds  of  roof  require 
many  modifications  to  suit  irregulaiities  of 
shape,  or  combinations  of  rectangular  forms. 
Thus,  in  the  junction  of  different  roofs  or 
portions  of  roofing  at  right  angles  with  each 
other,  there  are  inclined  Unes  or  valleys,  which, 
at  the  junction  of  two  planes,  form  hollows 
the  reverse  of  hips.  When  two  faces  of  a  roof 
join,  so  as  to  form  an  angle  similar  to  a  valley, 
hut  in  an  horizontal  instead  of  an  inclined 
position,  the  term  gutter  is  apphed  instead  of 
valley.  A  further  distinction  is  that  between 
roofs  with  dripping  eaves,  and  those  in  which 
the  water  is  collected  in  gutters.  In  the  former 
case  the  roof  projects  several  inches,  or  even 
feet,  beyond  the  walls,  and  the  water  running 
from  the  roof  either  drops  at  once  on  the 
ground,  or  is  collected  in  troughs  fixed  imder 
the  margm  of  the  eaves,  and  conducted  by 
them  to  descending  pipes.  In  gutter  roofs  the 
timbers  do  not  extend  to  the  outside  of  the 
walls,  which  are  carried  up  as  parapets,  of  a 
reduced  thickness,  to  such  a  height  as  to 
conceal  the  roof  either  wholly  or  partially. 
The  gutters,  which  ai-e  troughs  of  wood,  co- 
vered with  lead  or  other  metal,  ai-e  laid  at  the 
bottom  of  the  slopes,  just  within  the  pai-apets, 
and  have  a  gentle  inclination  (usually  about 
an  inch  in  ten  feet),  to  cause  water  to  run 
freely  towards  the  pipes. 

The  timbers  of  a  roof  have  various  names 
to  them,  according  to  their  position  and  pur- 
pose. Thus,  those  which  join  the  wall  are 
the  ivall-plales ;  that  at  the  meeting  of  two 
faces,  parallel  to  the  wall-plates,  is  the  ridge- 
piece  ;  and  the  inclined  bai-s  extending  from 
the  wall-plates  to  the  ridge-piece  are  rafters, 
those  which  form  the  salient  angles  in  hipped 
roofs  being  distinguished  as  hip-rafters.  In  a 
hipped  roof,  the  rafters  near  the  ends  are  called 
jack-rafters.  Additional  support  is  suppUed  by 
horizontal  rectangular  bars  called  and 
these  are  supported  by  a  series  of  bars  called 
principals.  The  lower  ends  of  tho  principals 
are  mortised  into  tho  ends  of  the  tic-beam, 
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which  stretches  aci'css  the  huilding,  and  rests 
upoti  the  wall-plates.  The  triangular  frame 
formed  by  the  two  principals  and  a  tie-heam, 
mth.  any  bars  it  may  comprise  for  additional 
strength,  is  called  a  trMs,  and  such  frames 
being  placed  at  regular  intervals,  the  timber 
work  between  any  two  of  them  is  called  a  bay 
of  roofing .  The  lower  extremities  of  the  com  - 
mon  rafters,  being  elevkted  by  this  arrange- 
ment above  the  wall-plates,  are  supported  by 
pole-plates,  or  pieces  of  timber  pai-allel  to 
the  wail-plates,  resting  oU  the  fends  of  the 
tie-beams.  The  supporting  frame-work  alto- 
gether is  called  a  tiarcass^roof.  The  outward 
thrust  against  the  wall  is  counteracted  by  a 
horizontal  iie-hedni,  and  the  sinldng  is  pre- 
vented by  a  vertical  bar  called  the  kUig-posL 
Sometimes  the  Idng  post  is  dispensed  With, 
and  its  ofBce  performed  by  two  similar  posts, 
called  qiieeii-pbsts,  at  equal  distances  ftoln  the 
centre  of  the  truss.  In  ordet*  to  keep  these  in 
their  right  position,  a  short  horizontal  beaiUj 
called  a  colldr-hedvt,  is  inserted  between  their 
upper  extremities,  and  another,  termed  a 
slraininc/-sill,  between  thek  loWer  ends.  Gu- 
shioH  rafters  aTS  pieced  occasionally  added,  ul 
large  roofs,  to  strengthen  the  principals.  In 
cm-b  roofs  the  tipper  rows  of  rafters  are  called 
curb-rafters,  and  the  horizontal  bars  that  re- 
ceive the  upper  ends  of  the  lower  rafters, 
and  the  feet  of  the  cui-b-rafters,  are  known  as 
curb-plates. 

In  roofs  of  very  lai-ge  span  it  is  often  de- 
sirable, in  order  to  avoid  runnmg  up  to  a  great 
height,  to  form  tv/o  or  more  ridges.  Eoofs 
without  ties  may  be  greatly  iStrengthened  by 
the  use  of  parabolic  curves  of  iron,  notched 
into  the  rafters  of  each  inchhed  faCe,  and 
abutting  on  the  waU-plates,  Avhich  in  such  a 
case  are  firmly  bolted  together.  Wrought  kon 
straps  of  various  forms  al-e  very  Useful,  when 
judiciously  applied,  in  strengthening  the  joints 
of  a  roof.  The  Norman  roof  is  an  ingenious 
contrivance  for  the  construction  of  roofs  of 
large  span  with  small  pieces  of  wood  J  in  this 
arrangement  all  the  rafters  abut  oti  joggled 
king-posts,  of  which  there  are  several,  then- 
relative  position  being  maintained  by  diagonal 
braces.  Domes  of  wood,  of  great  size,  have 
been  made  without  trussing,  simply  by  forming 
the  timbers  into  curved  ribs  abutting  on  the 
wall-plates,  which  then  form  a  circle,  and  are 
kept  in  their  proper  positions  by  horizontal 
circles  framed  with  them  at  intervals.  The 
wooden  dome  formerly  existing  at  the  Halle 
aux  Bles,  at  Paris,  Was  a  remarkably  bold 
example  of  this  kind,  being  200  feet  in  dia- 
meter, and  liaving  a  large  opening  in  the 

centre.  , .  ,  - 

All  the  different  kinds  of  roof-covenngs 


require  Certaiti  fitting  an-angements  of  the 
timber  beneath,  according  to  weight,  angle  of 
slope,  (fee.  Oast  iron,  wrought  iron,  yellow 
fir^  thatch,  tiles,  pantiles,  plain  tiles,  slates, 
shingles  (thin boards  shaped Uke  slates),  slabs 
of  thin  stonej  plaster,  asphalte  and  other 
cements,  tan-ed  paper,  sheets  of  lead,  copper, 
iron,  tinned  iron,  and  galvanized  zinc  iron — 
all  ai'e  used  for  roof  coveringsi 

One  of  the  largest  roofs  in  existence  is  that 
over  the  Eiding-school  at  Moscow;  it  is  235  feet 
span,  With  a  slope  of  19° ;  and  the  external 
dimensions  of  the  building  are  1920  feet  by  319. 
But  the  most  remarkable  roof,  all  things 
Considered,  is  that  wMch  Messrs.  Eos  and 
Henderson  have  recently  erected  over  the 
Exhibition  Building  in  Hyde  Park.  The 
slender  appeai-ance  of  the  many  hundred 
columns  which  support  it ;  the  elegant  hght- 
UeSs  of  the  girders  which  brace  the  columns 
together;  the  ridge-and ^Urrow  principle  by 
which  drainage  is  secm-ed ;  the  matchless 
Waggon- vaulted  transept,  upwards  of  400  feet 
long  by  72  m  diameter ;  and  the  acres  of  glass 
which  form  the  roofing  material— all  seiwe  to 
fclistinguish  this  roof  from  any  before  con- 
structed* 

The  same  engineers  have  recently  con- 
structed a  magnificent  kon  roof  at  the  Liver- 
pool terminus  of  the  Lancashue  and  Yorkshke 
Eailwaj'i  It  covers  five  lines  of  rails  and  three 
platform^,  and  a  caniage  road  twelve  yards 
wide,  in  one  span,  hamg  no  columns  nor 
supports  besides  the  outside  walls ;  the  span 
varies  from  136  feet  to  128  feet,  and  the  total 
length  is  631  feet.  The  total  area  thus  covered 
is  88,457  feet.  The  material  used  in  the  con- 
struction of  this  roof  is  entu-ely  iron.  The 
framing  consists  of  a  series  of  ti-ussed  princi- 
pals, placed  at  intervals  of  eleven  feet  from 
centre  to  centre ;  and  immediately  over  the 
principals  ai'e  fixed  wTOUght  hon  purlines, 
which  support  the  covering ;  this  covering  is 
of  colTUgated  sheet  iron,  galvanized.  The 
roof  is  both  lighted  and  ventilated  along  the 
ridge  by  four  continuous  rows  of  large  sky- 
hghts,  and  two  rows  of  louvres;  half  the  light 
is  distributed  along  the  ridge,  and  the  remain- 
ing half  is  equally  distributed  at  the  eaves  ;  the 
total  area  of  light  admitted  being  equal  to  one- 
fourth  of  the  entire  area  of  the  roof. 

EOPE-MAKING.  The  name  Rope  is  gene- 
rally confined  to  the  lai-ger  descriptions  of 
cordage,  feuch  as  exceed  an  inch  in  circum- 
ference, though  the  principles  of  formation 
are  much  the  same  for  cordage  of  every  size  ; 
the  i^maller  sizes  are  known  by  voi-ions  names. 

In  rope-mnking,  whether  for  large  or  small 
ropes,  the  first  process  consists  in  twisUng  the 
hemp  into  thick  tbreads,  called  Bopv-larns. 
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This  process,  whicli  resembles  ordinaiy  spin- 
ning, is  performed  with  vai'ious  Idncls  of  ma- 
chinery. The  common  mode  of  spinning  rope- 
yai-ns  by  hand  is  perfonned  in  the  rope-ground 
or  rope-walk,  an  inclosed  slip  of  level  ground, 
-sometimes  600  feet  or  more  in  length.  At  one 
end  of  this  ground  a  spinning-wheel  is  set  up, 
which  gives  motion  by  a  band  to  several  small 
loUers  or  whirls.    Each  whirl  had  a  small 
hook  formed  oh  the  end  of  its  axis  next  the 
.valk.    Each  of  the  spinners  is  provided  with 
I  bundle  of  dressed  hemp,  laid  round  his 
i  aist,  mth  the  bight  or  double  in  front,  and 
e  ends  passing  each  other  at  his  back, 
l  om  which  he  di-aws  out  a  sufficient  number 
f  fibres  to  form  a  rope-yarn  of  the  required 
-ize ;  and,  after  slightly  twisting  them  together 
vith  his  fingers,  he  attaches  them  to  the  hook 
if  a  whiii.  The  whul  being  now  set  in  motion 
jy  turning  the  wheel,  the  skein  is  twisted  into 
I  rope-yarn,  the  spinner  walking  backwards 
own  the  rope-wslk,  supporting  the  yarn  with 
ao  hand,  which  is  protected  by  a  wetted  piece 
>Df  coai-se  cloth  or  ilannel,  while  -with  the  other 
:ae  regulates  the  quantity  of  fibres  drawn  from 
tbhe  bundle  of  hemp  by  the  revolution  of  the 
i/arn.    The  degree  of  twist  depends  on  the 
velocity  with  wliich  the  wheel  is  turned,  com- 
bined with  the  reti'ogi'ade  pace  of  the  spinner. 
^\iVheff  the  spinner  has  traversed  the  whole 
i-ength  of  the  rope-walk  (or  sooner,  if  the  yams 
ore  not  required  to  be  so  long),  he  calls  out, 
land  another  spinner  detaches  the  yarn  from 
iJie  whirl,  and  gives  it  to  a  person  who  carries 
it  aside  to  a  reel,  while  the  second  spinner 
(attaches  his  own  hemp  to  the  whM-hook. 
rChe  hemp,  being  diy  arid  elastic,  would  ia- 
litantly  untwist  if  the  yai-n  were  now  set  at 
iUberty.    The  first  spioner,  therefore,  keeps 
aast  hold  of  it  all  the  while  that  the  reeler 
fyinds  it  up,  walking  slowly  up  the  walk,  so  as 
■•0  keep  the  yam  equally  tight  all  the  way. 
When  it  is  aU  wound  up,  the  spiuner  holds  it 
ilUl  another  is  ready  to  follow  it  on  the  reel. 
>3ometimes,  instead  of  being  wound  on  a  reel 
iHS  they  are  made,  the  yarns  are  laid  together 
iin  lai-ge  hooks  attached  to  posts  at  the  side  of 
'  he  walk,  until  about  four  hundred  are  col- 
■  ected  together,  when  they  are  coiled  up  in  a 
'Mill,  or  skein,  in  which  state  they  are  ready 
or  taning.    In  some  roperies  machines  have 
)een  introduced,  especially  one  invented  by 
'IVIr.  Lang  of  Greenock,  for  spinning  yarns. 

The  yams  being  thus  spun,  they  are  warped 
Dr  stretched  to  a  given  length,  in  order  that 
■hey  may,  when  formed  into  a  strand,  bear  the 
'itrain  equally.  When  the  rope  is  to  bctan'od, 
li'hat  operation  is  usually  performed  upon  the 
Vaxns  immediately  after  their  being  warped,  as 
•iJie  application  of  tar  to  the  yarns  previous  to 


their  combination  is  necessary  to  the  complete 
penetration  of  the  whole  sutstance  of  the  rope. 
The  most  common  method  of  tarring  the 
yams  is  to  draw  them  in  hauls  or  skeins 
through  the  tar-kettle  by  a  capstan ;  but  some- 
times the  yarns  are  passed  singly  through  the 
tar,  being  wound  off  one  reel  on  to  another, 
and  the  superfluous  tar  being  taken  off  by 
passing  the  yarn  through  a  hole  surrounded 
with  spongy  oakum. 

In  making  large  cordage,  from  fifteen  to 
twenty  yams  ai'e  formed  into  a  strand,  and 
three  or  more  such  strands  are  afterwards 
combined  into  a  rope.  The  twist  of  the  strand 
is  in  an  opposite  dkection  to  that  of  the  yarns. 
In  closing  or  laying  the  rope,  three  strands  ai'e 
stretched  at  length  along  the  walk,  and  at- 
tached at  one  end  to  separate  but  contiguous 
hooks,  and  at  the  other  to  a  single  hook ;  and 
they  ai-e  twisted  together  by  turning  the  single 
hook  iu  a  direction  coritraiy  to  that  of  the 
otlier  three ;  a  piece  of  wood  called  a  io2),  in 
the  form  of  a  trancated  cone,  being  placed 
between  the  strands,  and  kept  during  the  whole 
operation  gently  forced  into  the  angle  formed 
by  the  strands,  where  they  are  united  by  the 
closing  or  twisting  of  the  rope.  As  the  rope 
shortens  in  closing,  one  end  only  of  the  appa- 
ratus is  fixed,  the  other  being  on  a  moveable 
sledge,  whose  motion  up  the  rope-walk  is 
capable  of  regulation  by  suitable  tackle  at- 
tached to  it,  or  by  loading  it  Avith  weights. 
The  top  also  is  moimted  on  a  sledge,  for  closing 
large  cordage,  and  its  rate  of  motion  may  be 
retarded,  in  order  to  give  greater  firmness  to 
the  twist  of  the  rope.  Eopes  formed  in  this 
manner  are  said  to  he  shroud-laid,  or  hawser- 
laid. 

"Those  large  ropes  which  are  said  to  be 
cable-laid  are  formed  by  the  combination  of 
smaller  ropes  twisted  round  their  common  axis, 
just  as  shroud-laid  ropes  are  composed  of 
strands  twisted  round  their  common  axis.  As 
cable-laid  ropes  are  hai'der  and  more  compact 
than  others,  this  mode  of  formation  is  adopted 
for  ropes  to  be  exposed  to  the  action  of  water, 
even  though  their  thickness  may  not  be  very 
great.  Originally  all  the  yams  (from  -g- 
of  an  inch  in  thickness)  composing  a  strand 
were  of  the  same  length ;  but  Captain  Huddart 
showed  that  in  such  an  arrangement  the  outer- 
most yarns  must  bo  more  strained  than  the 
inner :  ho  accordingly,  in  1703,  patented  his 
register  coviagB,  in  which  the  strain  is  equalised 
throughout.  The  same  gentleman  invented 
machinery  for  almost  every  department  of  rope- 
making. 

Ropes  formed  by  plaiting  instead  of  testing 
toe  made  use  of  for  some  purposes  in  which 
pliability  is  especially  needed,  they  being  more 
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supple  and  less  liable  to  entanglement  than 
•those  of  the  ordinary  make.  Such  ropes  are 
preferred  for  sash-lines,  clock-lines,  &c.,  and 
generally  where  the  rope  has  to  pass  oyer 
pulleys  of  small  diameter.  Plat  ropes,  which 
are  much  used  for  mining  purposes,  are  either 
formed  of  two  or  more  small  ropes  placed  side 
by  side,  and  united  by  sewing,  lapping,  or 
interlacing  mth  thread  or  smaller  ropes,  or  of 
X  number  of  strands  of  shroud-laid  rope  smai- 
'jarly  united.  In  either  case  it  is  necessary 
that  the  component  ropes  or  strands  be  alter- 
nately of  a  light  hand  and  left  hand  twist,  that 
the  rope  may  remain  in  a  quiescent  state. 

Many  experiments  were  made  by  Eeaumur, 
Knowles,  and  others,  to  test  the  loss  of  strength 
by  the  ordinary  twist  given  to  ropes.  Duliamel 
prepared  the  following  statement,  to  show  the 
compai-ative  strength  of  ropes  formed  of  the 
same  hemp,  and  the  same  weight  per  fathom, 
but  twisted  respectively  to  two-thirds,  thi-ee- 
fourths,  and  foui'-fifths  of  the  length  of  their 
component  yarns : — 

Degree  of  twist.     Weight  borne  in  two  experiments 
i  4098  lbs.         4250  lbs. 

I  4850  6753 

I  6205  7397 

The  result  of  these  experiments  led  Du- 
hamel  to  try  the  practicabihty  of  making  ropes 
without  any  twist,  the  yarns  being  wrapped 
round  to  keep  them  together.  These  had  gi-eat 
strength,  but  very  little  dufabihty.  In  shroud 
or  hawser-laid  ropes  the  usual  reduction  of 
length  by  twisting  is  one-thkd;  but  cable- 
laid  ropes  are  fm-ther  shortened,  so  that  200 
fathoms  of  yarn  are  required  to  make  120 
fathoms  of  cable.  A  hawser-laid  rope  6  inches 
in  chcuraference  by  120  fathoms  (^720  feet) 
long,  weighs  about  10  cwts.   A  cable-laid  rope 
.2  inches  in  curcumference  and  120  fathoms 
/ong,  weighs  36  c^vt3.    A  hawser-laid  rope 
6  inches  in  circumference  will  bear  a  weight  of 
140  cwts.    The  tai-ring  of  ropes  somewhat 
impairs  their  strength,  but  renders  them  more 
durable.  Oils,  fats,  and  tallow  of  vanous  kmds 
have  been  occasionally  used ;  but  tar  is  found 
to  be  the  best  preservative.  _ 

Several  other  kinds  of  vegetable  fibre  besides 
hemp  havo  been  made  use  of  in  the  manu- 
facture of  cordage,  and  some  appear  greatly  to 
exceed  hemp  in  strength.  The  fibres  of  the 
aloe,  long  wool,  hemp  mixed  with  threads  o 
caoutchouc,  thongs  of  ox-hide,  and  seveial 
other  substances,  have  been  employed;  but 
none  are  found  to  combine  so  many  advantages 

as  hemp.  . 

Eopes  formed  of  u-on  wire  have  been,  wituin 
the  last  few  yeai-s,  introduced  to  a  considerable 
extent,  and  have  been  found  to  effect  a  great 
Baving'  of  expense  from  their  durabUity  and 


superior  lightness.    Eopes  of  twisted  iron  • 
wire  were  used  in  the  silver  mines  of  the  Harz 
Mountains  twenty  years  ago  ;  they  were  nearly 
equal  in  strength  to  sohd  iron  bars  of  equal 
thickness,  and  equal  to  hempen  ropos  of  four 
times  their  weight.  Wu:e  ropes  are  now  made 
in  England  under  many  patents.    They  oi-e 
foi-med  in  various  ways,  according  to  their 
intended  use.   For  standing  riggmg  straight 
untwisted  wu-es  are  employed,  bound  round 
with  cloth  or  small  hempen  cordage  satm-ated 
with  a  solution  of  caoutchouc,  asphaltum,  OT 
other  preservative  from  rust.    Flat  ropes  may 
likemse  be  made  of  straight  wkes,  mterwoven 
or  wrapped  with  hempen  yarn,  or  sewed  be- 
tween canvas,  &c.    Other  ropes  ai-e  formed 
much  in  the  same  way  as  those  of  hemp,  the 
wkes  taldngthe  place  of  rope-yams,  and  being 
twisted  into  strands,  and  combmed  into  ropes, 
both  hawser-laid  and  cable-laid.  The  twisting 
should  not  be  so  hard  as  in  hempen  cordage  ; 
and  all  the  wires  must  be  protected  by  an 
anti-corrosive  composition,  or  by  coating  with 
tm,  zinc,  &c.   It  is  sometimes  the  practice  to 
twist  wu-es  round  a  core,  either  of  wke,  hemp- 
cord,  spun  yai-n,  or  other  material  to  fonn  a 
stirand,  and  to  lay  such  sti-ands  round  a  smiUai- 
core  when  there  ai-e  more  than  three  sti-ands 
in  a  rope. 

The  annexed  table,  shoeing  the  comparative 
size  and  weight  per  fathom  for  equal  sti-ength, 
may  serve  to  show  the  great  supenonty  of 
wh-e  ropes  over  those  of  hemp,  whicli  they  sm-- 
pass  even  in  flexibility: — 


Hemp  Rope. 
W eight  per 
Size,  fathom. 
Inches,  lbs.  oz. 

3  2  4 

4  3  15 

5  6  0 

6  9  0 

7  12  3 

8  14  3 

9  19  C 

10  25  0 

11  30  0 

12  36  8 


Wire  Rope. 
Weight  per 

Size.  fatnom- 

Inches.  lbs.  oz. 

li  1  4 

li  1  9 
li       1  14 

2  a  2 

2i  2  9 
2i       4  1 

3  5  4 
8i       7  1 

4  11  6 

4i  15  12 


Equal  to 
a  strain  of 
cwts. 
50 
70 
135 
IGO 
171 
198 
800 
480 
585 
704 


ou       ^         ^2       —  .  .... 

Suspension  bridges  are  now  occasionally 
made  of  we  rope  of  enormous  dunensions 

and  strength. 

EOSCOMMON.  In  this  Irish  county  some 
of  the  mountains  ai-e  composed  of  shales  and 
sandstones,  with  tlireebeds  of  .'^o'^/''^^*^"? 
beds  of  the  millstone- grit  series,  from  which 
good  ironstone  is  obtained.  The  coal  ans^Nxrs 
well  for  smelting  u-on  and  »/^s<^  Y;^^J; 
Arigna  iron-works  in  this  county.  I^^  W 
places,  good  limestone  is  quarned  foi^"^^."^^. 
Ster's'clay  andpipe-clayai.  found^i-'^iou 
parta  of  tho  county.   The  Eoyal  Canal  opens 
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into  tlie  Shannon  opposite  TarmonlDarry  in 
this  county ;  the  Grand  Canal  just  below  the 
iunction  of  the  Suck.  The  ti-affic  on  the  canals 
consists  chiefly  of  com  and  butter  sent  to 
Dublin,  and  English  manufactui-es  and  general 
^'oods  sent  in  return.  The  navigation  of  the 
Suck  commences  at  Ballinasloe  (county  ol 
Galway)  for  light  flat-bottomed  boats;  small 
row-boats  ascend  higher.  But  a  canal  is  cut 
pai-allel  to  it  on  the  Galway  side  of  the  river, 
from  Ballinasloe  to  the  Shannon.  The  soil  in 
the-hmestone  district  is  commonly  fertile; 
there  is,  however,  a  large  extent  of  bog  or 
other  wastes.  The  amount  of  pasture  land  is 
ccnsiderable  :  the  natm-al  pastures,  which  are 
esteemed  to  be  some  of  the  best  ground  in  the 
county,  ai-e  in  the  limestone  districts.  The 
extent  oi  the  unimproved  mountains  and  bogs 
has  been  estimated  at  above  130,000  acres ; 
several  of  those  on  the  uplands  are  compara- 
tively dry,  and  afibrd  in  their  natural  state 
coarse  pasturage  for  young  and  hardy  cattle. 

Eoscommon  has  httle  to  boast  of  in  respect 
to  manufactures ;  its  towns  are  small,  and  very 
Uttle  is  produced  there  beyond  a  supply  for  the 
immediate  wants  of  the  inhabitants. 

EOSE  ESSENCE.  The  rose  is  more  fre- 
quently cultivated  as  an  ornament  than  for  its 
appUcations  to  medicine  or  the  arts.  It  has, 
however,  astringent  and  tonic  properties  which 
render  it  useful  in  medicine.  In  the  East 
it  is  extensively  grown  for  the  purpose  of 
procuring,  in  a  variety  of  ways,  the  volatile 
oil  which  gives  it  its  delicious  fragrance.  For 
these  purposes  the  species  that  are  mostly 
cultivated  ai'e  the  Musk,  the  Damask,  the 
Centifolia,  from  all  of  which  the  attar,  otto, 
essence,  or  oil  of  roses  may  be  procured  in 
considerable  quantities.  The  attar  of  roses 
forms  an  object  of  considerable  commercial 
importance  on  the  coast  of  Barbary,  in  Syria, 
Persia,  India,  and  various  parts  of  the  East. 
[Attae  of  Eoses.]  Many  other  perfumes 
are  made  from  roses,  and  are  consumed  in 
large  quantities,  as  rose-water,  vinegar  of  roses, 
spirit  of  roses,  honey  of  roses,  &c. 

EOSEMAEY.  Besides  the  beauty  of  this 
plant  from  its  variegated  leaves,  it  is  used  in 
medicine  and  perfumery.  The  Oil  of  Rose- 
mary is  chiefly  prepared  in  Spain  and  the 
south  of  Erance,  by  distillation  of  the  leaves 
and  flowers.  At  first  it  is  nearly  transparent 
and  very  limpid,  but  by  time  it  becomes  both 
yellowish  and  thicker.  It  possesses  the  strong 
penetrating  odour  of  rosemary,  with  a  camphor- 
like intermixture,  and  a  burning  taste.  Eose- 
mary  possesses  valuable  stimulant  and  carmi- 
native properties ;  but  it  is  chiefly  employed 
as  a  perfume,  entering  into  the  composition  of 
Sungary  Water,  Eau  de  Ooloffiv;,  and  Ol'Omatic 
VOL.  I. 


vinegar.   It  is  also  said  to  promote  the  growth 
of  hair  and  prevent  baldness, 
EOSIN.  [Eesins.] 

EOTATION  OF  CEOPS.  As  we  touch 
upon  Agricultural  subjects  in  this  work  only 
so  far  as  relates  to  the  mechanical  appliances 
of  the  art,  and  to  the  economical  uses  of  the 
crops  produced,  we  will  notice  the  Eolation  of 
Crops  simply  as  a  means  of  shewing  what  the 
expression  means,  and  how  it  beai-s  upon 
practical  agriculture.  A  further  developement 
of  the  subject  must  be  sought  for  in  other 
works. 

It  has  been  found  from  experience  that  a 
repetition  of  the  same  crops  in  succession  has 
a  pecuHar  efiect  on  the  soil,  so  that  if  grain  of 
the  same  nature  be  sown  year  after  year  in 
the  same  ground,  it  will  not  produce  the 
same  return  of  the  seed,  even  when  abundantly 
manured.  It  is  the  formation  of  the  seed 
which  principally  causes  the  deterioration  of 
the  soil ;  for  if  the  crops  be  fed  off  in  a  green 
state,  or  mown  before  the  seed  is  formed,  the 
same  may  be  safely  repeated,  and  no  diminu- 
tion of  the  plant  is  appai-ent.  However  judi- 
ciously the  land  may  be  manured,  it  is  not 
practicable  to  raise  a  crop  of  wheat  or  clover, 
or  of  many  other  plants,  on  a  soil  which  has 
shown  that,  as  the  fanners  say,  it  is  tired  of 
that  crop ;  but  clover  grows  well  after  wheat, 
and  wheat  after  clover,  so  that  the  same  eflect 
is  not  produced  in  the  soil  by  these  two  crops. 
In  all  countries  where  peculiar  attention  has 
been  paid  to  agricultm'e,  the  most  advantage- 
ous succession  of  crops  is  generally  known  ; 
and  certain  general  principles  are  commonly 
admitted  as  fully  established. 

In  order  to  find  the  crops  which  may  advan- 
tageously succeed  each  other  in  rotation,  many 
circumstances  must  be  taken  into  consideration. 
First  of  aU  the  quality  of  the  soil,  and  its 
fitness  for  particular  crops  ;  next  the  wants  of 
the  farmer  and  his  family,  and  the  maintenance 
of  the  stock  required  to  produce  a  sufficient 
supply  of  manm'e;  and  next  the  particular 
market  which  lies  open  to  him.  That  wliich 
forms  the  food  of  man  is  always  the  principal 
object  in  the  cultivation;  and,  excepting  rice, 
which  only  grows  in  warm  cUmates,  there  is 
no  food  more  universally  used  than  that  which 
is  made  from  wheat.  Eye,  barley,  oats,  and 
pulse,  are  only  substitutes  where  wheat  cannot 
be  raised  in  sufficient  quantities.  Next  to 
grain  comes  meat,  chiefly  beef,  mutton,  and 
pork,  of  which  the  consumption  increases  wtli 
the  wealth  of  a  nation  and  the  advance  of  its 
agriculture.  Wheat  and  fat  cattle  are  there- 
fore primary  objects  with  every  good  fai-mcr ; 
and  he  who  can  raise  most  wheat  and  fatten 
most  oxen  or  sheep  or  pigs  viU  realise  the 
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greatest  profit.  The  rotation  adopted  depends 
on  all  these  circumstances  combined,  and  the 
farmer  follows  different  systems  according  to 
the  balance  of  advautages,  such  as  the  three- 
year  rotation  (a  year  of  fallow,  ayeax  of  wheat, 
and  a  year  of  barley  or  oats);  or  the  four- 
year  course  (turnips,  barley,  clover,  wheat,)  &c. 

BOTE,  was  a  musical  instrument  mentioned 
by  the  early  French  and  Enghsh  writers ;  it 
seems  to  have  been  similar  to  what  the  French 
call  a  viellc,  and  the  Enghsh  a  Hurdy-Gurdy. 

EOTTEN  STONE, is  amineral,ofagrayisli, 
red  or  dark  brown  colour,  soft  and  earthy, 
consisting  chiefly  of  alumina.  It  is  employed 
in  polishing  metals. 

ROTTERDAM,  the  capital  of  the  Dutch 
province  of  South  HoUand,  is  intersected  by 
numerous  canals  connected  with  the  river 
Eotte,  on  which  the  loi-gest  merchantmen  can 
come  up  and  unload  at  the  very  doors  of  the 
warehouses.   Along  the  Maas  ai-e  many  fine 
quays,  the  handsomest  of  which  is  called  the 
Boomtjes,  from  the  rows  of  trees  with  which 
it  is  planted.     Rotterdam  is  connected  by 
canals  and  by  railway  with  the  principal  towns 
in  Holland.    The  commerce  of  Rotterdam 
extends  to  all  parts  of  the  world,  and  embraces 
almost  every  kind  of  produce  and  manufacture. 
The  imports  and  exports  are  sunUar  to  those  of 
Amsteedam,  but  greater  in  quantity.  The  total 
value  of  the  imports  is  about  10,000,000i.  ster- 
ling annually ;  of  the  exports  about  7,000,000Z. 
Rotterdam  is  pre-eminently  a  commercial  town, 
and  is  said  now  far  to  siu-pass  Amsterdam 
in  tradmg  importance.    Steamers  ply  regu- 
larly to  Amsterdam,  London,  Cologne,  Ant- 
werp, &C.  .    ,   .    1    -1  T 

ROTUNDA,  is  a  term  applied  to  buiidmgs 
which  are  circular  in  their  plan  both  exter- 
nally and  internally,  or  else  to  halls  and  other 
apartments  of  that  shape,  included  withm  and 
forming  merely  a  portion  of  the  edifice  con- 
taining  them.    The  technical  apphcation  oi 
the  tei-m  is  however  restricted  to  cu-cular 
buildings  whose  height  does  not  much  exceed 
then-  diameter,  for  we  should  not  describe  a 
lofty  cyhndrical  edifice,  such  as  a  round  tower, 
by  the  term.    The  Colosseum  in  the  Regent  s 
Park,  London,  might  without  any  great  im- 
propriety be  classed  among  rotundas.  iHe 
shape  is  now  very  seldom  adopted,  being  un- 
suitod  to  buildings  in  general,  whatever  their 
particular  purpose  may  be,  unless  it  be  one 
for  which  nothmg  more  than  a  suigle  spacious 
hall  or  area  is  required  internally.   In  eccle- 
siastical architecture  circular  and  polygona. 
Ptructurcs  were  by  no  means  uncommon 
among  the  early  Christians,  especially  for 
baptisteries  and  sepulcbral  chapels.    The  ro- 
tunda became  aftex-^voi-da  in  a  manner  incor- 


porated with  or  added  to  tho  crucifom  plan 
being  raised  aloft  and  placed  over  that  part  ot 
it  where  the  transepts  intersect  the  body  of 
the  edifice.  Nearly  aU  modern  cupolas  may 
be  described  as  rotundas  elevated  above  the 
rest  of  the  building  and  viewed  by  lookmg  up 
into  them  from  below.  .  . 

ROUEN.    This  important  French  city  is 
situated  at  a  point  of  the  Seme  where  two 
small  islands  convert  the  river  into  a  good 
harbour  for  sea-borne  vessels  of  300  tons. 
Above  the  stone  bridge  on  the  eastern  side  of 
La-Croix  islet  lie  the  lai-ge  river  craft  and 
smaU  steamers  that  ply  up  the  Seme  to  Pans ; 
between  it  and  the  suspension-biidge,  and 
also  below  the  latter,  sea-borne  vessels  load 
and  unload  close  to  spacious  well-built  quays, 
extendmg  all  along  the  right  bank  of  the 
river,  and  backed  by  lofty  warehouses.  The 
suburbs  generally  are  inhabited  by  the  manu- 
facturing population;  they  contam  numerous 
cottonfactories.  But  though  Rouen  resembles 
many  old  towns  on  the  continent  m  pre- 
senting a  labyrinth  of  streets,  composed  of 
old  pictm-esque  timber-fi-amed  gable-fronted 
houses,  it  is  not,  hke  most  of  them,  aban- 
doned by  trade,  but  still  swai-ms  mth  a  popu- 
lation engaged  in  aU  the  bustlmg  activity  of 
commerce  and  manufacturmg  mdustiy. 

The  hnportant  manufactures  of  Rouen  com- 
prise sti-iped  and  checked  cottons  for  women's 
dresses,  called  rouenneries,   calicos,  woollen 
cloth,  nankms,  mushn,  handkerchiefs,  shawl., 
velvet,  hosiery,  swanskm,  flannel,  hats  lace 
ropes,  blankets,  combs,  presei-ved  meats  and 
confectionary,  hqueurs,  glue,  soap  mmeral 
acids  and  chemical  products  of  all  kmds, 
porcelain,  pottery,  room  paper, 
and  smaU  waa-es,  steam  machmeiT  and  m^- 
work,  shot  and  sheet-lead,  tin-ware,  cotton 
and  ;oollen  yanrs,  &c.   There  ai'e  ^tna-oiis 
cotton-mills,  driven  by  steam 
power;  hand-loom  weaving  also  piWs  to  a 
Lnsid^rable  extent.     The  otiier  mdustiiol 
estabhshments  include  dje-houses,  sugoi^- 
fineries,  bleach-works,  tan-yards  breweiics, 
thip-building  docks,  -w-niills,.mihs  for^^^^^^^^ 
ing  dye-woods,  copper  and  iron  foundries, 
fulling  and  pressing-mills. 

Advantageously  situated  for  coinmeije,.nth 

a  good  harbour,  in  which  the  ^^^'^^'jl  '^' 
tide  is  felt,  and  in  rapid  comimmication  by 
radwly  vrith  Paris,  Ha^-e,  and  Dieppe,  Rouen 
has  a  m-y  considerable  import  and  expor 
"^le  ill Is'vario^  industrial  products,  cok^nal 
and  foreign  produce,  corn,  Aonr,  wine  bi^dj^ 
fish,oil,saltprorisionslndes,gn^^^^^^^ 
raw  cotton,  hemp,  wool 

tar,  timber  f  •  Abou  00  e^seL  ^  J 
steamers,  belong  to  mo  P"^'- 
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^•alue  of  exports  from  tlie  city  exceeds  a 
million  sterling;  tlie  imports  do  not  exceed 
liiilf  tlie  amount;  this  is  exclusive  of  the 
transit  ti'ade.  Eouen  is  a  special  entrepot  for 
i  olonial  and  foreign  produce,  and  has  one  of 
the  most  important  com-mai-kets  in  France. 

The  Eouen  journals  announce  that  a  good- 
■^ized  brig,  called  the  Athalie,  has  lately  sailed 
from  that  port  for  Constantinople,  and  that 
another  is  about  to  follow.    They  add  that  it 
is  hoped  that  a  regular  service,  by  means  of 
sailing-vessels,  mil  be  estabUshed  between 
I  the  two  places,  and  that  eventually  steamers 
•mil  be  employed;  as  the  improvements  re- 
I  cently  made  in  the  bed  of  the  river  Seine  now 
1  enables  steamers  of  large  burthen  to  come  up 
1  to  Eouen.    Goods  from  Paris  sent  to  the 
Levant  viA  Marseilles  cost  130  fr.  to  150  fr. 

■  tlie  ton,  but  from  Eouen  the  expense  wiH 
rai-ely  exceed  60  fr. 

EOUGE.  The  rouge  employed  as  a  cos- 
:  metic  is  made  in  the  follomng  way.  Safflower 

■  is  washed  in  pure  water,  di-ied,  reduced  to 
:  powder,  and  steeped  in  a  weali  solution  of 
:  soda,  which  thereby  assumes  a  yellow  colom% 

Lemon  juice  is  added  ;  a  little  cotton  wool  is 
steeped  in  the  hquid ;  and  in  a  short  time  the 
yellow  colouring  matter  becomes  precipitated 
upon  the  cotton.     By  a  cui-ious  ti-ain  of 

:  subsequent  processes,  the  yeUow  precipitate 
assumes  the  delicate  rose  tint  which  cha- 

:  racteiises  rouge. 

The  above  is  said  to  be  the  only  rouge 

•  which  does  not  injm-e  the  skin ;  but  many 
.  other  kinds  are  occasionally  employed.  Bouge 

Indienne  is  the  Indian  or  Persian  red  im- 
'  poi-ted  from  Ormuz.    Liquid  Rouge  is  the  red 

hquid  left  from  the  preparatio*  of  carmine. 
.  Rouge  de  Priisse  is  burnt  yellow  ochre.  Vert 

Rouge  d'Alheites  is  obtained  from  Safflower ; 

but  by  a  process  different  from  that  above 
;  noticed.  Spanish  Lady's  Rouge  is  cotton  wool 
:  repeatedly  wetted  with  ammoniacal  solution 
'  of  carmine,  and  dried. 

EOXJBUEGHSHIEE.  This  Scottish  county, 

•  tliough  containing  no  large  town,  numbers 
:  several  in  which  manufactures  are  carried  on. 

At  Hawick  the  manufactures  are  chiefly  of 

■  woollen  yams,  flannels,  and  other  woollen 

■  under-clothing,  plaiding,  shawls,  tartans,  drug- 
!  gets,  wooUen- cloths  of  various  descriptions, 

blankets,  and  lamb's-wool  hosiery.  At  Jedburgh 

■  similar  manufactures  are  earned  on ;  and  there 
:  are  quarries  of  red  and  white  sandstone  in  the 

■  parish.  The  manufactures  of  Xeko  are  not 
■■  important ;  they  consist  of  leather,  linens, 
I  stockings,  hats,  woollen  cloth,  and  tobacco. 
'  The  industry  of  the  county,  however,  is  mostly 
'  exhibited  in  grazing  operations,  the  sheep 
'  walks  being  numerous  and  extensive. 


EUDDEE.  The  rudder  of  a  ship  is  too 
well  known  to  require  detailed  description. 
When  it  is  in  a  right  line  mth.  the  keel,  its 
movement  sufl'ers  no  resistance  from  the  water, 
and  the  direction  of  the  ship's  motion  is  not 
afiected  by  it ;  but  when  the  rudder  is  forced 
to  assume  a  position  oblique  to  the  keel,  the 
surface  becomes  subjected  to  a  resistance 
from  the  water,  which  afiects  the  position  of 
the  stern  of  the  vessel,  and  gives  a  new 
direction  to  the  keel,  and  to  the  vessel's  move- 
ment. Patents  are  occasionally  taken  out  for 
improvements  in  the  foi-m  or  action  of  rudders ; 
but  there  is  a  pretty  general  adherence  to  the 
old  Idnd  of  rudder.  Some  rudders  are  worked 
by  a  tiller  or  lever ;  others  by  a  wheel. 

EUE.  This  useful  plant  is  a  native  of  the 
south  of  Europe.  Every  part  of  it  is  marked 
by  ti-ansporent  dots,  filled  with  volatile  oU. 
The  leaves  and  immatm'e  fruits  are  medicinal, 
and  owe  their  mtue  to  the  volatile  oil  and  a 
bitter  extractive.  The  odom*  is  peculiar,  strong, 
and  penetrating;  the  taste  intensely  bitter, 
aromatic,  aud  stimulating.  Eue  possesses 
powerful  stimulant,  antispasmodic,  and  tonic 
properties.  Eue  is  sometimes  called  Herb  of 
Grace,  and  in  some  parts  of  England,  Ave 
Grace.  This  name  is  said  to  have  been  given 
to  it  on  account  of  its  use  in  exorcisms.  In 
company  with  rosemary  it  has  been  used  from 
time  immemorial  as  an  emblem  of  remem- 
brance on  account  of  its  evergreen  foliage. 

EULEE,  PAEALLEL,  In  its  usual  form, 
this  instrument  consists  of  two  rectangular 
rulers  connected  by  two  cross-bars  of  equal 
lengths,  which  move  on  pivots  in  the  rulers 
in  such  manner  that  the  four  pivots,  two  in 
each  ruler,  shall  be  the  four  points  of  a 
parallelogram.  One  ruler  being  held  fixed, 
and  a  hne  drawn  with  the  edge  of  the  other 
ruler  in  any  position,  then  any  motion  given 
to  the  other  ruler  by  the  rotation  of  the  cross- 
bai's  gives,  on  the  edge  of  the  moving  ruler,  a 
line  parallel  to  the  first  Hne.  To  give  the 
instrument  more  extent,  three  rulers  ai-e 
sometimes  put  together,  each  connected  mtli 
the  next  by  cross-bars  in  such  manner  that 
the  cross-bars  connectmg  the  first  and  second 
have  an  opposite  revolution  to  those  connects 
ing  the  second  and  third. 

The  rolling  parallel  ruler  consists  of  an 
ordinary  ruler  of  rectangular  form,  both  edges 
of  which  ai-e  bevelled  and  divided  into  inches 
and  tenths,  or  otherwise.  Two  short  rollers  of 
equal  diameters,  and  connected  by  an  axis  of 
neariy  the  same  length  as  the  iiiler,  are  let 
into  perforations  made  in  the  latter,  so  that 
when  the  instrument  is  moved  perpendicularly 
to  its  length  on  the  paper,  lines  drawn  along 
either  of  its  bovclled  sides  oi'o  parallel  to  one 
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another.  Perpendicularg  to  a  given  Una  are 
drawn  by  adjusting  tlio  raler  so  that  any 
division  on  a  bevelled  edge  may  travel  on  the 
given  line.  . 

RUM.    This  well  known  sphit  is  distilled 
from  cane-juice,  or  the  scummings  of  the 
juice  from  the  sugar-boiling-house,  or  from 
treacle,  or  molasses,  or  from  dander,  the  lees 
of  former  distillations.   As  the  entire  juice  of 
the  caue  is  not  necessary  for  making  rum,  the 
distillation  is  carried  on  in  conjunction  with 
the  manufacture  of  sugar.    The  best  rum  is 
made  from  the  uncrystallised  syrup  called 
molasses.    [Molasses.]    The  proportion  of 
molasses  made  in  crystalhsing  a  cwt.  of  sugar 
vai-ies  from  50  to  90  gallons,  and  depends 
both  upon  the  climate  and  the  season,  being 
lowest  in  the  Leeward  Islands,  which  have  a 
dry  climate,  and  highest  in  Demerara  and 
Trmidad,  and  it  is  in  the  latter  that  in  fine 
seasons  the  proportion  reaches  90  gallons  per 
cwt.    Nearly  one  gallon  of  proof  ram  may  be 
made  from  one  gallon  of  molasses.    The  best 
rum  is  from  Jamaica;  the  worst  from  the 
Leeward  Islands.    The  consumption  of  rum 
in  England  is  diminishing;  its  place  being 
filled  by  gin  and  British  brandy.    In  the 
finer  quahties  of  Jamaica  rum,  slices  of  pine- 
apple are  put  into  the  hogsheads ;  and  the 
liquor  then  obtains  the  name  of  pine  apple 

rum.  , 

A  few  statistics  relating  to  Rum  will  be 
found  under  Spirit  Trade. 

RUSH ;  DUTCH  RUSH.    This  material, 
which  is  used  to  some  small  extent  in  the 
arts,  is  the  Eqidsetum  hyemale.    The  stem  is 
very  rough,  mth  from  fom-teen  to  twenty 
slender  furrows.    It  is  a  native  of  England, 
Scotland,  and  Ireland,  as  well  as  the  continent 
of  Europe;  but  is  almost  unknown  m  the 
middle  and  southern  English  counties,  and 
is  only  spai'ingly  distributed  anywhere.  It 
appears  to  possess  tannin,  and  to  act  as  an 
astringent.    It  is  supposed  to  be  injm-ious  to 
cows,  and  is  said  to  cause  their  teeth  to  drop 
out,  but  horses  eat  it  with  impunity.  This 
plant,  more  than  any  other  species,  is  used  for 
the  pm-poses  of  pohshing.     Lightfoot  says, 
that  in  Northumberiand  the  milk-maids  scour 
their  pails  with  it.    It  is  also  used  for  the 
purposes  of  pohshing  wood,  bone,  ivoiy,  and 
various  metals,  particularly  brass,  and  is 
hrought  into  this  country  from  Holland,  where 
it  grows  abundantly,  and  is  sold  in  the  shops 
of  London  under  the  name  of  Dutch  Rush. 

There  are  several  other  specimens  of  rush 
or  Equisetum,  but  none  so  usefully  apphed  as 
the  spooves  just  noticed. 

RUSHES.  The  well -known  r^(,s/^(?s  of  country 
places  belong  to  a  different  genus  of  plants 


from  the  Dutch  rush.   They  belong  to  the 
Genus  Juncus;   of  which  one  species,  the 
common  soft  rash,  is  to  be  found  in  most 
moist  pastures,  by  the  sides  of  streams,  and 
under  hedges.    In  some  districts  these  rushes 
are  used  by  the  poor  as  a  substitute  for  candles. 
They  ai-e  gathered  in  summer  and  autumn ; 
the  largest  and  longest  bemg  deemed  the 
best.    They  are  kept  m  water  until  they  are 
to  be  peeled;  which  process  consists  in  divest- 
ing the  rush  of  its  peel  or  rind,  so  as  to  leave 
one  regular  narrow  rib  from  top  to  bottom,  to 
support  the  pith.  The  rushes  are  then  bleached 
on  the  dewy  grass,  and  dried  in  the  sun. 
These  rush-piths  are  finally  dipped  into  any 
kind  of  fat  or  grease,  until  they  acquire  a  coat- 
ing analogous  to  that  of  a  candle.    In  the 
bacon  distiicts  of  Hampshire,  hog's  fat  is  em- 
ployed for  this  pm-pose.   "When  White  ^vrote 
his  well-known  Natural  History  of  Sdbourne, 
he  strongly  recommended  this  feature  m 
domestic  economy ;  but  it  is  possible  that  the 
cheapening  of   candles   has   lessened  the 
relative   advantage  of   tlie  more  pnmitive 
system. 

Rushes  are,  however,  more  ordmarily  used 
for  plaiting  into  mats  and  chah-bottoms,  and 
for  constructing  small  toy  baskets.  The  wicks 
of  rashlights  are  made  of  the  pith. 

RUSSIA.    This  vast  Empu-e  ranks  low  in 
respect  to  produce,  manufactures,  and  com- 
merce, relatively  to  the  vast  area  which  it 
covers ;  but  still  it  cannot  fail  to  be  important 
and  even  mighty  when  we  consider  at  how 
many  points  it  comes  into  near  approach  to 
fertile  and  prosperous  lands.    The  1 ,700,000 
square  miles  of  area  in  European  Russia  are 
far  richer  and  tiore  populous  than  the  4,800,000 
square  miles  in  Asiatic  and  American  Russia, 
with  the  exception,  perhaps,  of  the  gold  region 
of  Siberia.   Its  great  rivers  (Volga,  Dwina, 
Dniester,  Don,  &c.)  place  the  heart  of  the 
Empire  in  communication  with  the  Wlnte, 
the  Black,  the  Caspian,  and  the  Baltic  seas  ; 
and  as  Russia  is  for  the  most  part  a  level 
country,  the  extent  of  navigable  rivei-s  is 
most  remarkable.    Tlie  energetic  Czai-s  of  the 
Empire  have  sti-iven  to  make  these  water 
communications  stUl  more  complete,  by  cuttmg 
canals  from  river  to  river  at  certain  points. 
One  such  canal,  for  instance,  connects  the 
Volga  witii  the  Neva;  another  connects  the 
Volga  with  Lake  Ladoga;  a  third  connects 
Lake  Onega  with  tiie  Neva;  and  a  fourth  con- 
nects the  Volga  ^rith  the  Moskwa.  Tlie  result 
has  been  that  there  is  now  continuous  water 
communication  from  tiie  Baltic  and  \N  h.te 
seas  in  the  North,  to  tiio  Caspian  and  Black 
seas  in  the  South ;  and  an  immense  extension 
of  mercantUe  traffic  has  taken  place,  by  whicU 
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the  com  produce  of  the  empire  is  convoyed  to 
whichever  sea  wUl  lead  to  the  best  mai-liot.  _ 

In  respect  to  agricultural  produce,  Russia 
produces  much  more  grain  than  is  reqmred 
for  the  home  consumption ;  and  considerable 
quantities  are  exported,  especially  rye.  Wheat 
is  the  piincipal  object  of  agriculture  m  the 
fertile  tracts  along  the  rivers  in  the  southern 
districts,  but  especially  in  the  Ukrame.  Barley, 
oats,  millet,  and  maize,  are  aU  cultivated. 
Flax  and  hemp  are  more  extensively  grown 
than  perhaps  in  any  other  country  in  Europe; 
both  the  clhnate  and  the  soil  bemg  veiy  favour- 
able to  thek  cultivation.  Tobacco  is  much 
cultivated  in  the  Ukraine,  whence  it  is  ex- 
ported to  the  neighbouring  countries.  The 
climate  is,  not  favourable  to  the  cultivation  of 
fruit-trees;  but  in  the  most  southern  distncts 
there  are  peaches,  apricots,  qmnces,  mulberries, 
and  wahiuts ;  and  in  the  numerous  and  ex- 
tensive orchards  of  the  Crimea  there  aj-e 
also  almonds  and  pomegranates.  Grapes  are 
grown  in  a  few  spots.  Potatoes,  cabbages, 
turnips,  and  carrots,  are  extensively  grown; 
and  in  some  places  cucumbers,  pumpkins, 
and  radishes.  Melons,  asparagus,  hops,  and 
liquorice,  are  among  the  vegetable  produce. 

The  forests  constitute  one  of  the  principal 
sources  of  wealth  to  Russia;  and  then-  pro- 
duce, consisting  of  tunber,  fire-wood,  tai-, 
pitch,  pearl-ash,  and  potash,  is  exported  to  a 
large  amount.     About  three-fourths  of  the 
countries  between  C5°  N.  lat.,  and  the  course 
of  the  Volga  as  far  east  as  its  great  bend  near 
Casan,  are  covered  with  forests.    In  all  these 
countries  only  pine,  fir,  larch,  alder,  and  birch 
are  found,  with  a  few  hme  trees;  ash-teees  are 
rare.    From  these  countries  is  derived  the 
greatest  part  of  the  produce  of  the  forests 
which  goes  to  foreign  markets.    The  central 
provinces  have  in  most  cases  no  more  tunber 
than  is  leqmred  for  their  own  use.   "West  of 
the  Dnieper  several  extensive  forests  occur  on 
the  banks  of  the  Niemen  and  in  the  swamps 
of  Pinsk  and  Ratnor.    South  of  the  swamps 
there  are  some  forests  of  beech.    The  oak 
forests  of  Casan,  Nischnei-Novgorod,  Pensa, 
and  Saratov,  have  engaged  the  attention  of 
government,  on  account  of  then:  great  im- 
portance for  the  navy.  The  southern  provinces 
of  Russia  are  almost  without  trees. 

Russia  contains  minerals  in  great  abundance 
Gold  is  found  chiefly  in  the  Ural  Mountains 
partly  on  the  Eiuropean  side,  but  mostly  on 
the  Siberian  side.    The  produce  in  1846  was 
as  follows : — 
Private  Mining   1490  poods 
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Tho  total  quantity  obtained  in  1847  wag 
1779  poods.  Tho  produce  in  the  ten  years 
1837-46  was  8,387  poods  of  fine  gold,  which 
(at  36  lbs.  avoirdupois  =  1  pood)  amounts 
to  366,931i  lbs.  troy,  value  nearly  10,000,OOOZ. 
The  produce  seems,  however,  to  be  gradually 
diminishmg;  for  the  gold  produce  of  1848 
was  1726  poods,  and  that  of  1849  was  1587. 
Platinum  was  discovered  in  the  Ural  in  1823, 
and  has  been  worked  ever  since ;  the  produce 
in  1848  was  213  poods  =  7668  lbs.  Sdver  is 
met  with  only  m  the  Asiatic  governments. 
The  quantity  obtained  m  1847  was  1190  poods. 
Copper  and  iron  are  extensively  worked  in 
the  Ural,  and  in  other  places.  Mercury, 
arsenic,  nickel,  cobalt,  antunony,  and  bismuth, 
are  met  with,  but  are  not  much  worked.  Salt 
is  found  in  various  lakes,  and  a  salt  formation 
extends  along  the  western  dechvity  of  the 
Ural  Mountains,  to  the  som-ce  of  the  Kama, 
and  thence  westward  on  both  sides  of  the 
Uwalli.  In  all  these  districts  salt  is  made 
from  the  salt  springs^  which  are  numerous. 
Coal  exists  in  a  few  places,  but  not  in  large 
quantities.  Other  minerals  are  not  much 
worked,  with  the  exception  of  marble  and 
granite. 

The  manufactures  of  Russia  commenced,  as 
in  other  countries,  with  the  begmning  of  its 
pohtical  importance,  but  have  been  chiefly 
indebted  for  their  encouragement  and  progress 
to  the  efibrts  of  the  government.  The  czars 
Ivan  I.  and  II.,  vrho  in  the  15th  and  16th 
centuries  had  restored  Russia  to  independence, 
invited  artisans  and  workmen  from  Germany, 
the  Netheriands,  and  Italy,  and  estabUshed  at 
Moscow,  Yaroslaw,  Smolensk,  and  Kiev  manu- 
factures of  woollen  cloth,  linen,  arms,  &c.  But 
the  civil  wars  before  the  accession  of  the 
house  of  Romanoff,  and  the  interference  of 
Sweden  and  Poland,  which  led  to  the  deso- 
lation  of  the  country,  checked  the  infant 
manufactures,  so  that  in  fact  nothing  was  done 
till  the  reign  of  Peter  the  Great,  who  in  this, 
as  in  many  other  respects,  was  the  founder  of 
the  prosperity  of  Russia. 

Dming  the  reign  of  the  present  Emperor 
the  manufactures  of  Russia  have  increased 
to  a  remarkable  extent.  Smelting  works, 
engineering  works,  cotton  factories,  woollen 
factories,  tallow-melting  works,  tanneries,  soap 
factories — aU  have  increased  most  rapidly. 
The  central  part  of  the  empire  is  the  chief 
theatre  of  manufacturing  industry.  Moscow 
has  become  the  focus  of  it ;  in  the  lesser  towns 
of  tho  government  of  which  it  is  the  capital, 
the  number  of  manufactories  continues  to  in- 
crease. Next  to  Moscow,  in  industry,  are  tho 
governments  of  Vladimir,  Nischnei-Novgorod, 
Saratov,  and  St.  Petersburg. 
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The  inland  trade  is  carried  on  in  a  very 
great  measure  by  means  of  annual  fairs,  the 
most  remai'kable  of  which  is  that  of  Nischnei- 
Novgorod.  [Faies.]  The  number  of  these 
great  commercial  fairs  is  somewhat  over 
twenty;  but  there  is  a  still  lai'ger  number  of 
minor  fairs  and  markets.  The  inland  trade, 
as  before  remarked,  is  greatly  promoted  by  the 
extensive  system  of  inland  navigation.  The 
vessels  which  have  arrived  from  the  interior 
at  the  ports  of  Archangel,  St.  Petersburg,  and 
Eiga,  have  frequently  amounted  in  the  year 
from  2,500  to  3,500  barks.  Goods  destined 
for  Odessa  from  the  interior  are  carried  down 
the  Dniester  or  the  Dnieper,  and  from  the 
mouths  of  those  rivers  to  Odessa  by  coasting 
vessels.  Kierson,  Astrakhan,  Taganrog,  Nak- 
hitschevan,  and  Eostow,  are  the  other  chief 
ports. 

The  ships  which  enter  and  clear  at  the 
various  Eussian  ports  annually  have  an  average 
tonnage  of  about  2,000,000  tons;  of  which 
those  to  and  from  Great  Britain  amount 
generally  to  neai-ly  one  half.  The  British  trade 
at  Eussian  ports  in  1848  involved  the  use  of 
— Inwards,  2,562  vessels  ;  outwards,  1,916 
vessels ;  together  969,572  tonnage,  41,61 3  men. 
The  declared  value  of  the  British  and  Dish  pro- 
duce and  manufactures  transmitted  to  Eussia 
in  1847  was  1,844,543Z.;  the  following  were 
the  chief  items :— Coals,  108,378  tons ;  woven 
cottons,  1,541,112  yards  ;  cotton  twist  and 
yarn,  12,853,754  lbs.;  earthenware,  345,421 
pieces;  hardware  and  cutlery,  7,676  cwts.;  iron 
and  steel  goods,  15,732  tons ;  lead  and  shot, 
1,764  tons ;  machinery  and  mill- work,  226,636?.; 
salt,  2,318,584  bushels;  tin,  6,268  cwts.; 
woollens  and  worsteds,  57,720/.;  ditto  yarn, 
1,727,850  lbs.,  =  189,014/.  The  value  in  1849 
was  somewhat  lower.  The  nature  of  the  trade 
between  Eussia  and  Great  Britain  is  indicated 
by  the  chief  exports  from  the  former  to  the 
latter  in  1847,  namely— Bristles,  1,278,570 
lbs.;  cona,  2,000,000  quarters;  flax  and  tow, 
681,167  cwts.;  hemp,  542,857  cwts. ;  linseed, 
353,900  quarters;  tallow,  939,946  cwts;  tai-, 
9,656  casks;  tunber,  220,000  loads;  wool, 
2,949,776  lbs. 

The  St.  Petersburgh  and  Moscow  Railway 
exhibits  some  remai-kable  commercial  features. 
It  was  at  first  intended  to  order  all  the 
locomotives  and  machiueiy  from  England,  as 
being  the  cheapest  in  the  end ;  but  an  enter- 
prizing  American  firm  made  such  offers  as 
induced  the  Emperor  to  enter  into  a  contract 
with  tlicm.  They  were  to  have  the  use  of 
ceriain  machine  works  at  Alexandroffsky, 
which  were  to  bo  adapted  for  their  purposes ; 
they  were  to  employ  their  own  h.inds,  on  their 
own  terms ;  but  they  were  also  to  employ  500 


serfs  belonging  to  the  Alexandroffsky  Estatei 
whose  services  were  to  be  paid  for  at  a  certain 
stipulated  rate:  they  were  to  construct,  at 
those  works,  200  locomotives,  5,800  trucks,  70 
passenger  carriages,  and  other  rolling  stock, 
for  which  they  were  to  be  paid  at  stipulated 
prices;  they  had  the  privilege  of  importing 
coal  and  ii-on  duty  free ;  and  they  were  to  be 
paid  once  a  month  till  all  the  works  were 
finished.  The  whole  was  finished  long  be- 
fore the  railway  itself  was  finished ;  and  the 
Emperor  expressed  his  satisfaction  by  a  dis- 
tribution of  some  of  those  orders  and  medals 
which  fonn  such  a  remarkable  featiu-e  in  the 
imperial  proceedings.  The  Alexandroffsky 
works  covered  160  acres,  and  at  some  periods 
employed  nearly  3,000  persons — nearly  all  of 
whom  were  semi-serfs,  who  worked  weU.  if  well 
directed.  At  the  same  estabhshment  steam- 
engines  have  been  made  for  the  Siberian 
mines. 

It  is  fitting  that  Eussia  should  shew,  at  the 
World's  Exhibition,  to  what  point  her  pro- 
ducing and  manufacturing  skill  has  now 
attained. 

RUST,  in  the  common  acceptation  of  the 
term,  is  the  red  pulverulent  substance  which 
is  formed  on  the  surface  of  u'on  when  exposed 
to  air  and  moisture.    It  is  an  oxide  of  iron. 

EUSTICATED  WOEK,  in  Architectm-e,  is 
a  species  of  decoration  for  waUs,  wherein  the 
joints  between  the  com-ses,  and  between  the 
separate  stones  in  each  course,  are  strongly 
defined  by  sunk  channels  or  gi-ooves.  Eusti- 
cation  gives  an  appearance  of  solidity  to  the 
surface,  and  was  frequently  employed  by  the 
Eomans.  Italian  ai-chitectiu'e  presents  many 
examples  of  rusticated  work,  and  there  ai'e 
several  specimens  among  the  pubUc  buildings 
of  London. 

EYE.  This  valuable  plant  beai-s  naked 
seeds  on  a  flat  ear  furnished  ^Yith  awns  hke 
bai'ley.  The  straw  is  sohd,  the  internal  part 
being  filled  with  a  pith,  which  makes  it  valu- 
able for  litter,  and  stiU  more  so  for  thatching. 
The  value  of  the  straw  is  often  nearly  equal 
to  that  of  the  grain.  Rye  grows  on  poor  hght 
soils  which  are  altogether  unfit  for  wheat.  It 
was  fonnerly  raised  in  considerable  quantities 
in  England,  either  alone  or  mixed  with  wlicat, 
and  was  then  called  McsHn,  from  the  old 
French  word  mcdc,  Avhich  means  mixed.  The 
mesUn  when  ground  produced  a  very  whole- 
some and  palatable  household  bread.  Rye  is 
at  present  raised  in  very  small  quantities  in 
England. 

In  England  rye  is  mostly  sown  as  a  green 
crop,  and  when  fed  oft'  early  in  spring  with 
sheep,  the  land  is  invigorated,  and  wiU  boor 
excellent  potatoes  or  tuniips  the  same  yeai*. 
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The  prcpai-atlon  of  the  land  for  ryo  is  the 
same  as  for  wheat,  except  that  in  very  light 
soils  no  more  ploughings  are  required  than 
will  cleai-  the  ground  of  weeds.  If  lye  is 
sown  after  harvest,  one  ploughing  only  is 
usually  given.  It  will  thrive  upon  rich  wheat 
soils,  as  well  as  upon  lighter,  and,  as  it  throws 
out  numerous  stems  in  rich  land,  it  is  the 
more  profitable  as  fodder,  although  the  crop 


of  grain  might  not  be  so  abundant  when  tlio 
plants  are  too  much  crowded. 

The  Rye  and  Eye- Meal  imported  in  the 
last  three  years  amounted  to  the  follov/ing 
quantities : — 

Ilye.  Hye-Meal. 

1848    62,635  qrs.    35,084  cwts. 

1849    240,556  „      18,408  „ 

1850    94,078  „         966  „ 
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SACBUT,  is  the  name  which  was  formerly 
given  in  England  to  the  Teombone. 

SACCHAROMETER,  is  an  instrument 
used  principally  in  the  operations  of  brewing 
and  making  sugar.  It  serves  to  indicate  the 
density  of  the  hquid  extracted  from  malt,  or 
the  degree  to  which  the  juice  expressed  from 
the  sugar-cane  is  concentrated  previously  to 
imdergoing  the  process  of  crystallisation;  in 
other  words  it  is  a  measurer  of  the  sweetness 
of,  or  the  amount  of  saccharine  matter  con- 
tained in,  a  liquid. 

The  saccharometer  which  is  most  commonly 
employed  is  made  of  copper,  and  differs  in 
form  from  the  hydi'ometer  in  common  use 
only  in  its  stem,  which  is  six  inches  long, 
having  four  equal  faces,  each  less  than  a 
quarter  of  an  inch  in  breadth.  Three  of  these 
faces  are  graduated,  and  the  volume  and 
weight  of  the  whole  are  such  that  when  the 
instrament  is  immersed  in  water  it  sinks  till 
the  top  of  the  stem  is  but  little  above  the 
surface.  The  line  at  which  the  surface  of  the 
water  cuts  the  stem  is  marked  as  the  zero  of 
the  scale;  and  the  graduations  are  such  that, 
when  the  instrument  is  immersed  and  floats 
upright  in  a  vessel  containing  the  saccharine 
matter,  the  number  of  the  division  at  the 
surface  expresses  the  density  of  the  hquid  by 
the  number  of  pounds  avohdupois  which 
ought  to  be  added  to  the  weight  of  a  barrel  of 
water,  in  order  to  show  the  weight  of  an  equal 
volume  of  the  hquid. 

For  the  general  purpose  of  detemining  the 
specific  gravity  of  fluids,  on  the  principle  of 
the  hydrometer  and  saccharometer,  the  best 
instrument  is  one  which  consists  of  a  glass 
cylinder  aboiit  seven  inches  long  and  tlirce- 
quarters  of  an  inch  in  diameter.  It  has  at  its 
lower  extremity  a  stirrup,  canying  a  small 
cup  in  the  form  of  an  inverted  cone,  and  its 
opposite  part  is  drawn  out  so  as  to  form  a 
slender  stem  or  lube,  whicli  is  terminated  at 
the  upper  extremity  by  a  small  cup.  About 


the  middle  of  the  stem  a  mark  is  made,  and, 
in  order  that  the  insti-ument  may  be  enabled 
to  float  vertically  in  a  vessel  containing  the 
hquid  whose  specific  gravity  is  to  be  deteimined, 
a  constant  weight,  which  may  be  a  ball  of  glass 
containing  mercury,  is  placed  in  the  lower  cup. 

SACK,  is  a  Spanish  wine  of  the  dry  kind ; 
in  French,  Vin  sec;  and  in  some  old  English 
works  it  is  caUed  secA\  There  is  a  general 
opinion  that  sack  was  the  same  wine  which  is 
now  named  Sherry. 

SAFETY  LAMP.    [Lamp,  Sapety.] 

SAFFLOWER,  or  Bastard  Saffron,  is  ob- 
tamed  from  the  Cartliamu>>  tinctorius.  This 
plant  has  been  cultivated  in  eastern  countries 
from  the  earliest  times,  both  on  account  of  the 
oil  expressed  from  its  seed  and  for  the  colour- 
ing matter  procm-able  from  its  flowers,  which 
in  their  di-y  state  form  the  SafHower  of  com- 
merce. It  is  largely  used  to  adulterate  saSi-on. 
The  -oil  of  the  seeds  of  Carthamus  was  valued 
by  the  ancients  as  a  laxative  medicine,  and  is 
stiU  employed  by  the  Asiatics  for  the  same 
pui-pose,  as  well  as  for  external  application. 
It  is  most  extensively  used  as  a  lamp-oil.  The 
plant  is  however  chiefly  cultivated  on  account 
of  its  flowers,  not  only  in  China,  India,  and 
Egypt,  but  also  in  the  south  of  Europe.  The 
Safflower  brought  from  China  is  the  most 
valued,  and  fetches  a  much  higher  price  than 
that  from  Bengal.  The  quantity  imported 
into  Great  Britain  in  1847  was  1,128  cwts. 

SAFFRON  consists  of  the  dried  stigmas  of 
the  Crocus  saiiviis,  a  plant  native  of  Greece 
and  Asia  Minor,  but  extensively  cultivated  in 
Austria,  France,  Spain,  and  also  fonnerly  in 
England.  The  Sicihan  sail'ron  is  said  to  bo 
the  produce  of  the  Crocus  odo7-us,  but  both  in 
ancient  and  modern  times  this  sort  has  been 
little  esteemed.  England  is  chiefly  supplied 
from  France  and  Spain;  that  of  Spain  being 
preferred.  In  Germany  however  Spanish 
saffron  is  not  in  such  repute  a«  the  Auslriai), 
great  paius  being  taken  in  the  cultivation  of 
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the  plant  in  that  country.  Wlien  tlid  flowers 
expand,  and  are  thoroughly  open  under  the 
influence  of  the  sun,  the  stigmas,  of  which 
there  are  three,  are  plucked  out,  a  portion  of 
one  style  remaining  attached  to  them,  and 
spread  upon  paper,  to  he  dried  either  by  means 
of  portable  kilns  over  which  a  hair-cloth  or 
fine  sieve  is  stretched,  or  in  a  room  by  the 
sun.  The  stigmas  have  a  penetrating,  aro- 
matic, and,  when  in  large  quantity,  stupifymg 
odour,  and  a  bitter  aromatic  taste ;  by  masti- 
cation the  mouth  and  saliva  are  rendered 
yellow.  By  long  internal  use  of  them  many 
of  the  secretions  acquire  a  yellow  colour. 
According  to  Mr.  Pereu-a,  one  grain  of  good 
saffron  contains  the  stigmata  and  styles  of 
nine  flowers  ;  hence  4820  flowers  are  required 
to  yield  one  ounce  of  saffron.  Saffron  was 
formerly  met  with  in  two  forms.  Hay  Saffron 
and  Cake  Saffron  ;  the  former  is  now  alone  in 
demand,  the  latter  being  entirely  an  artificial 
compound  of  the  florets  of  the  safSower,  gum, 
and  some  other  materials.  About  10,000  lbs. 
of  saffron  were  imported  from  France  in  1847. 

SAGAPE'NUM,  is  a  medicinal  substance 
yielded  by  Ferula  Fersica,  which  grows  in 
Persia  and  other  regions  of  the  East.  It  is 
procured  in  the  same  way  as  assafoetida.  It 
occurs  either  in  tears  or  irregular  masses,  of 
a  dh-ty  bro-wnish  colour,  containing  in  the 
interior  white  or  yellowish  grains.  It  is 
difficult  to  break  (unless  when  very  old),  is 
tenacious,  and  not  easily  powdered,  except  in 
winter.  It  has  a  similar  odour  to  assafcetida, 
but  less  powerful,  with  a  nauseously  bitter 
and  acrid  taste.  It  consists  chiefly  of  resin, 
gum,  and  volatile  oil.  Its  action  on  the 
human  system  is  the  same  as  that  of  assafoe- 
tida and  other  fetid  gum-resins. 

SAGO.    This  word  signifies,  in  the  lan- 
guage of  the  Papuas,  bread,  since  it  constitutes 
the  staple  article  of  food  of  the  inhabitants 
of  the  Eastern  Archipelago  and  other  parts 
where  the  plants  which  yield  it  grow.    It  is 
not  a  seed,  but  the  faiina  from  the  stem  of 
several  palms  and  palm-like  vegetables.  Sago 
is  a  vai-iety  of  starch,  prepared  by  the  plant 
for  the  use  of  the  flowers  and  fruit,  and  is 
most  abundant  just  before  the  evolution  or 
appearance  of  the  flower-bud,  which  is  known 
by  a  whitish  dust  transuding  through  and 
covering  the  leaves.    At  this  time  the  stem 
is  cut  Ao\m  near  the  base,  and  then  di\dded 
into  pieces  of  five  or  six  feet  in  length.  A 
part  of  tiie  outer  hard  wood  is  then  shced  off, 
and  the  workman,  coming  to  the  pith,  cuts 
across  the  longitudinal  fibres  and  the  pith 
together,  leaving  a  part  at  each  end  uncut,  so 
that  when  it  is  excavated  there  remains  a 
trough,  into  which  the  pulp  is  again  put, 


mixed  with  water,  and  beaten  with  a  piece  ot 
wood ;  the  fibres,  being  then  separated  from 
the  pulp,  float  at  the  top,  and  the  flour  sub- 
sides. After  being  cleared  in  this  manner 
by  several  waters,  the  pulp  is  put  into  cylin- 
drical baskets  made  of  the  leaves  of  the  tree ; 
and,  if  it  is  to  be  kept  some  time,  those 
baskets  are  generally  sunk  in  fresh  water  to 
keep  it  moist,  for  the  pulp  will  keep  long  if 
preserved  from  the  an-,  but  if  exposed  it 
presently  turns  sour. 

The  quantity  yielded  by  one  tree  is  prodi- 
gious. Five  or  six  hundred  pounds  are  not 
an  unusual  produce  for  one  tree  ;  and  as  the 
vegetation  still  remains  after  being  felled,  a 
stem  again  springs  up,  which  goes  through  the 
different  stages  of  growth  till  it  is  fit  for  the  axe. 

The  flour  or  powder  is  rarely  imported, 
granulated  sago  being  the  state  in  which  it  is 
commonly  brought  to  Europe.  To  bilng  it 
into  this  state  from  the  flour,  it  must  be 
moistened  and  passed  through  a  sieve  into 
an  iron  pot  (very  shallow)  held  over  a  fire, 
which  enables  it  to  assume  a  globular  forai. 
Thus  all  our  grained  sago  is  half  baked,  and 
wiU  keep  long.  Of  this  granulated  sago  there 
are  two  varieties,  the  common  or  brown  sago, 
and  pearl  sago.  The  latter  is  in  small  hard 
horny  or  semi-transparent  grains,  about  the 
'  size  of  a  pin's  head ;  the  former  ai-e  in  larger 
grains,  about  the  size  of  the  grains  of  pearl 
barley.  Both  are  inodorous,  and  with  an  in- 
sipid taste.  They  sweU  in  cold  water,  and 
are  almost  entu-ely  soluble  in  boiling 
water,  so  as  to  form  a  thick  starch -hlce  solu- 
tion, which  may  be  used  as  a  puddmg,  or 
prepared  in  otiier  ways  as  an  article  of  diet 
for  childi-en  and  invalids,  if  a  faiinaceous 
diet  is  requu-ed.  65,000  cwts.  of  sago  were 
imported  in  1848. 

SAILS;  SAIL  MAKING.  The  principal 
sails  of  large  vessels  can  be  placed  at  riglit 
angles  to  the  direction  of  the  keel  of  the  ship, 
and  this  position  is  given  to  them  when  the 
vessel  goes  before  the  wind ;  in  other  cases 
the  same  sails  may,  by  means  of  the  braces, 
be  placed  obhquely  to  the  keel.  The  saUs 
which  are  attached  to  the  ship's  stays,  and 
the  sails  of  boats  or  small  vessels,  are  when 
supine  iir  a  vertical  plane  passing  through 
the  keel ;  a  certain  degree  of  obhquity  to  that 
plane  may,  however,  be  given  to  them  at  their 
lower  extremities,  if  necessary. 

"When  a  vessel  is  in  Stillwater,  the  pressure 
of  the  wind  against  the  sails  overcomes  its 
inertia,  and  motion  takes  place  in  some  direc- 
tion. The  motion  goes  on  increasing  by  the 
accelerative  power  of  the  mnd,  as  the  motion 
of  a  descending  body  is  accelerated  by  the 
force  of  gravity ;  but  at  the  end  of  a  certoiu 
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time  the  resistance  In  an  opposite  direction, 
both  of  tlie  air  against  the  sails  and  hull  of 
the  ship,  and  of  Uie  water  against  the  latter, 
becoming  equal  to  the  accelerative  power  of 
the  wind,  the  ship  acquires  a  terminal  or 
uniform  velocity,  and  in  this  state  (neglecting 
the  resistance  of  the  air)  there  may  he  said 
to  be  an  equilibriiun  between  the  pressure  of 
the  -wind  against  the  sails  and  of  the  water 
against  the  vessel. 

The  management  of  a  sail  in  a  sliip  be- 
longs to  seamanship ;  but  the  manufactiu-e  of 
the  sail  itseK  is  simply  an  industrial  employ- 
ment. The  canvas  used  for  sails  is  a  very 
stout  material,  woven  in  England  or  Scotland 
from  Kussian  hemp,  and  piu-chased  in  the 
form  of  rolls  called  holts,  each  bolt  containing 
about  40  yards  of  canvas  24  inches  wide. 
There  are  six  or  seven  different  qualities  of 
this  canvas,  according  to  the  size  and  position 
of  the  sail  to  be  made ;  and  each  quality  has 
a  particular  number  attached  to  it,  and  must 
have  a  certain  weight  per  square  foot.  Thus,  in 
the  EoyalNavj',  a  bolt  of  No.  1  canvas,  contain- 
ing 38  yards,  must  weigh  44  lbs.  ;whereas  No.  7 
weighs  only  about  half  as  much :  the  inter- 
mediate numbers  having  intermediate  weights. 

As  the  canvas  is  only  two  feet  mde,  many 
breadths  ai-e  required  to  form  a  lai'ge  sail. 
The  mainsail  of  an  East  Indiaman  contains 
nearly  700  yards  of  canvas :  while  the  whole 
Biut  of  sails  for  such  a  ship  requires  as  much 
as  9000  yards.    As  the  sails  vary  much  in 
shape,  considerable  tact  is  required  in  cutting 
up  the  canvas  so  as  to  avoid  waste.    The  art 
of  the  sail  maker  consists  not  only  in  seaming 
up  the  numerous  breadths,  so  as  to  give  the 
requisite  dimensions  to  the  saO,  but  also  in 
strengthening  the  sail  by  sewing  rope  to  its 
edges.    The  seaming  and  sewing  are  effected 
with  large  three-sided  needles,  of  seven  or 
eight  different  lands,  which  are  threaded  with 
sewing  twine  having  from  200  to  400  fathoms 
to  the  lb.    The  skeins  of  tmne  previous  to 
being  used  are  dipped  into  a  trough,  contain- 
ing melted  tar,  grease,  and  oil,  which  is  after- 
wards dried.    The  sail-maker  has  a  thumb - 
stall  and  a  palm-thimble,  for  protecting  his 
right  hand.    His  stitches  have  a  regulated 
degree  of  closeness,  on  which  his  rate  of  pay- 
ment in  part  depends ;  there  are  usually  about 
100  stitches  in  a  yard.    The  overlapping  of 
the  breadths  is  an  inch  or  an  inch  and  a  half. 
Besides  the  seaming,  sundi'y  small  pieces  of 
canvas  are  stitched  to  the  sail  to  strengthen 
it  in  various  directions ;  and  the  edge  rope  or 
bolt  rope  is  sewn  on  with  great  firmness.  So 
skilfully  is  the  canvas  marked  out  and  c.wi  up 
by  a  master  sail-makcr,  that  in  the  0000  yards 
fiar  the  forty  sails  of  a  largo  ship,  there  Avill  not 
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be  more  than  three  or  four  yards  actually 
wasted.  ' 

The  Storm  Sails  patented  in  1844  by  Mr. 
Archibald  Trail  are  made  in  the  usual  man- 
ner, but  are  subsequently  strengthened  by 
sewing  to  their  siu-face  a  number  of  canvas 
bands  about  an  inch  broad,  with  cords  woven 
in  them,  such  bands  being  secured  at  their 
ends  into  the  bolt-ropes,  or  cords  forming  the 
boundaries  of  the  sail,  and  carried  diagonally 
across  the  sm-face  of  the  sail  at  an  angle  of 
45°  with  the  seams,  and  at  a  distance  of  about 
three  feet  from  each  other.    Two  sets  of 
bands  are  used,  crossing  the  sail  in  opposite 
directions,  one  set  being  attached  on  each 
side  of  the  canvas.  By  this  simple  contiivance 
the  strain  is  so  equalised  as  to  render  tearing 
less  probable  than  with  an  ordinary  sail ; 
while,  if  any  injury  be  inflicted,  the  rent  is 
confined  within  the  naiTow  hmits  of  one  of 
the  diamond-shaped  compartments  into  which 
the  saU  is  divided  by  the  protecting  bands. 
SAL  AMMONIAC.  [Ammonia.] 
SALEP,  Salap,  or  Snloop,  is  a  nutritious 
article  of  diet,  much  valued  in  the  East  for 
its  supposed  general  stimulant  properties,  but 
which  is  justly  esteemed  bland  and  nutritious, 
and  well  suited  to  children  and  convalescents. 
Salep  consists  of  the  tubers  of  different  species 
of  OrchideeB,  which  have  been  loiown  in  medi- 
cine from  very  early  times  by  the  name 
Orchis.    All  these  plants  have  two  tubers, 
charged  with  nutritious  matter,  and  while  one 
is  nourishing  the  flower-stem  and  seeds  of 
the  cniTcnt  year,  by  which  it  is  robbed  of  its 
stoi-e,  the  other  serves  as  a  reservoir  for  th 
flower-stem  of  the  succeeding  year.  This  last 
alone  is  fit  for  use.    Both  are  dug  up  to- 
gether, but  the  solid  one  only  is  retained. 
It  is  dipped  in  warm  water,  after  which  the 
fine  brown  skin  is  easily  removed  by  means 
of  a  coarse  cloth  or  brush.  The  tubers,  being 
thus  cleaned  and  peeled,  are  to  be  arranged 
on  a  tin  plate,  and  then  placed  within  an  oven 
heated  to  the  same  degree  as  is  necessary  for 
baking  bread ;  here  they  are  to  remain  for 
seven  or  ten  minutes,  in  which  time  they  will 
exchange  their  opaque  and  milky  whiteness 
for  a  semi-transparent  horn-lilce  appearance, 
and  a  yellowish  colour,  retaining  their  original 
bulk.  Being  then  withdrawn  from  the  oven, 
they  are  exposed  dm-ing  some  days  to  dry  and 
harden  in  the  au: ;  or  by  the  employment  of  a 
very  gentle  heat,  they  may  be  brought  to  the 
same  state  in  the  course  of  a  few  hovu's :  all 
that  is  then  required  to  adapt  the  salep  for 
food  is  to  boil  it  in  water  (or  milk)  to  the 
requii-ed  consistency. 

SALINOMETER.    An  instrument  has 
been  patented  by  Mr.  How  under  this  name, 
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for  measuring  the  degree  of  saltness  in  the 
water  contained  in  the  boilers  of  maiiue 
steam  engines.  When  this  saltness  gets  be- 
yond a  certain  limit,  it  impedes  the  proper 
action  of  the  boiler,  and  the  salt  water  re- 
quires to  be  removed.  Mr.  How's  appai-atus 
consists  of  a  small  cylinder,  open  at  the  top, 
and  having  a  stop-cock  at  the  bottom.  By 
means  of  this  stop-cock  water  from  the  boiler 
can  be  admitted  into  the  cylinder.  An  instru- 
ment on  the  principle  of  the  hydrometer  and 
saccharometer,  but  adapted  to  this  especial 
j)urpose,  is  immersed  in  the  saline  water; 
and  the  degree  to  which  its  graduated  stem 
will  sink  suflBices  to  measure  the  saltness. 

SALMON  FISHEEY  AND  TEADE.  A 
few  commercial  statistics  concerning  salmon 
will  be  found  under  Fisheeies  ;  and  we  will 
here  append  one  or  two  more. 

The  London  market  receives  its  supply  of 
salmon  chiefly  from  Scotland — three-fom-ths 
from  the  river  Tay.  The  Tay  salmon  sold  at 
Billingsgate  in  recent  years  has  been  about 
15,000Z.  annual  value.  A  small  quantity  of 
Irish  salmon  reaches  Billingsgate  from  Li- 
merick and  Cork ;  and  a  much  smaUer  quan- 
tity of  Severn  and  Wye  salmon.  A  small 
quantity  is  also  brought  over  from  Holland. 
There  seem  to  be  indications  that  the  salmon 
fisheries  generally  are  declining,  and  the  sup- 
ply less  than  it  was  formerly — owing,  as  some 
persons  think,  to  a  somewhat  reckless  mode 
of  fishing,  by  which  the  fish  are  not  allowed 
time  to  arrive  at  matmity.  Salmon  is  brought 
to  Billingsgate  in  boxes.  Of  late  yeai's  there 
have  been  sold  annually  at  Billingsgate  about 
30,000  boxes,  each  containing  seven  salmon ; 
or  about  200,000  salmon.  This  is  inde- 
pendent of  the  fielded  salmon,  brought  to 
London  in  kits. 

SALT;  SALT  TEADE.  The  chemical 
nature  of  this  invaluable  substance  is  noticed 
under  Sodium.  We  -will  here  speak  of  its 
extraction  and  trade. 

The  principal  part  of  the  salt  of  England 
is  made  in  the  valleyof  the  Weaver  in  Cheshire. 
When  the  salt  duty  was  repealed  m  1824, 
there  were  75  works  where  salt  was  raised  in 
a  fossil  state :  34  were  at  Northwich,  26  at 
Winsford,  3  at  Middlewich,  and  2  at  Nantwich, 
all  in  Cheshire ;  2  were  at  Shirley  Wich  in 
Staffordshire ;  6  at  Droitwich  in  Gloucester- 
shire ;  and  3  iu  Dui'ham.  There  were  at  the 
same  time  35  works  at  which  salt  was  made 
by  evaporation  from  sea-water,  29  of  wliich 
were  in  Hampshire  and  the  Isle  of  Wight. 
In  Scotland,  at  the  same  time,  there  Avere  15 
.salt  works,  and  in  all  of  them  salt  was  made 
from  sea  water.  At  Droitwich  alone  260,000 
tons  of  salt  are  made  annually  from  the  brine 


springs  of  that  town.  A  singular  feud  has 
recently  existed  in  the  town,  owing  to  attempts 
made  to  prevent  the  brine  from  flowing  to 
certain  salt  works.  Nearly  the  whole  of  the 
salt  exported  is  made  m  Cheshu'e,  and  is  sent 
down  the  river  Weaver,  which  communicates 
with  the  Mersey,  to  Liverpool.  The  Stafford- 
shhe  rock-salt  is  chiefly  exported  from  Hull, 
and  that  of  Gloucestershire  from  the  port  of 
Gloucester. 

The  rock-salt  of  Cheshire  was  first  dis- 
covered near  Northwich,  while  searching  for 
coal.  It  is  found  from  28  to  48  yards  be- 
neath the  surface  ;  the  first  stratum  is  from 
15  to  25  yards  in  tliickness,  extremely  solid 
and  hard,  and  resembling  brown  sugar  candy. 
Many  tons  at  a  time  are  loosened  by  blasting 
with  gunpowder.  Beneath  this  comes  a  stra- 
tum of  hard  stone,  25  to  35  j'ards  in  thickness ; 
and  then  is  encountered  a  bed  of  perfectly 
white  and  pm'e  salt,  40  yards  thick.  There 
are  also  brine  sj)rings,  which  appear  to  have 
been  formed  by  springs  flowing  over  the  beds 
of  rock-salt,  and  becoming  saturated  with  tlie 
saline  particles ;  this  brine  is  pimiped  up  to 
the  surface.  The  brine  springs  are  from  20 
to  40  yards  in  depth.  The  Enghsh  table  salt 
is  almost  entkely  produced  by  evaporating 
this  brine  ;  but  a  considerable  portion  of  that 
which  is  exported  is  rock  salt.  The  evapora- 
tion was  in  former  times  effected  by  the  heat 
of  the  sun,  but  ai'tificial  heat  is  now  employed. 
So  far  as  observation  has  yet  gone,  the  Enghsh 
supply  is  practically  inexhaustible  :  no  hmit 
is  known  to  the  extent  of  the  beds  or  the 
springs ;  and  it  ought  to  be  regai'ded  as  one 
of  the  blessings  wliich  we  owe  to  the  mineral 
wealth  of  om*  countiy  that  the  beautiful  table 
salt  of  England  may  be  obtained  at  such  an 
extremely  low  price  as  that  now  charged  for 
it.  One  specimen  of  Northwich  rock  salt, 
weighing  two  tons,  has  been  forwai'ded  to 
the  Great  Exhibition. 

About  70,000  tons  of  Cheshhe  salt  are 
annually  used  by  the  alkah  makers  on  the 
banks  of  the  Tyne.  It  used  to  be  conveyed 
round  the  Land's  End  and  the  south  coast  by 
ships ;  but  it  is  now  sent  by  canal  and  river 
to  Liverpool,  from  thence  to  Maiyport  by  sea, 
and  from  thence  to  Newcastle  by  railway. 

A  duty  of  1  Os.  per  bushel  was  laid  on  salt 
in  1798,  which  in  1805  was  iucTeased  to  15s. 
In  1823  this  duty  was  reduced  to  2s. ;  and 
in  1825  was  wholly  repealed.  Salt  used  in 
the  fisheries,  in  bleacbing,  or  in  agricultm-e, 
was  nearly  duty-free.  The  salt  exported  in 
184!)  amounted  to  18,539,865  bushels. 

The  British  government  in  India  monopo- 
lises both  the  manufacture  and  sale  of  salt. 
In  the  ten  years  1830-45,  the  net  receipts 
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■ora  tliis  monopoly  of  home  salt,  nncl  duty 
.  n  imported  salt,  vai'ied  from  989,389/.  to 
1,707,287/.  anmially.  It  is  believed  that  a 
luoderate  duty  on  British  salt  would  yield  as 
large  a  revenue  in  the  course  of  a  few  years, 
if  the  monopoly  were  abolished,  while  com- 
merce would  be  benefitted  by  the  interchange 
of  East  India  sugar  and  other  native  commo- 
lUties  for  British  salt;  smugghng  in  salt, 
which  is  extensively  carried  on,  would  cease ; 
and  in  place  of  arbitrary  and  harsh  restric- 
tions, the  consumer  woidd  obtain  a  better 
article  at  a  cheaper  rate. 

SALTPETRE.  The  chemical  nature  of 
this  valuable  substance  is  explained  ttnder 
Potassium.  About  14,000  tons  of  saltpetre 
were  imported  in  1850. 

SALTS.    The  term  Salt,  originally  re- 
stricted in  its  application  to  common  salt, 
which  it  stiU  means  when  used  merely  by 
itself,  is  now  apphed  to  a  vast  number  of  sub- 
stances which  have  in  many  cases  few  proper- 
ties in  common.    Common  salt  is  the  princi- 
ipal  of  a  class  composed  of  a  metal  and  such 
I  bodies  as  chlorine,  iodine,  bromine,  and  fiuo- 
rrine,  and  the  radicals  of  the  hydracids.  It 
^  was  formerly  believed  that  common  salt  was 
.a  compound  of  mmiatic  acid  and  of  soda; 
;  and  hence  it  was  very  commonly  called  mu- 
iriate  of  soda.    But  it  has  been  shown  by 
J  Davy  that  salt  is  really  chloride  of  sodium. 
;  The  Oxy-Salls  form  another  numerous  and 
i  important  class  of  compounds :  these  are 
t  formed  when  an  oxacid  is  made  to  combine 
'  with  an  oxidised  base ;  as,  for  example,  when 
r  sulphttric  acid  unites  with  soda,  the  result 
1  being  sulphate  of  soda.  The  sulphate  of  pot- 
;  ash,  lime,  magnesia,  &c.,  are  similarly  con- 

■  stituted. 

In  general  properties  the  various  classes 
.  of  salts,  and  indeed  the  individuals  of  the 

■  same  class,  differ  as  widely  as  possible ;  some 
:  are  crystalhsable,  others  uncrystalUsable  ; 

they  are  colourless,  and  of  various  colours ; 
;  sapid  and  insipid;  soluble  and  insoluble  in 
water,  alcohol,  and  other  menstrua ;  volatile 
and  fixed  in  the  fire ;  decomposeable  or  un- 
decomposeable  by  the  same  re-agent. 

SALVADOR,  SAN,  or  BAHIA,  formeriy 
the  capital  of  Brazil,  is  still  one  of  the  greatest 
commercial  ports  of  that  empire.  The  bay 
presents  a  capacious  basin  with  several  islands 
and  harbours,  a  depth  of  water  varying  from 
8  to  40  fathoms,  and  ample  room  and  shelter 
for  all  the  fleets  in  the  world.  Three  roads 
lead  from  Bahia  to  the  interior  of  Brazil,  by 
which  the  foreign  goods  reach  the  places  of 
consumption,  and  the  produce  of  the  country 
is  brought  to  market.  The  exports  consist  of 
sugar,  cotton,  coffee,  tobacco,  cigars,  rice,  rum. 
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molasses,  tallow,  hides,  horns,  cocoa-nuts, 
fancy  woods,  buUion,  &c.  For  the  year  end- 
ing September  30,  1849,  Bahia  exported 
62,000  cases  and  9925  bags  of  sugar;  19,500 
bales  of  cotton ;  20,238  bags  of  coffee ;  82,806 
hides  ;  9554  pipes  of  rum  ;  and  10,901  bales 
of  tobacco.  The  imports  consist  of  different 
kinds  of  cotton  fabrics,  woollen  stuffs  and 
cloth,  linen,  iron  and  tin  ware,  provisions, 
flour,  salt,  fish,  soap,  wines,  codfish,  leather, 
furniture,  &c. 

SAMPHIRE,  is  a  herb  in  much  request 
in  some  parts  of  the  country  as  a  salad  and 
pickle.  The  true  samphire  is  the  Crithmum 
7naritimiim,  a  plant  belonging  to  the  nattu'al 
order  UmhelUferai.  It  grows  on  rocks  by  the 
sea-side.  The  species  of  Salicornia  are  often 
called  samphire,  and  ai-e  used  in  the  same 
manner,  but  they  ai-e  very  much  inferior  to 
the  Crithmum  as  an  article  of  diet. 

SANDAL  WOOD.  This  wood,  yielded  by 
one  or  more  species  of  Saniahmi,  is  well 
known  both  in  commerce  and  the  arts  as  a 
fragrant-smeUing  wood.  It  is  used  as  incense, 
and  is  also  employed  in  the  manttfactm-e  of 
necklaces,  fans,  elegant  boxes,  and  cabinets. 
There  are  three  kinds  known,  the  white,  the 
yellow,  and  the  red.  The  last  is  the  Sanders' 
ivood  (as  it  is  often  called)  of  commerce, 
which  is  used  only  as  a  dye  wood  and  as  a 
slight  astringent  in  medicine.  The  white 
sandal  tree,  when  felled,  is  barked,  cut  into 
billets,  and  buried  in  a  dry  place ;  the  deeper 
the  colour  and  the  nearer  the  root,  the  more 
fragrant  it  is.  As  seen  in  commerce  it  is  in 
compact  pieces  of  a  white  colour  and  agree- 
able odom',  but  with  little  taste.  The  Chinese 
manufacture  various  articles  with  the  yellow 
sandal  wood,  which  is  the  most  fragrant ;  they 
also  burn  it  in  their  temples  and  private 
houses  as  an  incense,  and  especially  in  the 
form  of  long  slender  candles,  which  are 
formed  by  coveting  the  ends  of  sticks  with 
the  sawdust  of  sandal  wood  mixed  with  rice 
paste. 

About  200  tons  of  sandal  wood  are  annually 
imported  into  Calcutta  from  the  Malabar 
coast,  and  about  twice  as  much  into  Canton 
from  the  islands  of  the  Indian  Archipelago. 
The  red  sandal  or  sanders  wood  is  imported 
in  large  billets,  which,  when  fresh,  are  of  a 
brilliant  red  colour,  but  which  gradually 
deepens  by  exposure  to  air;  it  takes  a  very 
fine  pohsh,  and  somewhat  resembles  Brazil 
wood. 

SANDARAC.  Although  usually  called  a 
gum,  sandarac  does  not  possess  the  requisite 
characteristics;  it  consists  of  a  mixttu-e  of 
two  different  kinds  of  resin  and  a  little  volatile 
oil.    It  exudes  spontaneously  from  the  bark 
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of  certain  large  trees  which  grow  in  Morocco ; 
it  concretes  in  irregular  drops  or  masses  on 
the  surface,  of  a  yellowish  colour,  and  semi- 
transpaient.  A  powder  forms  on  the  surface, 
which  constitutes  pounce.  The  sandarac  easily 
melts  and  ignites,  and  emits  a  somewhat 
powerful  odour.  It  is  used  for  the  preparation 
of  varnishes  ;  also  occasionally  for  uacense  or 
pastiles,  plasters,  and  ointments.  Sandarac 
is  sometunes  used  to  adulterate  mastic ;  and 
it  is  itself  occasionally  adulterated  with  a 
cheaper  substance. 

SANDIVER.  This  name  i3  given  to  the 
saline  scum  that  swims  on  molten  glass  when 
the  ingredients  first  combine  into  a  homo- 
geneous mass.  It  is  called  by  the  French 
sel  dc  verre,  or  glass  salt.  It  is  occasionally 
used  as  a  tooth  powder. 

SAONE.  The  river  Sa&ne  in  France  gives 
name  to  two  departments,  each  of  which  pre- 
sents a  few  interesting  features  connected 
Avith  industry. 

In  Sadne-et-Loire  about  18,000,000  gaUons 
of  wine  are  made  annually ;  the  best  lands  are 
those  groAvn  near  Eomanlche  in  the  arron- 
dissement  of  Macon,  near  which  there  is  also 
the  richest  manganese  mine  in  France.  The 
department  contains  one  of  the  richest  coal 
fields  in  France.  Fifteen  mines  are  worked ; 
and  in  their  neighbourhood  are  numerous 
iron  works,  the  ore  used  in  which  is  partly 
mined  in  this  district,  but  most  of  it  is  the 
produce  of  distant  mines.  At  Creuzot,  where 
iron  and  coal  mines  are  worked,  is  one  of  the 
most  important  iron  works  in  France,  and 
great  foundries  in  which  cannon,  anchors, 
steam  machinery,  mill  castings,  &c.,  are  manu- 
factured. There  are  large  forests  of  oak,  elm, 
beech,  and  fir,  in  the  Morvan  and  Cevennes 
ranges,  and  in  several  other  districts ;  m  the 
eastern  division  of  the  department  the  forests 
contain  also  maple  and  poplar.  To  the  m- 
dustiial  products  of  the  department  already 
mentioned  axe  to  be  added  steel  and  steel 
ware,  glass  bottles,  copper  ware,  paper,  beet- 
root, sugar,  pottery,  bricks,  cotton  cloth  and 
yarn,  linen,  leather,  felt  hats,  dragget,  plaids, 
wine  casks,  oil,  flour,  &c. 

In  Haute  Sadne  the  mountainous  regions 
aboimd  in  forests  of  oali,  fir,  beech,  ash,  &c., 
and  are  covered  in  many  pai-ts  with  good 
summer  pasture.  Minerals  are  abundant,  m- 
cluding  red  and  gray  granite,  green  and  violet 
porphyry,  freestone,  lithographic  stone,  grind- 
stone, gypsum,  white  sand  used  in  glass  fac- 
tories, limestone,  marble,  and  iron.  Several 
iron  and  coal  mines  are  worked.  Vast  quan- 
tities of  chei-ries  for  making  ku-schwasser  are 
cultivated.  About  8,000,000  gallons  of  in- 
ferior Burgundy  wino,  are  made  annually. 


The  chief  industrial  product  is  iron,  in  the 
various  forms  of  pig,  bar,  sheet,  tin  plates, 
steel,  wire,  or  ai-ticles  of  ironmongery.  This 
manufacture  is  carried  on  in  about  60  forges, 
furnaces,  and  foundries.  The  other  indus- 
trial estabhshments  include  glass-works,  pot- 
teries and  brickfields,  distilleries,  tan-yards, 
cotton  mills,  paper-mills,  dyehouses,  oil  mills, 
(fee.  Straw  and  felt  hats,  hosierj',  drugget, 
and  hempen  cloth  are  also  made;  and  there 
is  good  trade  in  corn,  flour,  hay,  timber,  oak 
staves,  deals,  butter,  cheese,  salt  and  cattle. 

There  is  one  remarkable  establishment  in 
this  department  which  deserves  notice.  It  is 
the  corn  mill  belonging  to  M.  Tramoy,  at 
Gray.  This  miU,  which  is  of  elegant  con- 
struction, and  the  finest  estabhshment  of  tlie 
kind  in  France,  is  driven  by  a  current  drawn 
from  the  Saone.  It  contains  eleven  water 
wheels,  which  drive  eleven  pairs  of  stones  and 
a  saw  mill;  and  by  ingenious  mechanical 
contrivances,  all  the  vai-ious  processes  in  the 
grinding,  sifting,  and  lifting  of  the  greater 
part  of  the  surplus  com  of  five  adjacent  de- 
partments ground  in  this  vast  establishment, 
are  performed  -fdth  the  help  of  only  fifteen 
workmen.  The  flour  from  these  mills  enters 
largely  into  the  supply  of  Lyon  and  Marseille, 
whither  it  is  conveyed  by  barges  down  the 
Saone  and  Ehone. 

SAPAN-WOOD.  This  dye-wood  is  yielded 
by  a  species  of  Cwsalpinia,  which  grows  in 
India  and  the  Indian  Archipelago.  The  wood 
has  been  used  as  a  dye-wood  from  xevj  early 
times  in  India,  and  is  described  as  a  medicine 
in  Persian  works.  It  found  its  way  into 
Europe  some  time  before  the  discovery  of 
America,  and  it  stiU  continues  to  be  imported. 
Its  colouring  matter  difi'ers  litUe  from  that 
of  Brazil  Wood ;  but  the  best  Sapan  Wood 
does  not  yield  more  than  half  the  quantity 
that  may  be  obtained  from  an  equal  weight  of 
Brazil  Wood,  and  the  coloiu:  is  not  so  bright. 

SAPINDUS,  or  Indian  soap,  is  a  plant,  the 
hemes  of  which  are  used  for  soap  in  many 
parts  of  Asia.  In  the  East  Indies  several 
species  yield  berries  which  m  their  dried  state 
may  be  bought  in  every  bazaar,  as  they  are 
eveiTwhere  employed  as  a  substitute  for  soap. 
The  fleshy  part  of  these  berries  is  viscid,  and 
in  drying  assumes  a  shining  semi-transpai-ent 
appearance.  When  inibbed  with  water,  they 
form  a  lather  like  soap.  This  is  owing  to  the 
presence  of  a  principle  called  by  chemists 
Saponine,  which  is  often  united  x^^th  an  acrid 
principle,whence  these  berries  are  said  to  injure 
cloth  which  has  been  much  washed  with  them. 
The  bai-k  and  root  have  similar  properties, 
and  have  been  employed  for  the  same  pur- 
pose, as  weU  as  medicinally,  in  the  counuiea 
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.vliere  they  are  indigenous.  The  benies,  which 
u  e  ahout  the  size  of  cherries,  enclose  black 
shining  nuts.  The  kernel  of  these  nuts  con- 
■ains  an  edible  oil,  which  is  sometimes  em- 
ployed for  burning.  The  fruits  of  some  species 
ue  eaten,  and  the  wood  of  others,  which  is 
jj  2lose  grained  and  hai-d,  forms  valuable 
litimber. 

SAPPHIRE.  [Corundum.] 
SARCO'PHAGUS  is  the  name  given  to 
tllhe  Egyptian  stone  coSans.  These  coffins 
c3onsist  of  two  parts,  a  case  formed  of  one 
ppiece,  and  open  at  the  top,  in  which  the  mummy 
was  to  be  deposited,  and  a  lid  to  cover  the 
ttop.  As  these  sarcophagi  ai-e  generally  of 
hdard  stone,  and  often  extremely  hard,  the 
working  of  them  must  have  been  very  expen- 
?sive,  and  they  could  only  have  been  made  for 
kidngs  and  very  rich  persons.  There  are  some 
fine  specimens  in  the  British  Museum. 

SARDINIA.     This  large  Mediterranean 
iasland  is  well  provided  with  forests  ;  the  best 
tiimber  is  in  the  mountainous  districts.  The 
ccork  tree  grows  very  large  and  in  great  quan- 
tiity  in  the  northern  part  of  the  island.  Timber 
ids  very  scarce  in  the  plains,  and  the  want  of 
rroads  prevents  the  people  from  making  use 
of  that  of  the  mountain  forests.  Dwarf 
iimulberry-trees  grow  in  abundance.    The  vine 
ids  extensively  cultivated,  both  soil  and  climate 
bbeing  highly  favom-able  to  it ;  and  though  the 
iprocess  of  making  mne  is  stUl  very  imperfect, 
^^Sardinia  produces  some    excellent  vnnes. 
}Malvasia,  or  Malmsey,  and  Muscat  are  both 
^Sardinian  wines.  There  are  several  extensive 
HoUve-grounds,  but  the  oil  has  not  yet  been 
llai-gely  exported,  although  this  branch  of 
commerce  is  on  the  increase.    Cheese  is  a 
-great  object  of  rural  economy;  it  is  made 
chiefly  from  sheep  and  goats'  milk,  and  being 
-steeped  in  brine  it  has  a  salt  bitter  taste. 
I  Little  butter  is  made,  as  the  treatment  of  cows 
i  is  not  well  understood,  and  fodder  is  scarce. 
"Tobacco  is  grown  in  some  districts,  and  is  a 
I  royal  monopoly.    Salt  is  a  monopoly  of  the 
;  government,  and  a  profitable  branch  of  the 
I  royal  revenue.    The  salterns  are  round  the 
!  gulf  of  Gagliari,  at  Oristano,  Terranova,  and 
(  on  the  northern  coast  west  of  Porto  Torres  ; 
t  they  are  worked  by  convicts  sentenced  to  the 
galleys,  but  the  excavation  of  the  mounds  and 
:  the  carriage  of  the  salt  is  a  laboiur  forced  on 
I  the  adjacent  villagers,  for  which  they  receive 
i  a  small  compensation.    Flax  is  cultivated  to 
■  a  small  extent,  and  is  woven  into  linen.  Wool 
is  coarse,  owing  to  the  flocks  being  neglected, 
and  it  is  manufactm-cd  into  coarse  cloth  for 
the  peasantry.    A  better  quality  of  cloth  and 
fine  flannel  are  made  of  lambs'  wool. 
The  fisheries  of  Sardinia  are  very  produc- 


tive, especially  the  establishments  for  taking 
the  tunny  fish,  which  are  on  various  parts  of 
the  coast.  The  fishciy  lasts  from  April  t' 
July.  Most  of  the  tunnies  weigh  from  100  t  j 
300  lbs. ;  and  all  the  parts  of  the  fish  are 
turned  to  account,  most  of  them  being 
salted.  Most  of  the  txmneries  ai-e  let  to 
foreigners,  who  ship  oft  the  produce  to  vaiious 
ports  of  the  Mediterranean,  and  a  compara- 
tively small  proportion  is  used  in  the  island. 
There  are  fisheries  of  anchovies,  sardines, 
coral,  and  pearls  off  the  coast.  The  coral  is 
pohshed  and  worked  into  necldaces,  earrings, 
and  other  ornaments,  at  Genoa,  Leghorn, 
Marseille,  and  Naples.  The  pearls  are  of  in- 
ferior quahty. 

Sardinia  was  noted  in  ancient  times  for  its 
mines,  which  were  worked  to  a  great  extent, 
as  is  attested  by  vast  excavations  and  remainii; 
of  foundries.  Gold  and  silver  mines  were  at 
one  time  worked.  Mercury,  iron,  and  lead 
are  met  with  in  various  parts.  In  the  eastern 
mountains  are  found  porphyry,  basalt,  ala- 
baster, and  marble.  Chalcedonies,  jaspers, 
carnelians,  sardonyx,  turquoises,  and  rock 
crystal,  are  found  in  the  mountains  of  the 
west. 

When  we  speak,  in  England,  of  the  lung  of 
Sardinia,  we  allude  to  a  kingdom  which  in- 
cludes much  more  than  the  island  of  that 
name ;  it  includes  Sardinia,  Savoy,  Piedmont, 
Genoa  and  Nice,  all  of  which  are  now  undet 
one  king.  The  Continental  States  of  the 
king  of  Sardinia  have  several  fine  carriage 
roads  across  the  Alps  and  Apennines,  which 
intersect  their  Territory.  The  plains  of  Pied- 
mont are  well  supphed  with  canals,  chiefly  for 
the  purpose  of  krigation.  The  staple  pro- 
ducts for  exportation  are  silk,  rice,  hemp, 
wine,  and  oU.  The  principal  manufactures 
consist  of  paper,  silks,  woollens,  Unen,  glass, 
and  cotton  yarn-.  The  importation  of  colonial 
articles  and  English  manufactures  takes  place 
cliiefly  through  the  port  of  Genoa.  A  con- 
siderable trade  is  carried  on  with  Switzerland 
and  Germany  by  the  Lago  Maggiore  and  the 
road  of  Mount  St.  Bernard  leading  to  the 
Grisons.  The  commerce  of  the  three  prin- 
cipal ports  of  the  Sardinian  States,  Nice, 
Genoa,  and  Cagliari,  is  illustrated  by  the  fol- 
lowing statement  for  1846  : — 

Ships  which  entered  and  declared  at 


VesseiS. 

Tons. 

C'vcws. 

576,705 

30,743 

309,399 

32,270 

...  724 

70,018 

0,711 

10,608 

960,022 

78,724 

The  exports  of  British  produce  and  manu- 
faotm'os  to  the  Sardinian  States  in  1848, 
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amounted  in  value  to  Gil, 992L  ;  besides  tlie 
produce  and  nianufactui-es  of  other  countries. 
The  imports  from  those  states  into  England 
consist  chiefly,  (and indeed  almost  entirely)  of 
silk. 

SARDONYX.  [Agate.] 

SASSAFRAS.  The  species  of  this  genus 
of  plants  most  known  is  the  Sassafras  Laurel, 
an  inhabitant  of  the  woods  of  North  Ame- 
rica, from  Canada  to  Florida.  It  is  mostly  a 
small  tree  or  bush,  but  sometimes  attains  the 
height  of  forty  or  fifty  feet.  In  America  the 
Sassafras  is  divided  into  two  varieties,  the  red 
and  white.  Its  great  use  is  for  medicinal 
purposes.  It  is  however  employed  in  America 
for  making  bedsteads  and  other  articles  of 
furniture,  which  are  not  liable  to  the  attacks 
of  insects,  and  give  out  a  very  agreeable  odour. 
The  root  of  the  Sassafras  Laurel  is  the  ofiici- 
nalpart  in  the  London  Pharmacopoeia;  but 
the  whole  plant  possesses  the  aromatic  odour 
common  to  the  Laurels ;  and  some  assert  that 
the  bark  of  the  stem  and  branches  is  stronger 
than  that  of  the  root ;  but  this  seems  to  be 
an  error.  The  taste  is  shaiiJ,  acrid,  aromatic, 
and,  as  well  as  the  odour,  resembles  fennel. 
A  kind  of  chocolate,  called  Sassafras  Chocolate, 
is  made  from  the  nuts  of  the  sassafras  tree,  to 
form  a  beverage  for  invalids. 

SATIN.  [Silk.] 

SATIN  SPAR  is  a  whitish,  fibrous,  trans- 
lucent mineral,  which  occurs  at  Alston  Moor 
in  Cumberland,  and  in  North  America,  in 
tabular  masses  of  an  inch  or  two  in  thiclmess, 
in  veins  in  slaty  clay  and  shale.  It  consists 
chiefly,  if  not  altogether,  of  carbonate  of  lime. 

SATINWOOD.  This  beautiful  wood  is 
obtained  from  an  East  Indian  tree  called  the 
Chloroxylon  Swietenia.  It  is  of  a  deep  yellow 
colour,  remarkably  close  grained,  heavy,  and 
durable,  and  comes  nearer  to  box  wood  than 
the  produce  of  any  other  ti-ee.  An  essential 
oil,  called  wood  oil,  is  obtained  from  the  satm- 
wood  tree. 

SATURATION.  When  common  salt,  or 
indeed  most  other  saline  and  many  vegetable 
bodies,  are  added  to  water  until  it  ceases  to 
dissolve  them,  the  solution  so  obtained  is 
termed  a  saturated  solution  of  the  substance 
dissolved.  Saturation  may  exist  with  regard 
to  one  body  and  not  to  another.  Thus  water 
saturated  with  common  salt  will  still  dissolve 
sulphate  of  soda,  and  vice  versa;  so  also  a 
saturated  solution  of  common  salt  will  dissolve 
sugar.  There  are  many  other  cases  in  which 
the  point  of  satm-ation  may  be  determined  by 
the  cessation  of  solution;  while  there  is  a 
third  class  in  whicli  saturation  cannot  be  de- 
termined by  insolubility ;  as  when  both  bodies 
are  employed  in  p  iluid  slate,  or  when  the 


excess  of  a  solid  body  is  soluble  in  the  water 
which  holds  the  saturated  salt  in  solution. 
The  saturating  power  of  bodies  is  in  many 
cases  greatly  influenced  by  heat,  while  in 
others  variation  of  temperatm-e  produces  but 
httle  efi'ect;  thus  cold  water  will  take  up 
nearly  as  much  common  salt  as  hot  water ; 
but  sulphate  of  soda  is  more  soluble  in  hot 
water  than  in  cold. 

SAW  MANUFACTURE.  Saws  were  used 
by  the  ancient  Egyptians  ;  a  specimen,  found 
among  the  tombs  of  Thebes,  is  deposited  in 
the  British  Museum.  There  is  a  pictm-e 
among  the  remains  discovered  in  the  ruins  of 
Herculaneum,  representing  the  interior  of  a 
carpenter's  workshop,  with  two  genii  cutting  a 
piece  of  wood  with  a  frame-saw;  and  on  an 
altar  preserved  in  the  Capitohne  Museum  at 
Rome  there  is  a  perfect  representation  of  a 
bow-saw,  exactly  resembling,  in  the  form  of 
the  frame,  and  the  twisted  cord  for  tightening 
it,  those  used  by  modern  cai-penters. 

Saws  are  of  various  forms  and  sizes,  accord- 
ing to  the  purposes  to  which  they  are  to  be 
apphed.  The  Cross  Cut  Saw  is  used  for 
dividing  logs  transversely.  The  Pit  Saw,  a 
long  blade  of  steel  with  large  teeth,  and  a 
transverse  handle  at  each  end,  is  used  for 
sawing  logs  into  planks  or  scanthngs.  The 
Frame  Saw  is  a  blade  from  five  to  seven  feet 
long,  used  in  a  simUar  manner  to  the  pit  saw, 
but  it  causes  less  waste,  because  the  blade, 
being  stretched  in  a  frame,  may  be  made  much 
thmner.  The  Blpping  Saw,  Half  Ripper, 
Hand  Saw,  and  Pannel  Saw,  are  saws  for  the 
use  of  one  person,  the  blades  tapering  in  width 
from  the  handle.  Tenon  Saws,  Sash  Saivs, 
Dovetail  Saivs,  &c.,  are  made  of  very  thin 
blades  of  steel,  of  equal  width  thi-oughout 
their  whole  length,  and  stifi"ened  with  stout 
pieces  of  ii'on  or  brass  fixed  on  then-  back 
edges.  Comjmss  Saws  and  Key  Hole  Saws 
are  long  naiTow  saws,  tapering  fi-om  about  an 
inch  to  an  eighth  of  an  mch  in  width,  used  for 
making  curved  cuts.  Small  Frame  Saws  and 
Bow  Saws,  in  wliich  very  thin  narrow  blades 
ai-e  tightly  sU-etched,  ai-e  occasionally  used  for 
cutting  both  wood  and  metal.  Saws  are  made 
for  cutting  bone,  iron,  brass,  and  many  other 
hard  substances. 

The  very  commonest  kind  of  saws  ai'c  maclo 
of  iron-plates,  hammer-hardened,  and  planish- 
ed upon  an  anvil,  to  give  them  some  degree 
of  stiffness  and  elasticity.  Tlie  more  useful 
saws  are  made  either  of  shear  or  cast  steel. 
Tlie  steel,  reduced  to  thin  sheets,  is  cut  into 
'  pieces  of  suitable  size  and  shape.  The  edges 
are  perfected  by  fiUng,  and  holding  the  flat 
sides  of  the  plates  against  largo  gnndstoncs, 
which  process  prepaiv.s.  them  for  the  cutUug 
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■  the  teeth.    This  operation  is  usually  per- 
imod  by  a  die-cuttei'  in  a  fly-press,  the 
odorf  of  the  saw-plate  being  duly  regulated, 
.  that  the  teeth  shall  be  uniform ;  the  laj-ger 
t  th  being  cut  one  at  a  time ;  and  the  smaller, 
•A  O,  three,  or  more  at  a  time,  according  to 
ireumstances.    The  we  edges  left  on  the 
oth  by  the  cutting-out  press  are  removed  by 
:ing,  after  which  the  plates  undergo  the  pre- 
sses of  hardening  and  tempering.  The  next 
1  oration  is  planishing  by  hammers,  to  make 
I  em  more  even  and  equally  elastic;  after 
\  aich  the  saws  are  ground  on  large  grind- 
jtones.    The  plate  is  held  against  the  ckcular 
iace  of  the  stone  by  an  interposing  board, 
jjigainst  which  the  giinder  presses  with  all  his 
fabrce,  in  order  to  grind  it  as  evenly  as  possible. 
IHe  stands  on  tip -toes,  stretching  over  the 
atone,  which  revolves  with  great  rapidity ;  his 
laands,  arms,  breast,  and  knees  being  all 
■Drought  into  action  to  produce  the  desired 
'Bffect.    As  this  grinding  impairs  the  flatness 
land  elasticity  of  the  saw-plates,  they  are  sub- 
anitted  to  a  second  hammering  by  the  pla- 
liiishers,  and  their  elasticity  is  restored  by 
Ideating  them  over  a  coke  fire  until  they  attain 
1 1  faint  straw  colour.    The  marks  of  the  ham- 
mer are  removed  by  again  passing  the  saws 
iightly  over  a  grindstone,  after  which  the  final 
>3oUsh  is  given  by  a  fine  hard  stone,  a  glazing 
"■vheel  covered  with  buff- leather  and  emery,  or 
1 1  wooden  wheel,  called  the  Hard  Head.  After 
^)eing  cleaned  by  women,  the  saws  are  handed 
!0  the  Setter,  who  lays  each  alternate  tooth 
)ver  the  edge  of  a  small  anvU,  and  strikes 
hhem  so  as  to  bend  each  uniformly  into  a 
i.light  deviation  from  the  plane  of  the  saw,  and 
jihen,  tm'ning  the  saw-plate,  he  sets  the  re- 
iinaining  teeth  in  lilce  manner,  but  in  the  oppo- 
ite  direction :  sometimes  peculiar  tools  are 
Msed  for  this  setting.    After  being  set,  the 
law  is  placed  between  two  plates  of  lead,  in  a 
lice,  and  the  teeth  are  shai-pened  with  a  tri- 
iimgular  file.    The  size,  fonn,  and  sharpness 
'!')f  the  teeth,  vary  according  to  the  pm-pose  to 
fVhich  the  saw  is  to  be  applied.    The  handles 
liu-e  then  fixed  on  by  nuts  and  screws,  and  the 
saws  cleaned  off,  oiled,  and  packed  in  brown 
laper  for  sale. 

Saws  for  cutting  stone  are  without  teeth, 
1  dthough  they  are  sometimes  slightly  notched 
-ipon  the  cutting  edge,  that  they  may  collect 
1  md  retain  the  particles  of  sand  that  are  con- 
:  lucted  into  the  cut  by  a  small  cmTcnt  of  water, 
i  ind  by  the  attrition  of  which  the  effect  is 
nainly  produced.  The  saw  plate  is  tightly 
stretched  in  a  kind  of  rectangular  frame,  of 
'irhich  it  forms  the  lower  side ;  and  the  frame, 
oeing  suspended  by  ropes,  is  moved  backwards 
ond  forwards  by  one  or  two  men. 


The  saw  manufacture  is  one  of  the  most  in- 
teresting departments  of  the  industry  at  Shef- 
field. Saws  are  made  in  that  town  to  an  im- 
mense extent. 

SAW  MILLS.  Although  saw  mills  have 
not  been  very  generally  introduced  till  within 
a  few  years,  they  are  by  no  means  of  recent 
origin.  They  were  used  in  England  in  the 
17th  century,  but  not  without  great  opposition. 
Many  of  the  earlier  saw  mills  were  driven  by 
water,  and  those  of  North  America  are  still 
generally  worked  by  that  power. 

The  earhest  kind  of  sawing-machinery  was, 
in  its  essential  features,  the  same  as  that  still 
used  for  saT\dng  logs  of  timber  into  planks. 
In  this  machine  the  saws  are  stretched  in  a 
frame  which  shdes  up  and  down  on  vertical 
guides;  the  reciprocating  motion  being  im- 
pai-ted  to  the  frame  by  a  crank  upon  an  axle 
tm'ned  by  a  connection  with  the  water-wheel 
or  other  prime  mover.  The  log  is  supported 
on  a  can'iage  resting  upon  rollers,  and  is  made 
to  advance  a  little  at  each  stroke  of  the  saws, 
which  cut  during  their  descent  only.  The 
saws  are  usually  either  six  or  eight  in  num- 
ber. Attempts  have  been  made  to  introduce 
sawing  machines  with  two  sets  of  saws,  one  of 
which  should  cut  upwards ;  but  they  do  not 
appear  to  have  succeeded.  A  similar  effect 
is  sometimes  produced  by  connecting  two 
machines  with  one  axle ;  the  cranks  being  so 
adjusted  that  one  saw-frame  descends  while 
the  other  rises. 

The  balks  of  timber  to  be  divided  into 
planks,  of  which  two  are  generally  operated 
upon  simultaneously,  are  supported  by  rollers, 
and  secured  at  the  ends  by  suitable  fastenings 
to  a  long  iron  carriage.  This  carriage  is  so 
connected  to  the  saw  frame  by  wheel  and 
pinion  work,  that  the  carriage  and  balks  of 
timber  are  propelled  forward  as  fast  as  the 
wood  is  cut.  In  order  to  keep  the  baUvS  of 
timber  steady  during  the  cut,  their  mner  sides 
slide  against  pohshed  steel  plates  fixed  to  tlio 
frame  work  of  the  machine,  against  which  they 
are  pressed  by  rollers. 

The  loss  of  power  occasioned  by  the  reci- 
procating motion  of  a  long  saw,  has  led  to  the 
adoption  of  Circular  Saws,  which,  by  revolv- 
ing constantly  in  one  direction,  require  less 
power,  and  may  be  driven  with  far  greater 
speed  than  reciprocating  saws ;  while  their 
continuous  action  not  only  expedites  the  ope- 
ration of  sawing,  but  also  makes  the  motion 
of  the  machinery  more  uniform.  Perhaps  the 
most  interesting  Idnd  of  ch'cular  saw  is  that 
used  for  cutting  logs  of  hard  wood  into  veneers. 
The  late  Sir  M.  I.  Brunei,  to  whom  England 
is  indebted  for  many  valuable  improvements 
in  this  class  of  machinery,  took  out  a  patent 
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in  1806  for  a  method  of  constructing  very 
large  circular  saws, by  attacliing  several  pieces 
of  steel-plate  to  a  flanch  of  iron  turned  per- 
fectly true.  In  this  way  saws  have  been  made 
of  as  much  as  18  feet  diameter ;  but  such  large 
saws  can  only  be  used  for  cutting  veneers  or 
very  thin  boards,  which  will  easily  bend  so  as 
to  pass  tbe  flanch  of  the  saw,  which  is  neces- 
sarily of  considerable  thickness.  In  the  prin- 
cipal room  for  cutting  veneers  at  the  City  Saw 
Mills,  London,  there  are  eight  saws  varying 
from  8  to  17  feet  diameter,  and  revolving  from 
70  to  90  times  in  a  minute.  By  the  largest 
saws  logs  of  mahogany  3  feet  square  can  be 
cut  up  into  unbroken  sheets  of  veneer,  at 
the  rate  of  about  10  to  an  inch,  and  so  beau- 
tifully smooth  as  to  require  scarcely  any 
dressing. 

For  cutting  thinner  boards,  the  cu-cular  saw 
is  usually  mounted  in  a  bench  or  table,  under 
which  the  axle  passes,'  and  having  a  sht  or 
opening  through  which  the  upper  part  of  the 
saw  projects.  The  piiice  of  wood  to  be  cut  is 
laid  on  the  smooth  surface  of  the  table,  and 
pushed  towards  the  saw  by  hand.  Small 
circular  saws,  so  mounted,  are  often  moved  by 
means  of  a  treadle  and  crank,  and  by  a  variety 
of  ingenious  modifications  may  be  applied  to 
many  useful  pm-poses. 

In  the  beautiful  and  ingenious  block  machi- 
nery erected  at  Portsmouth,  by  Brunei,  cir- 
cular saws  are  extensively  apphed.  [Block 

MiCHINEEY. 

Mr.  Eastman,  of  the  United  States,  patented 
some  curious  modifications  of  sawing  machi- 
nery about  1824.    He  found  that  when  a  cir- 
cular saw  is  propelled  with  great  velocity,  it 
will  cut  much  more  smoothly  and  easily  if  it 
have  only  a  few  teeth  ]Dlaced  at  equal  distances 
round  its  circumference  than  if,  as  usual,  its 
periphery  be  full  of  teeth.    He  made  a  saw 
which  had  four  cutting  instruments  called 
section  teeth,  each  consisting  of  two  teeth  re- 
sembUng  a  hawk's  bill  in  form.    The  saving 
of  labour  as  compared  with  a  common  saw  is 
estimated  at  full  three-fourths,  and  it  is  stated 
that,  when  driven  at  a  proper  speed  (which  is 
from  a  thousand  to  twelve  hundred  revolu- 
tions per  minute),  it  will  cut  nine  or  ten  inches 
in  depth  into  the  hardest  white  oak  timber 
with  the  greatest  ease.  Mr.  Eastman  contrivec. 
these  saws  for  cutting  up  timber  in  an  ususual 
way,  not  through  the  log,  but  from  the  cir- 
cumference to  the  centre;  so  that  the  cuts 
form  the  radii  of  a  cu-cle,  and  the  planks  or 
boards  produced  are  thicker  at  the  outer  than 
the  inner  edge.    The  boards   cut  by  this 
machinery  ore  much  used  for  covering  build- 
ings. 

SAXE  ;  SAXONY.  The  numerous  German 


states  thug  designated,  present  various  degrees 
of  industrial  and  commercial  developement. 
We  will  rapidly  glance  at  them  in  relation  to 
these  features. 

Saxc  Altenhurg  is  hillj--,  richly  wooded,  and 
fertile.  Agriculture  and  grazing  are  skilfully 
conducted.  There  are  few  minerals;  but 
there  are  iron-mines  in  the  vicinity  of  Eonne- 
burg,  and  the  extensive  peat-fields  near  Alten- 
hurg yield  abundance  of  fuel.  A  fine  porce- 
lain earth  is  found  in  the  neighbourhood  of 
Altenhurg,  which  supphes  the  porcelain  ma- 
nufactory at  Gotha.  Manufacturing  industry 
is  chiefly  confined  to  woollen  cloths,  stockings, 
and  wooden  wares.  There  are  considerable 
tanneries  at  Altenhurg,  Kahla,  Eisenberg,  and 
Lukau.  The  articles  of  export  are  com,  cattle, 
wool,  butter,  and  timber. 

Saxe  Cohiirg  Gotha  is  chiefly  an  agricul- 
tural duchy.  The  forests  yield  timber,  potash, 
and  pitch.  The  rearing  of  Uve-stock  is  pro- 
secuted with  much  activity.  Iron  is  found 
near  Eriederichsstadt ;  there  are  also  coals, 
sandstone,  millstones,  marble,  alabaster,  gyp- 
sum, hme,  potters'  clay,  porcelaui  earth,  and 
salt.  There  is  considerable  manufacturing 
industry  in  Gotha,  but  Utde  m  the  other  dis- 
tricts. Besides  a  fau-  amount  of  export  trade, 
the  duchy  has  a  considerable  transit  trade,  as 
the  high  road  from  Leipzig  to  Frankfort  passes 

through  it.  t-  •  j 

Saxe  Mciiiingen  has  salt  springs  near  Fried- 
richshall  and  Neusulza.  The  productions  are 
similar  to  those  of  central  Germany ;_  the 
minerals  are  various  and  abundant.  Agricul- 
tm-e  and  grazing  are  the  chief  employments. 
In  some  districts  there  are  many  fm-naceS, 
mills,  and  glass-houses.  The  ordinary  manu- 
factm-es  are  coarse  hnens,  sail-cloth,  woollens, 
and  cottons;  there  are  also  distUleries, 
breweries,  and  tan-yards.  The  wooden  toys 
made  in  this  duchy  are  largely  sold  in  Eng- 
land. 

In  Saxe  Weimar  the  mineral  and  vegetable 
productions  are  similar  to  those  in  the  other 
Saxon  duchies.  Tlie  reaiing  of  cattle  forms 
an  important  branch  of  industrj-.  IManufac- 
tures  have  made  little  progress. 

Saxomj,  being  a  kingdom  and  of  much 
lart^er  size,  has  more  manufacturing  and  com- 
mercial importance  than  the  duchies  just 
named.  The  vegetable  produce,  besides 
corn,  includes  rape-seed,  hops,  flax,  hemp, 
chicory,  tobacco,  madder,  wood,  saff'ron, 
medicinal  herbs,  anise,  coriander,  poppy,  (fee; 
Vegetables  and  fruit  ai-e  veiy  abundant.  A 
considerable  quantity  of  wine  is  made. 
Almost  a  fourth  part  of  the  conn  ry  is 
covered  with  forests,  consisting  chiefly  of 
pine  and  fir;  other  ti-eos  are  less  abundant 
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1  The  breed  of  oatUe  has  been  voiy  mucli  im- 
-iroved  w-itliin  the  last  century;  but  the  most 
inportant  animal  is  the  Merino  sheep,  which 
las  since  17G5  yielded  a  supply  of  the  finest 
vool.    The  mineral  riches  consist  of  gold, 
•opper,  iron,  lead,  tin,  cobalt,  arsenic,  vitriol, 
ismuth,  nickel,  zinc,  antimony,  quicksilver, 
iliunine,  rock  ciystal,  various  precious  stones, 
iitters'-earth,  the  finest  porcelain  clay  in 
urope,  basdt,  sei-pentine,  granite,  mai-ble, 
I  dabaster,  fluor  spar,  sandstone,  limestone, 
late,  poi-phjTy,  black  amber,  brimstone,  alum, 
Itpetre,  and  coals. 

Next  to  England  and  the  Netherlands, 
ixony  has,  in  proportion  to  its  population, 
e  most  extensive  manufactures  in  Eui-ope. 
produces  damasks  and  other  hnens,  lace  of 
oat  beauty,  woollen,  cotton,  and  silk  manu- 
i  .dctures  ;  and  there  are  paper-miUs,  tanneries, 
oreweries,    distilleries,    foundries,  and  the 
•celebrated  porcelain  works  at  Meissen.  The 
reentre  of  the  commerce  of  the  country  is 
[Leipzig.    The  inland  trade  is  mostly  conduc- 
tied  by  the  merchants  of  Leipzig,  of  which  the 
loook  faii-s  are  the  most  remarkable.  The 
principal  exports  are — fine  woollen  manufac- 
1  :m-es  to  England,  Spain,  Tm-key,  and  Russia ; 
li  inen,  lace,  &c.  to  Italy,  England,  Spain,  and 
(France ;  thread,  wool,  worsted,  smalts,  por- 
I'celain,    straw-manufactui-es,  wooden-wares, 
cglass,  fruit,  timber,  and  mineral  products. 
IThe  imports  are  salt,  cotton,  silk,  flax,  hemp, 
ocolonial  produce,  salt  and  dried  fish,  fancy 
(.'joods,  &a.    Saxony  is  one  of  the  members  of 
;:the  Zollverein  or  German  Customs'  Union. 

Prussian  Saxony,  another  member  of  the 
rferaarkable  Saxe  territories,  is  an  active  and 
I  busy  province.  The  fine  wool  of  the  improved 
i  breed  of  sheep  supplies  not  only  the  extensive 
•■•wooUen  mannfactures  of  the  province,  but 
I'lfurnishes  a  large  overplus  for  exportation. 
'IThc  mineral  products  are  chiefly  copper,  anti- 
imony,  cobalt,  and  iron.  The  manufactui'es 
iiare  woollens,  leather,  calico,  and  linen.  There 
liare  several  sugar-refineries,  brandy-distilleries, 
!<tobacco-manufactories,  and  porcelain  works. 
IThe  exports  are  wool,  corn,  woollen  and 
ccotton  manufactures,  brandy,  copper,  iron  and 
ssteel  wares,  and  salt. 

SCAFFOLDING.  In  ordinary  buildings 
'the  scaffolding  requires  very  little  notice, 
i  Poles  are  erected  in  a  vertical  position  a  few 
ffeet  from  the  walls,  their  lower  ends  being 
'  inserted  in  the  ground.  Wherever  a  platform 
i  is  required  for  the  workmen,  a  horizontal  pole 
1  is  tied  to  the  uprights,  parallel  with  the  wall ; 
land  from  this  horizontal  pole  cross-pieces 
'  extend  to  the  wall,  into  which  their  ends  are 
r  received,  to  support  a  flooring  of  planks.  As 
t  tile  building  rises,  the  scaffold  is  strengthened 


by  diagonal  poles  ;  and  the  several  poles  oi'O 
fastened  by  ropes.  [ 

In  the  erection  of  important  buildings  of 
stone,  a  very  convenient  kind  of  scaflbld  has 
been  recently  adopted,  consisting  of  large 
squared  timbers  well  framed  together,  and 
terminating  at  the  top  in  horizontal  beams. 
Such  a  framing  is  erected  on  each  side  of  the 
wall,  unconnected  with  it,  and  rails  ai-e  laid  on 
the  top  beams,  on  which  nins  a  carriage,  ca- 
pable of  being  moved  by  means  of  a  winch- 
handle  connected  with  the  wheels.  The 
can-iage  itself  consists  of  a  frame  supporting 
another  railway  at  right  angles  with  that  on 
which  it  runs ;  and  on  the  upper  railway  is  a 
smaller  can-iage,  which  supports  taclde  suita- 
ble for  raising  the  stones.  By  this  arrange- 
ment a  stone  may  be  lifted  up,  an  d  moved,  by 
the  combined  action  of  the  two  railways,  to 
any  point  requii-ed  on  the  wall. 

In  bridge  building  and  similar  works,  the 
centcrinii  of  arches  is  a  peculiar  kind  of  scaf- 
folding ;  it  is  the  wooden  support  or  mould  on 
which  the  arch  rests  while  building.  A  cen- 
teiing  usually  consists  of  a  number  of  distinct 
frames,  resembhng  the  trusses  of  a  roof, 
placed  equidistant  from  each  other  in  vertical 
planes,  and  covered  with  a  series  of  planks  or 
beams  of  timber  called  bridging-joists,  laid  at 
right  angles  with  the  frames  or  trusses.  Th]S 
boarding  or  covering  of  bridgings  forms  a  con- 
vexity coinciding  with  the  internal  concavity 
of  the  intended  arch.  For  small  arches  the 
centering  is  usually  covered  with  planks  ;  but 
in  lai"ge  works  bridging-joists,  one  laid  for 
each  course  of  arch-stones,  are  preferred,  these 
being  kept  at  the  proper  distance  apart  by 
blocks  placed  between  them.  The  whole 
structui-e  is  stififened  by  crossbars  to  keep  the 
trusses  equidistant  and  parallel  to  each  otlier. 

Mr.  Hughes  has  invented  a  scaffolding, 
which  he  used  for  repairing  the  interior  of  a 
dome  at  Manchester.  It  consists  of  a  vertical 
pole  erected  in  the  centre  of  the  dome,  to 
which  is  connected  a  framework,  supporting 
a  kind  of  ladder,  corresponding  with  the  fonn 
of  the  interior  of  the  dome,  and  mounted  on 
wheels,  so  that  it  may  be  moved  round  to  any 
part  of  it,  the  vertical  pole  serving  as  an  axis. 
Mr.  Slacks,  a  mason,  has  invented  a  scaflToldiug 
for  building  an  obelisk  without  scaflblding  of 
the  ordinaiy  description.  This  simple  and 
ingenious  machinery  was  used  in  erecting  an 
obelisk  of  sandstone,  100  feet  high,  not  inclu- 
ding the  foundation,  on  the  summit  of  a 
mountain  called  Whitaw,  in  Dumfriesshii'e,  in 
lionour  of  the  late  Major-General  Sir  John 
Malcolm.  The  Society  of  Arts  rewarded  the 
inventor  with  their  gold  Isis  medal  in  1837. 
The  finest  scaffolding  over  invented,  per- 
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liaps,  is  that  wliicli  now  surmounts  the 
Victoria  tower  at  the  New  Houses  of  Parha- 
ment.  It  is  made  to  travel  upwards  as  the 
work  progresses  ;  and  it  revolves  on  a  central 
axis,  so  that  four  extended  arms  of  scaffolding 
may  he  hrought  over  every  part  of  the  tower 
in  txim. 

If  the  scaffolding  just  mentioned  is  the 
most  complete,  perhaps  that  hy  which  Messrs. 
Tox  and  Henderson  have  huilt  the  Crystal 
Palace  is  the  most  simple— so  simple,  indeed, 
that  it  can  hardly  he  called  a  scaffolcUng  ;  it 
is  rather  a  system  of  ropes  and  pulleys.  _ 

SCAGLIO'LA,  is  an  incrustation  of  ai'tificial 
composition  which  is  appHed  to  columns,  and 
produces  the  most  perfect  imitation  of  marhle, 
from  which  it  can  hardly  he  distinguished 
either  hy  the  eye  or  the  touch,  as  it  takes  an 
equally  high  polish  and  feels  equally  hard  and 
cold.  Scagliola  has  long  heen  in  use  in  Italy ; 
hut  it  was  not  introduced  into  this  country 
hefore  the  latter  half  of  the  last  century. 
The  earliest  apphcation  of  it  was  in  the 
columns  of  the  Pantheon,  in  Oxford- street, 
London,  hiiilt  hy  James  Wyatt.  The  compo- 
sition or  cement  itself  is  prepared  from  the 
purest  gypsum,  which  is  first  broken  into 
small  pieces,  and  after  being  calcmed  is 
reduced  to  powder.  It  is  then  passed  through 
a  fine  sieve,  and  mixed  with  Planders  glue, 
isinglass,  &c.  In  this  state  it  is  mixed  up 
with  colouring  matter  of  the  hue  required. 

SCANTLING,  is  a  term  used  to  express 
the  transverse  dimensions  of  a  piece  of  tim- 
ber ;  and  also,  in  some  cases,  as  a  general 
name  for  small  tunhers,  such  as  the  quartenng 
for  apai-tition,  rafters,  purlins,  or  pole-plates 
in  a  roof,  &c.  All  quai'tering  or  squared 
timber  imder  five  inches  square  is  designated 
scantling.  In  masonry  the  same  word  is 
used  to  express  the  size  of  stones  m  length, 
breadth,  and  thickness. 

SCARFING,  is  the  name  which  cai-pentevs 
give  to  the  mode  of  joining  two  pieces  of 
timber  end  to  end,  in  such  a  manner  that 
they  may  appear  but  one,  and  cannot  be 
pulled  asunder  by  a  force  applied  m  the  dn-ec- 
tion  of  their  length,  without  breaking  off  part 
of  the  wood  at  the  joint.  The  scai-fed  pieces 
are  usually  bolted  together;  but  there  are 
various  modes  of  forming  the  junction. 

SCAEIFIER.  There  ai-e  insti-uments  used 
in  agriculture,  to  which  the  names  scarifier, 
scaffler,  and  cultivator  are  applied;  and  indeed 
other  names  have  been  also  applied  to  them, 
ftccording  to  slight  modifications  of  form  and 
action.  All  these  instruments  have  a  number 
of  teeth  or  tines  which,  when  the  instrument 
is  drawn  forwai'd,  furrows  and  loosens  the 
soil    Ono  such  is  caUed  the  Thirtccn-hoed 


scarifier,  in  which  there  are  two  large  wheels 
for  the  movement  of  the  machine,  two  handles 
behind  to  guide  it,  and  thirteen  hoes  or  tines 
to  enter  the  soil.  Another  Mnd,  Williams' 
wrought  iron  scarifier,  has  one  small  wheel  in 
front,  two  small  wheels  behind,  two  handles 
for  guidance,  and  seven  tines. 

SCARLET  DYE.  The  finest  scarlet  aye 
is  obtained  from  cochineal.  [Cochineaj..] 
According  to  BerthoUet  the  dyemg  of  scai-let 
is  perfoi-med  at  two  operations ;  the  first  is 
called  the  boilmg  {bouillon),  and  the  second 
the  reddening. 

Eor  a  boiling  intended  to  dye  about  100 
pounds  of  cloth,  six  pounds  of  bitarlratc  of 
potash  (cream  of  tartai-)  are  first  thrown  into 
water  a  little  more  than  lukewarm ;  after  the 
bath  has  been  well  stuTcd,  and  become  a 
little  hotter,  half  a  pound  of  powdered  coch- 
ineal is  thrown  in  and  well  mixed.  Immedi- 
ately afterwards  five  pounds  of  clear  solution 
of  chloride  (muriate;  of  tin  are  pom-edin  and 
carefully  mixed.  As  soon  as  the  bath  begins 
to  boil,  the  cloth  is  introduced,  and  made  to 
circulate  rapidly  two  or  three  tunes  ;  when  it 
has  been  subjected  to  a  boihng  heat  for  two 
hours,  it  is  removed  and  well  washed. 

For  preparing  the  second  bath,  which  is  the 
reddening,  five  pounds  and  a  half  of  powdered 
cocliineal  are  put  mto  a  boiler,  as  soon  as  the 
water  which  it  contains  is  about  to  boU,  and 
after  being  properly  mLxed,  fourteen  pounds 
of  solution  of  chloride  of  tin  ai-e  added,  and 
the  cloth  is  thro^vn  in,  rapidly  whirled  for  a 
short  time,  then  boiled  for  an  hour,  taken  out, 
cooled,  and  washed  and  di-ied. 

SCENE-PAINTING,  for  the  theatre,  is 
executed  in  distemper,  that  is,  with  colours 
mixed  up  with  size,  the  design  being  first 
sketched,  and  accm-ately  laid  domi  to  scale, 
from  which  the  perspective  outlmes  are  ti-ans- 
fen-ed  to  the  lai-ger  surface.  Instead  of  be- 
ginning with  dead  colom-ing  and  then  gradu- 
ally working  up  his  pictm-e,  the  artist  puts  in 
all  his  effects  at  once  (as  in  fresco-painting) 
—the  full  tone  of  the  lights  and  shadows 
finishhig  as  he  proceeds,  and  merely  retouch- 
in^^  those  pai-ts  aftenvai-ds  which  reqiure  addi- 
tional depth  or  briUiancy.  It  is  important 
that  the  scene-painter  should  not  only  bo 
well  skilled  in  architectural  dehueation,  but 
also  well  informed  as  to  the  styles  of  different 
countries  and  periods. 

Much  of  the  effect  of  scenery  depends  upon 
a  slvilful  mode  of  lighting  it ;  in  which  respect 
considerable  improvements  have  taken  place 
of  late  yeai-s,  and  the  light  is  now  occasion- 
allv  Uirown  from  above,  as  well  as  from  tho 
sides  and  the  foot-lights.  A  v.mety  of  me- 
chanical conU-ivances  have  also  been  brought 


ISO  SCHLESWIG. 

"veat  perfection  so  as  to  imitate  particulai- 
;  vts  in  the  most  deceptive  mamier,  such  as 
se  of  moonliglit,  where  the  moon  breaks 
,>ugh  the  clouds  and  gleams  upon  water, 
:  changes  of  Hie  sky  from  clear  to  stormy, 
liie  contoai-y ;  the  sudden  glai-e  of  fire,  &c. 
With  the  exception  of  the  Drop-Scene, 
ich  is  let  down  between  the  acts,  and  is  a 
^'le  picture,  the  scenes  of  a  theatre  gene- 
K-  consist  of  several  parts:  of  nanwup- 
I'lt  pieces  called  Side-Scenes,  or  Wings ;  of 
aiging-  Scenes,  painted  to  imitate  a  sky  or 
:ing;''and  of  the  Back-Scenes,  which  are 
aei-'roUing  scenes,  let  down  from  above,  or 
■ts,  which  are  pushed  on  from  the  sides, 
.l1  meet  in  the  centre.    There  are  various 
..ther  smaller  portions  of  scenery  used  occa- 
ionally  for  balconies,  &c.,  and  many  other 
ontrivances  and  an-angements  in  order  to 
mroduce  pictorial  effect. 

SCHLESWIG  and  HOLSTEIN.  These 
Oanish  proviaces,  which  have  for  tlie  last 
hree  years  been  a  scene  of  so  much  political 
contention,  present  but  moderate  attractions 
respect  to  industry  and  commerce. 
Schlcswig  produces  corn,  pulse,  flax,  hemp, 
■rape-seed,  hay,  clover,  garden  vegetables,  and 
,  potatoes  ;  and  exports  much  agricultm-al  pro- 
duce, hve  stock,  and  fish.  Wood  is  scarce, 
ooth  for  buildmg  and  fuel.  The  country  con- 
:,;ains  limestone,  chalk,  and  slate,  but  no 
Dmetalhc  minerals.  The  chief  occupations  of 
liJie  iuhabitants  are  agricultm-e,  the  breeding 
oDf  cattle,  and  the  fisheries.  The  manufactures, 
:;;hough  varied,  are  not  of  large  extent.  In  the 
,own  of  Schleswig  there  are  manitfactures  of 
cbhina,  earthenware,  lace,  cambrics,  thread, 
Itieather,  sailcloth,  woollens,  starch,  and  re- 
liSned  sugai'. 

Hohtein  is  on  the  whole  fertile,  especially 
liu  the  marsh-lands  which  border  on  the  Ge.r- 
aman  Ocean  and  the  Elbe.    The  mineral  pro- 
'iducts  are,  in  the  vicinity  of  Oldeslohe,  salt, 
:lime,  and  plaster  of  Paris,  and  near  the 
UBaltic,  amber ;  but  there  are  no  metals.  The 
sm-face  is  in  many  parts  strewed  with  boulder 
•  stones.    The  agricultiural  products  are  com, 
vpulse,  potatoes,  some  hops,  flax,  and  hemp. 
.'There  are  no  manufactures  that  need  any 
!  pai-ticular  notice.  The  exports  consist  of  com, 
litimber,  horses,  cattle,  butter,  and  turf;  the 
imports,   of  colonial  produce,  wines,  and 
manufactures.    The  herring  fishery,  and  the 
'  Greenland  whale  and  sea  fishery,  are  a  source 
of  considerable  profit.    Trade  is  greatly  faci- 
litated by  the  Holstein  or  Kiel  Canal,  made 
in  the  years  1777-1784,  at  the  expense  of 
■  above  two  millions  and  a  half  of  dollars,  to 
form  a  communication  between  the  German 
^Ocean  and  the  Baltic. 


SCREEN. 


SCOTLAND.  Under  various  headings, 
such  as  Glasgow,  Lanaek,  &c.,  a  few  indus- 
trial statistics  relating  to  Scotland  will  be 
found;  and  we  here  append  a  few  others 
which  relate  to  the  country  as  a  whole. 

The  factory  statistics  of  Scotland  in  1850 
presented  the  following  features.  There  were 
168  cotton  factories,  in  10  counties  ;  they  had 
1,683,093  spindles,  23,564  power  looms,  7,712 
horse  power  (steam),  2,842  horse  power  (wa- 
ter wheels),  and  36,325  factory  operatives,  of 
whom  no  less  than  27,528  were  females.  There 
were  182  woollen  factories,  6  worsted  factories, 
189  flax  factories,  and  5  silk  factories.  The 
total  numbers  for  all  these  five  lands  of  textile 
materials,  in  the  whole  of  Scotland,  presented 
the  following  results : — 

Factories   550 

Spindles   2,256,403 


Power  looms 
Moving  power- 
Steam  . 
Water  . 
Operatives — 
Male  . 
Female , 


13,857 
6,004 


23,811 


19,861  horse  power. 


75,688 


22,140  \ 
53,548  J 

The  Iron  manufacture  in  Scotland  in  1848 
amounted  in  quantity  to  539,962  tons,  at  130 
blast  furnaces.  The  lai-gest  number  of  fur- 
naces at  one  estabUshment  was  16,  at  Messrs. 
Baird's  iron  works  at  Gartsherrie. 

The  quantities  of  exciseable  articles  made 
ia  Scotland  in  1850  were  as  follow: — 

Bricks   2,679,533  number. 

Malt   4,639,159  bushels. 

Paper   28,600,019  lbs. 

Soap   22,996,251  lbs. 

Spirits   7,132,556  gallons. 

In  1848  the  gross  receipt  of  customs  in 
Scotland  was  2,040,840Z. — rather  less  than  m 
Ireland.  Considerably  more  than  half  the 
amount  was  taken  at  the  Clyde  ports. 

SCEEEN.  Screens  ai-e  exceedingly  beau- 
tiful internal  features  in  the  Gothic  or  pointed 
style  of  ai'chitecture  ;  in  which  they  were  em- 
ployed for  a  variety  of  pm-poses,  not  in 
churches  alone,  but  in  haUs  and  other  build- 
ings. Great  diversity  is  displayed  in  them  as 
regards  both  design  and  material ;  for  we 
meet  with  them  sometimes  sohd  or  nearly  so, 
at  others  almost  entirely  of  open  work;  of 
stone  or  of  timber,  and  occasionally  composed 
of  both ;  but  agreeing  in  being  more  or  less 
elaborately  decorated.  The  Organ  Screens, 
Altar  Screens,  Tomb  Screens,  &c.  in  some  of 
om'  cathedrals  and  churches,  are  exquisite 
specimens  of  taste  and  workmanship.  Screens 
of  a  different  character  were  employed  in  the 
halls  oi  domestic  and  collegiate  buildings,  for 
the  purpose  of  cutting  off  a  passage  leading 
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to  the  butteries  and  offices.  Such  screens 
wei'e  almost  invariably  of  oak  or  other  wood, 
and  the  space  over  them  and  the  passage 
behind  served  as  a  music  gallery.  As  a  revi- 
val of  mediceval  taste,  many  beautiful  examples 
of  screen  work  have  been  sent  to  the  Great 
Exhibition. 

SCREW.  This  mechanical  power  gene- 
rally consists  of  two  parts,  one  of  which  is  a 
solid  cylinder  of  wood  or  metal,  on  whose 
convex  surface  is  formed  a  projecting  rib  or 
fillet,  frequently  called  a  thread,  which  passes 
spirally  roimd  in  such  a  manner  as  constantly 
to  make  equal  angles  with  lines  parallel  to 
the  axis  of  the  cyhnder.  The  other  is  a 
cylindrical  perforation  through  a  block  of 
some  material,  the  surface  of  the  perforation 
having  on  it  a  spiral  groove  corresponding  to 
the  projecting  rib  or  fillet  on  the  solid  cylin- 
der. The  first  of  these  parts  is  called  a  con- 
vex screw,  and  the  other  a  concave  screw. 
When  the  two  parts  are  in  action,  the  convex 
screw,  being  turned  round  in  the  other  by  a 
power  apphed  at  its  sui-face,  moves  at  the 
same  time  rectilinearly  in  the  direction  of  its 
axis  :  occasionally  however  the  convex  screw 
is  fixed,  and  then  the  other  being  turned 
about,  it  acquires  at  the  same  time  a  like  rec- 
tilinear motion. 

As  a  mechanical  power,  the  screw  possesses 
the  property  of  an  inclined  plane.  In  practice, 
a  lever  or  wheel  is  always  fiixed  perpendicu- 
larly to  the  axis,  and  the  moving  or  sustaining 
power  is  applied  near  the  outer  extremity  of 
the  lever,  or  at  the  circumference  of  the  wheel. 

An  Endless  Sc.reiv  consists  of  two  or  more 
spiral  fillets  or  threads  on  a  rod  which  is 
capable  of  being  turned  on  its  axis  by  a  power 
applied  to  the  handle  of  a  winch,  or  to  a  string 
passing  over  the  circumference  of  a  pulley 
attached  to  the  rod.  The  threads  work 
between  teeth  on  the  circumference  of  a  wheel, 
so  that,  while  the  revolution  of  the  rod  con- 
tinues, the  wheel  turns  on  its  axis.  A 
Double-Threaded  Screw  is  one  in  which  a 
fillet  is  formed  upon  each  of  two  continuous 
spiral  lines  on  the  surface  of  the  cylinder ; 
the  two  making  equal  angles  with  lines 
parallel  to  the  axis.  With  apparently  an 
equal  distance  between  the  threads  on  both 
screws,  the  power  of  the  single-threaded  screw 
is  double  that  of  the  other.  From  the  high 
ratio  which  the  resistance  bears  to  the  moving 
power  in  the  screw,  the  use  of  this  machine 
for  moving  or  compressing  bodies  is  very 
great ;  it  is  also  extensively  employed  in  the 
construction  of  philosophical  instrvunenls  for 
measuring  smaU  angles  or  distances.  [Micro- 

•JIETER.] 

A  Differential  Screw  consists  of  one  convex 


screw  which  works  in  the  interior  of  anoUier 
convex  screw.  The  latter  worlcs  in  a  concave 
screw,  which  is  fixed ;  and  the  former  is 
capable  of  moNdng  in  a  rectilinear  dii'ection 
only,  being  prevented  from  tm-ning  on  its 
axis  with  the  rotation  of  the  exterior  screw. 
Also  the  number  of  threads  in  an  inch  on  the 
convex  surface  of  this  last  is  less  by  one  than 
the  number  in  an  inch  on  the  convex  surface 
of  the  other.    Thus,  if  the  exterior  screw  havo 

100  threads  in  an  inch,  and  the  interior  screw 

101  threads,  then  one  turn  of  the  machiue 
win  cause  the  latter  to  move  through  the  veiy 
minute  extent  of  r^+xsrr  i^^^^'  S])si.(ie 
may  be  fm-ther  subdivided  by  means  of  a 
micrometer  head  applied  to  the  exterior 
screw. 

SCREW-JACK,  is  a  portable  machine  for 
raising  great  weights  by  the  agency  of  a  screw. 
The  apparatus  introduced  under  the  name  of 
the  Universal  Screw  Jack  is  pai-ticulai-ly  use- 
ful on  railways,  where  it  afibrds  a  simple 
means  of  lifting  a  cai-riage  or  engine  that  may 
have  run  off  the  rails,  and  then  mo\ing  it 
laterally  until  the  wheels  are  ia  their  proper 
position  over  the  rails. 

SCREW  MANUFACTURE.  In  the  in- 
fancy of  screw  making  the  thread  was  formed 
with  a  file ;  but  this  process  has  long  been 
superseded  by  the  use  of  dies  and  cutters, 
which  are  apphed  in  various  ways.  The 
cutting  of  the  worm  is  sometimes  performed 
in  a  lathe,  the  blank  being  fixed  in  a  chuck, 
and  projecting  diu:ing  its  revolution  between 
a  pair  of  stationary  cutters  ;  the  longitudinal 
motion  of  the  blank,  and  consequently  the 
size  or  inclmation  of  the  thread,  being  deter- 
mined by  a  regiilating  or  pattern  screw 
attached  to  the  mandiil,  which  must  therefore 
be  changed  for  every  difi"erent  degree  of  fine- 
ness ;  while  the  shape  of  the  thread  or  worm 
depends  on  the  form  and  position  of  the 
cutters.  Small  screws  are  frequently  wormed 
by  a  similar  apparatus  turned  by  a  wincli- 
haudle  attached  to  the  mandril;  and  some- 
times by  means  of  a  steel  tap-plate.  Many 
patented  improvements  have  been  introduced 
in  this  manufacture,  chiefly  in  relation  to  the 
cutting  of  the  Avorm.  Several  attempts  have 
been  made  to  produce  screws  by  casting ;  but 
not  with  much  success. 

Screiv-BoUs  and  other  screws  for  working 
in  metal  are  manufactured  in  a  similar  man- 
ner to  common  screws  when  the  number  re- 
quu-ed  is  sufficient  to  justify  the  expense  of 
adjusting  the  machineiy.  T^Taen  this  is  not 
the  case,  they  are,  if  small,  often  cut  by  hand, 
without  the  aid  of  a  lathe.  In  the  screwing 
of  metal  work,  there  are  reqiured  two  portions, 
the  external  and  the  ulternal  screw :  these 
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•cquire  contrary  processes  in  their  manufac- 

In  cutting  screws  in  wood,  an  internal 
ss'ooden  screw  is  cut  by  an  external  screw  of 
i  on  or  steel,  and  an  external  wooden  screw 
.y  an  internal  screw  of  iron  or  steel :  the 
utter  or  tap  heing  shaped  accordmg  to  the 
nni  of  screw  to  he  produced. 

The  large  iron  screws  used  in  vices,  presses, 
svaggon-jacks,  &c.,  are  sometimes  formed  by 
iieans  of  dies,  turned  with  immense  power  by 
ry  long  levers;  the  thread  being  made 
iLhout  cutting,  by  indenting  and  squeezing 
lip  the  metal.    The  veiy  best  scrap-iron  is 
V  quired  for  the  screws  fomed  in  this  manner, 
,1  account  of  the  twisting  force  to  which  they 
a-e  subjected. 

In  the  ordinal^  method  of  cutting  screws 
n  a  lathe,  the  size  of  the  worm,  or  the  dis- 
Uance  between  the  thi-eads,  is  regulated  by  a 
ppattem  screw,  and  cannot  be  varied  from  it ; 
Ibut  an  ingenious  machine  is  used  in  the 
VWoolwich  dockyai-d  for  cutting  a  great  variety 
CDf  different  screws  from  one  pattern. 

Birmingham  is  the  great  seat  of  the  screw- 
rmanufacture ;  millions  of  dozens  are  made  in 
tihat  town  yearly. 

SCREW  PILES.  [Lighthouses]. 
SCREW-PRESS.  In  the  common  Screw- 
TPress  the  articles  to  be  subjected  to  compres- 
sion are  laid  upon  a  horizontal  bed,  forming 
the  base  of  a  strong  frame,  in  the  upper 
ccross-bar  or  head  of  which  a  nut  is  firmly 
jecured.  The  screw  worlcs  up  and  down  in 
ithis  nut,  and  to  its  lower  end  is  attached  the 
(follower,  or  moving  piece  which  presses  on 
tithe  upper  surface  of  the  substance  operated 
iiupon.  The  connection  between  the  screw 
fiand  this  piece  is  such  that  the  follower  rises 
aand  falls,  but  does  not  turn  round  with  the 
rpoint  of  the  screw ;  and  the  steady  motion  of 
tithe  follower  is  provided  for  by  making  it  fit 
rclosely  to  the  side-pieces  or  cheeks  of  the 
[■press,  which  therefore  act  as  guides.  The 
screw  is  turned  by  a  long  iron  lever.  The 
screws  of  presses  were  formerly  made  of 
wood,  but  they  are  now  almost  uniformly 
imade  of  iron. 

While  the  diminution  of  the  size  of  the 
tfthread  affords  the  means  of  increasing  the 
ppower  of  a  screw-press,  by  reducing  the  dis- 
titance  traversed  by  the  point  of  the  screw 
'iduring  each  revolution,  it  is  attended  with 
tthe  serious  disadvantage  of  diminishing  its 
strength.  This  difficulty  may  be  avoided  by  the 
nuse  of  a  double  or  differential  screw.  [Screw.] 
SCREW  PROPELLER.  From  the  tune 
oof  Archimedes  it  has  been  known  that  a 
revolving  screw  may  be  made  the  means  of 
raising  water;  and  it  has  also  been  known 


that  a  pecuHar  resistance  to  the  motion  of  a 
solid  in  a  Uquid  results  from  the  revolution  of 
a  screw.  A  most  important  application  of 
this  piinciple  has  been  made  within  the  last 
few  years  to  steam  navigation ;  the  scrcxo  steam 
ships  wholly  depend  upon  it. 

The  first  vessel  fitted  with  a  screw  pro- 
peUor  was  a  yacht,  in  which  the  screw  was 
fitted  into  the  dead-wood,  between  the  keel 
and  the  stern-post;  the  screw  consisted  of  a 
hehx,  makmg  but  one  revolution  around  a 
horizontal  axis  passmg  longitudinaUy  through 
the  ship ;  and  it  was  put  m  motion  by  a  steam 
engine.  The  absence  of  the  ponderous 
paddle  wheels  and  paddle  boxes  of  an  ordinai-y 
steamer  greatly  improves  the  sailing  qualities 
of  a  screw-propelled  vessel;  while  the  ar- 
rangement of  the  machinery  may  be  such  as 
to  render  the  vessel  fai-  more  commodious, 
and,  if  desu-ed,  to  leave  the  upper  decks  open 
from  end  to  end.  The  usual  position  of  the 
screw  propeUer,  unmediately  before  the  stern 
post,  does  not  appear  either  to  be  disadvan- 
tageous to  the  appUcation  of  the  propeUing 
power,  or  to  interfere  mth  the  action  of  the 
rudder.  An  important  use  to  which  screw 
propellers  have  been  advantageously  applied, 
is  as  an  auxiUary  power,  for  occasional  use 
durmg  cakns  and  contrary  winds  for  vessels 
wliich  are  ordinarily  moved  by  sails  alone ; 
such  auxiliary  screws  have  been  supphed  to 
some  of  the  Arctic  ships. 

The  most  notable  screw  steamer  ever  con- 
structed was  the  Great  Briiain.  It  was  320 
feet  long  by  50  broad.  The  burthen  was 
about  3000  tons  ;  and  the  engines,  consisting 
of  fom-  cyhnders  of  88  mches  diameter  by  72 
mches  sti-okc,  were  of  1000  horse  power.  It 
had  a  screw  propeller  Ibl  feet  in  diameter, 
with  six  amis,  mounted  in  the  stern,  and  ca- 
pable of  bemg  turned  with  great  rapidity  by 
the  engine.  After  maldng  four  passages 
across  the  Atlantic,  she  was  fitted  with  a  new 
and  much  stronger  propeller,  weighing  seven 
tons,  of  the  same  diameter  as  before,  but 
consisting  of  only  four  arms  or  vanes.  The 
subsequent  disasters  of  this  noble  vessel  ai-c 
well  known  to  most  newspaper  readers. 

After  varied  experiments  and  trials  a  com- 
mercial company  took  up  the  subject  of  Screw 
Steam  Navigation ;  and  important  results  seem 
likely  to  follow.  Tho  company,  formed  in 
1846,  buUt  two  screw  steamers,  of  272  tons 
each  for  the  Holyhead  and  Dublin  trade. 
Two  other  vessels  of  320  tons  were  afterwards 
added.  In  1848  tho  company  was  remodelled, 
and  commenced  operations  on  a  larger  scale. 
Four  screw  slfiaraors,  ii'om  450  to  500  tons, 
were  built  for  the  trade  between  England  and 
,  Constantinople,  and  perfoi-med  tho  servico 
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V017  satisfactorily.    In  1850  the  company 
entered  upon  a  contract  with  the  admiralty, 
for  a  monthly  mail  to  the  Cape  of  Good  Hope ; 
the  first  screw  steamer  started  on  this  service 
on  Deo.  18,  1850,  and  returned  to  Plymouth 
on  March  12,  1851 ;  and  in  respect  to  time 
and  accommodation,  the  service  is  considered 
to  have  been  amply  perfoi-med.    The  com- 
pany are  now  organizing  aiTangements  for  an 
extension  of  the  system  to  Mauritius,  Ceylon, 
Madras,  and  Calcutta ;  and  should  this  he 
carried  out,  it  is  next  contemplated  to  make  a 
farther  extension  to  the  Austrahan  colonies. 
It  is  calculated  that  screw  steamers  of  1700 
tons  burden  and  300  horse  power  would  reach 
Sydney  from  England  in  64  days  ;  and  such 
vessels  are  now  being  built.— There  seems 
much  probability  that  the  recent  perplexities 
concerning  an  Australian  mail  will  be  solved 
by  the  success  of  the  screw  steamers. 
■   There  are  also  screw  steamers  in  the  Royal 
Navy.    Screw  steamers  have  just  been  started 
from  Glasgow  to  London— a  distance  of  about 
800  miles,  whether  taken  north  or  south.  In 
April  of  the  present  year  the  first  screw 
steamer  started  from  Glasgow  to  New  York, 
an  eatirely  new  steam  route.    An  American 
Company  are  building  screw  steamers  of  very 
large  burden,  expressly  for  the  emigrant  traffic 
from  Livei-pool  to  New  York.— Such  are  the 
energetic  proceedings  which  the  success  of 
the  Screw  Propeller  has  engendered. 

See  fiu'ther  in  respect  to  steam  navigation 
under  Steam  Vessel. 

"We  may  here  mention  that  attempts  have 
been  made  to  propel  vessels  by  ejectuig  water 
from  the  stern.  A  propeller  of  this  curious 
kind  was  patented  by  Mr.  Pm-kis  in  1849,  and 
was  tried  on  a  boat  of  large  size  m  the 
Thames. 

SCULPTURE,  in  its  strict  sense,  is  the  art 
of  carving  or  cutting  any  material  into  a  pro- 
posed form  or  shape.  In  its  more  general 
acceptation  it  is  the  art  of  representing  objects 
hyfonn;  and  is  thus  applied  to  carving,  mo- 
delling (or  the  plastic  art),  casting,  whether 
in  metal  or  other  materials,  and  to  gem-en- 
graving. Sculpture  is  practised  in  vanous 
ways ;  namely,  in  foi-mmg  entire  or  insulated 
figures,  as  statues  or  groups,  called,  m  tech- 
nical language,  'the  round  or  in  represent- 
ing objects  more  or  less  raised  mthout  their 
being  entirely  detached  from  a  background. 
This  latter  is  termed  '  relief,'  and  the  degrees 
of  relief  are  defined  by  modern  writers  and 
artists  by  the  expression  aUo-rUievo,  when 
the  object  is  so  salient  as  to  be  nearly  round; 
hasso-rilievo,  when  it  is  shghtly  raised  from 
the  background ;  and  mczzo-rilievo,  when  a 
Medium  is  preserved  bet^Yeen  the  extremely 


high  and  the  very  flat  relief.  There  is  another 
vaiiety  of  this  manner  of  worldng  basso -riliojvo, 
which  is  only  or  chiefly  found  in  Egyptian 
sculpture  ;  the  outline  is  sunk  into  the  plane 
or  ground,  and  the  parts  are  then  formed  and 
rounded  on  the  principle  of  basso-rilievo.  By 
this  mode  of  working  there  is  usually  no  pro- 
jection beyond  the  profile  or  face  of  the  ori- 
ginal ground ;  to  gain  effect  therefore  in  this 
kind  of  relieved  intaglio,  the  Egyptian  artists 
frequently  painted  the  sculptme. 

The  materials  for  modelhng  used  by  the 
ancients,  were  clay,  wax,  and  plaster.  The 
clay  model  was  usuaUy  baked,  by  which  it 
acqmi-ed  a  hardness  scarcely  inferior  to  stone. 
These  teira  co/te  works  were  generally  painted. 
The  materials  used  for  carved  works  comprised 
every  substance,  hard  or  soft,  that  could  by 
any  possibility  be  employed  for  the  purpose. 
The  EgjTotians,  whose  great  objects  were  to 
render  their  works  durable,  chiefly  employed 
porphyiy,  basalt,  and  granite.  For  castmg— 
gold,  silver,  copper,  lead  (and  then-  compounds) 
wax,  and  plaster,  were  all  used.  [Bkokze  ; 
Founding.  J  Polyliihic  Sculpture  was  tlie  name 
given  to  the  combination  of  different  marbles 
in  the  same  work.  When  painting  or  colour- 
ing was  resorted  to  it  was  called  Polychromic 
Sculpture. 

The  consideration  of  the  various  schools 
and  far-famed  works  of  sculptm-e,  as  produc- 
tions of  genius  and  high  ai-t,  lies  beyond  the 
range  of  the  presentvolume ;  but  the  mecluin- 
ical  operations  of  sculptm-e  come  fittuigly 
under  notice  here. 

The  technical  or  mechanical  processes  of 
sculpture  are  for  the  most  part  extremely 
simple.    The  sculptor  usually  begins  by  mak- 
ing a  sHght  sketch  of  his  subject,  either  di-aw- 
ing  it  on  paper  or  at  once  modellmg  it  on  a 
small  scale,  in  clay  or  wax.  He  next  proceeds 
to  build  up  his  statue  of  the  desired  size,  ilie 
fii-st  thing  necessai-y  is  to  construct  a  sort  of 
nucleus,  or  skeleton,  by  which  the  clay  may 
be  supported.    This  is  made  of  wood  or  iron, 
according  to  the  strength  required,  and  tlie 
limbs  are  usually  made  moveable  byattaclnng 
the  skeleton  parts  to  the  main  support,  or 
trunk,  by  wire  joints.    The  figure  is  then 
built  up  in  clay  ;  and  whether  it  is  ultimately 
to  be  draped  or  not,  it  should  always  be  mo- 
delled naked,  in  order  that  the  ti-ue  forms  may 
be  easily  distinguished,  and  the  drapery  made 
to  fall  naturally.    In  modelling  in  relief,  a 
plane,  or  gi-ound  as  it  is  called,  is  prepared, 
upon  which  the  sculptor  carefuhy  dravvs  Ins 
design.    The  clay  is  then  laid  and  pressed 
npon  this,  the  outline  of  the  f.gnres  being 
bounded  by  the  lines  of  tlie  drawing.    ^\  hen 
the  work  is  completed  it  is  cast  m  plastei 
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in  the  circle  of  Saaz  in  Bohemia,  containing 
two  bitter  salt  springs,  from  which  the  well- 
known  salts  called  Sedlitz  Powders  ai-e  ob- 
tained. There  are  several  such  springs  in  the 
neighbourhood,  including  those  at  Seidschuz, 
in  the  circle  of  Leitmeritz.  Above  half  a 
million  of  bottles  of  the  water  of  Sedhtz  and 
Seidschuz  are  annually  sent  to  all  parts  of 
Germany. 

SEEDS.  Of  those  foreign  seeds  which  are 
of  sufficient  importance  to  find  a  place  in  the 
Board  of  Trade  tables,  the  following  quanU- 
ties  were  imported  in  1848  : — 

Carraway   7,266  Cwts. 

Clover   99,813  „ 

Flax  and  Linseed .. .  799,650  Qrs. 

Onion   1,385  Cwts. 

Eape   79,970  Qrs. 

Tares   48,929  „_ 

Of  most  of  these,  the  importation  in  1850 
was  smaller  than  in  1848. 

The  economical  uses  of  these  seeds  are  de 
scribed  in  other  articles. 

SEGAR  MANUFACTURE.  [Cigae.] 
SEINE.    This  important  river  of  France 
connects  Paris  with  the  sea  at  Havre.  By 
means  of  a  lateral  canal  between  Marcilly  and 
Troyes,  and  locks  to  avoid  the  fall  at  Nogent, 
the  river  is  navigable  from  Troyes  to  its  mouth, 
a  distance  of  370  mHes.  From  Paris  to  Rouen 
it  is  navigated  by  small  steamers  and  by  barges 
150  to  180  feet  in  length,  30  feet  wide,  and 
with  a  draft  of  6  feet.    The  tide  ascends  the 
Seme  as  far  as  Rouen,  which  city  is  accessible 
for  vessels  of  300  tons.    Between  Caudebec 
where  the  Seine  begms  to  widen,  and  QuiUe 
beuf,  the  navigation  is  dangerous,  owing  to 
the  shoals  and  shifting  sandbanks  in  the  bed 
of  the  river.    This  has  led  to  the  undertakmg 
of  important  works  between  Yillequier  and 
QuiUebeuf,  the  object  of  which  is  to  confine 
the  river  to  a  narrower  bed  by  means  of  em- 
bankments ;  a  portion  of  tliis  undertaking, 
completed  in  1849,  gave  the  satisfactory  result 
of  a  deepened  current,  which  soon  swept  its 
bed  clear  of  sands.    The  unportance  of  the 
navigation  of  the  Seine  may  be  infen-ed  from 
the  fact  that  about  3500  sea-going  ships  enter 
and  leave  the  ports  of  Havre  and  Rouen  annu- 
ally, besides  a  large  number  of  coasters  and 
small  craft.    Owing  to  the  windhigs  of  the 
river  its  navigation  is  tedious.    Steamers  ply 
regularly  between  Havre,  Rouen,  and  several 
other  towns  on  the  lower  Seine.    The  articles 
of  traffic  on  the  river  include  almost  eveiy 
description  of  agricultural,  mineral,  and  in- 
dustrial products,  home, foreign,  and  colonial 
The  river  gives  name  to  four  of  the  depart 
ments  of  France;  viz.  Seine,  Seine  In/iriettrc, 
Seine  etMarne,  and  Seine  ci  Oise. 


In  the  department  of  Seine,  a  large  portion 
of  the  surface  of  the  department  is  laid  out 
in  gardens,  for  the  growth  of  kitchen  vegeta- 
bles, fruits,  and  flowers ;  wheat,  barley,  oats, 
and  potatoes  are  grown  in  large  quantities, 
considering  the  sraallness  of  the  area  of  the 
department ;  but  Httle  wine  is  made,  and  that 
little  is  all  bad.  Montmartre  and  most  of  the 
hills  consist  of  accumulations  of  g3TDSum ; 
excellent  building  stone  is  quanied  under  the 
southern  quarters  of  Paris,  and  at  various 
other  points  of  the  department ;  fine  clays  for 
porcelain  and  pottery,  chalk,  sand  for  glass 
foundries,  &c.,  are  raised.    The  manufactiu-es 
comprise  almost  every  woven  fabric  in  wool, 
flax,  cotton,  and  sillc ;  metaUic  articles  ;  jewel- 
lery, watches,  and  clocks;  glass,  porcelain, 
furniture,  hats,  gloves,  ribands,  and  small 
wares  of  all  kinds  ;  scientific  instruments,  and 
chemical  products  of  every  description,  &c. 
The  commerce  in  these  vaiious  products,  and 
in  agricultural  produce,  coal,  timber,  and  fire- 
wood, raw  materials  of  manufactm-es,  cheese, 
metals,  salt,  di-ugs,  colonial  produce,  buildmg 
materials,  &c.,  is  most  extensive. 

In  the  department  of  Seine  Inferieure,  hemp 
and  fiax  are  grown,  especially  along  the  coast 
between  Fecamp  and  Havre  ;  the  hemp  is  al- 
most exclusively  used  for  making  ropes  and 
fishuig  nets.    Tbe  department  is  remai'kable 
for  the  vast  number  of  its  apple  and  pear 
trees.    Great  attention  is  paid  to  the  rearing 
of  horses,  fat  cattle,  milch  cows,  and  to  the 
making  of  butter  and  cheese,  both  important 
ai-ticles  of  export.    The  Seine  is  valuable  to 
fishermen  for  its  abundance  of  salmon,  stur- 
geon,  sole,  eels,  &c.  Large  fleets  of  bai-ks  of  30 
to  90  tons,  and  with  crews  varying  from  lo  to 
30  in  nmnber,  aa-e  employed  ua  the  mackerel, 
oyster,  and  herring  fisheries.    The  minerals 
comprise  mai-ble,  buildmg  and  pacing  stone, 
chalk,  flint,  brickearth,  potters'  clay,  sand 
used  in  glass  factories,  and  mai'l.  Iron  mines 
were  formerly  worked  neai-  Forges.   Peat  is 
found.    The  department  is  famous  for  its  in- 
dustrial energy,  which  is  exerted  upon  the 
spinning,  dyeing,  and  weaving  of  cotton,  wool, 
and  flax;  the  manufactm-e  of  gmghams  cot- 
ton cloths,and  cahcoes  of  all  kinds,  broadcloth, 
flannel,  serge,  linen,  and  mixed  cloths  of  wool 
and  cotton.    The  cotton  manufactm-es  had  a 
great  development  previous  to  the  revolution 
of  1848;  since  then  it  is  said  they  have  re- 
ceived some  check.    Hand-loom  ^veavmg  is 
carried  on  in  almost  every  hamlet  and  cottage 
and  frequently  on  a  pressure  of  on^^^^-^J^^ 
raw  ma  erial  is  sent  into  the  ncighbouimg 
department  to  be  worked  up     The  dcpr..- 
mcnt  is  famous  for  its  blench  works,  wh  ..h 
aro  conducted  on  the  most  modern  principle?, 
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and  tiu-n  out  linen  of  a  purer  wliltenoss  than 
those  bleached  m  any  other  pai-t  of  France. 
The  linen  woven  about  Fecamp  is  of  the  best 
quality.  Cotton  piiiating  has  had  a  great  ex- 
tension during  the  last  thu-ty  years.  Among 
the  other  manufactui-ed  products  may  be  men- 
tioned lace,  watch  and  clock  movements,  arti- 
cles of  ivory,  potteiy,  window  glass,  bricks,  (fee. 
There  are  also  numerous  sugai-  refineries, 
silk-mills,  manufactories  of  chemical  products, 
metal  foundries,  tan  -  yards,  ship-buildhig 
yards,  and  other  estabUshments  in  which 
industrial  and  commercial  enterprise  mani- 
fests itself  on  a  large  and  important  scale. 
The  commerce  carried  on  with  the  interior  of 
France,  with  its  colonies,  with  the  whole  of 
Em-ope,  the  West  Indies,  and  America,  is 
most  extensive,  and  includes  almost  every 
ai'ticle  of  French  import  and  export.  Of  the 
manufacturing  industry  and  important  com- 
merce of  the  department  other  details  ai-e 
given  under  Dieppe,  Havee,  and  Eouen. 

In  the  department  of  Seine  et  Marne,  the 
wine  j^roduced  is  bad,  although  some  of  the 
finest  grapes  grown  in  the  north  of  France 
are  gathered  in  the  neighbourhood  of  Fon- 
tainebleau.  The  forests,  which  cover  more 
than  one-sixth  of  the  whole  surface  of  the  de- 
partment, contain  chiefly  oak,  beech,  maple, 
and  birch.  Milch  cows  are  numerous  ;  veal 
calves  are  fed  for  the  supply  of  Paris ;  cheese, 
known  in  Paris  as  fromage  de  Brie,  is  made 
in  considerable  quantity.  The  quarries  of 
Chateau-Landon  and  Nemours  furnish  very 
heautiful  building  stone,  of  which  a  very  large 
quantity  is  raised.  Other  mineral  products 
are  millstone  grit,  paving  flints,  alabaster, 
limestone,  gypsum,  potters'  clay,  and  white 
sand.  The  industrial  products  include  writing 
and  printing  paper,  pottery  and  porcelain,  cot- 
ton yarn  and  printed  cahcos,  leather,  window 
glass,  (fee.  Glass  globes  and  cylinders  of  the 
lai'gest  size  are  made  at  Bagneaux,  near  Ne- 
mours, and  also  optical  and  common  glass ; 
in  the  central  prison  at  Melun  various  articles 
are  manufactm-ed  by  the  prisoners.  The  com- 
merce of  the  department  is  conflned  chiefly 
to  agricultural  produce,  wool,  cattle,  wood, 
and  charcoal  for  the  supply  of  Paris. 

In  the  department  of  Seine  el  Oise,  great 
numbers  of  milch  cows,  chiefly  house-fed,  are 
kept  for  the  supply  of  Paris  and  Versailles 
with  milk.  Market  gardening  is  a  profitable 
occupation,  and  is  canned  on  extensively.  Fil- 
bei'ts,  walnuts,  figs,  peaches,  apricots,  grapes, 
apples,  and  other  common  fruits  are  abun- 
dantly grown.  About  17,000,000  gallons  of 
poor  wine  are  made  annually.  In  the  north- 
west of  the  department,  where  the  vine  does 
not  flourish,  apples  and  pears  are  grown  for 


making  cider  and  peiTy,  the  common  drinks 
of  the  inhabitants  of  that  district.  The  most 
important  forests  are  those  of  St.  Germain, 
EamhouUlet,  Donrdan,  Senart,  and  Montmo- 
rency; they  contain  chiefly  ouk,  bh-ch,  and 
maple,  with  some  beech,  chestnut,  and  hazel. 
The  minerals  include  only  building  stone, 
gypsum,  hmestone,  paving  flints,  millstone- 
grit,  chalk,  marl,  and  potters'  and  porcelain 
clay.  The  industrial  energy  of  the  depart- 
ment has  been  greatly  developed  since  1789, 
when  the  gunpowder  works  of  Essonne  (now 
established  at  Bouchet),  and  the  porcelain 
and  glass  works  of  Sevres,  were  the  only  im- 
portant estabUshments  it  possessed.  There 
are  now  numerous  mills  and  factories  at 
various  points  of  the  department,  producing 
cotton,  flaxen,  silk,  and  woollen  threads,  ca- 
lico, cotton  and  woollen  hosiery,  jjajoer,  che- 
mical products,  wooUen  cloth,  soaj),  oil,  refined 
sugar,  porcelain,  glass,  saltpetre,  beer,  toys, 
crinoline,  (fee. ;  besides  metal  foundries,  brick 
works,  and  above  800  wind  and  water  mills, 
the  greater  nimiber  of  which  are  scattered 
over  the  arondissements  of  Corbeil,  Etampes, 
andPontoise.  In  the  prison  of  Poissy,  various 
articles  of  jewellery,  cutlery,  and  fui-niture  are 
made  by  the  prisoners.  The  commerce  of 
the  department  is  carried  on  chiefly  with 
Palis,  and  consists  of  the  agricultm-al  and 
industrial  products  above  mentioned. 

SELE'NIUM.  This  non-metallic,  solid, 
elementary  body  was  discovered  in  1818  by 
Berzelius  in  ii-on  jDyiites.  It  has  a  metalhc 
lustre,  and  the  appeai'ance  of  lead  when  in 
mass ;  when  reduced  to  powder  it  is  of  a  deep 
broivn  colom'.  It  is  inodorous,  moderately 
hai-d,  may  be  readily  scratched  with  a  knife, 
is  brittle  as  glass,  and  easily  reduced  to  pow- 
der. Its  fractm-e  is  conchoidal,  and  perfectly 
metaUic.  Its  specific  gravity  is  about  4-30. 
It  is  a  bad  conductor  of  heat,  and  a  non-con- 
ductor of  electricity.  It  softens  at  212°,  and 
may  be  drawn  out  into  fine  threads,  which  are 
transpai-ent,  and  of  a  red  colom- by  transmitted 
hght.  When  heated  above  212°  it  becomes 
fluid,  and  boils  at  CDO°.  Selenium  is  soluble 
in  hot  oils  and  melted  wax.  It  combines  witli 
many  of  the  elementary  bodies  ;  but  none  of 
the  compounds  have  yet  been  of  much  use  in 
the  arts. 

SENEFELDER,  ALOIS,  deserves  to  be 
remembered  as  the  inventor  of  hthography. 
He  was  born  at  Prague  in  1771 ;  and  having 
written  two  or  three  plays  while  yet  a  youth, 
he  became  desirous  of  procuring  the  necessary 
apparatus  for  printing  his  own  works.  Being 
too  poor  to  gratify  this  desire,  he  endeavounxl 
to  discover  some  other  mode  of  printing,  but 
was  defeated  in  several  plans  by  want  of 
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means.   The  result  of  a  variety  of  experi- 
ments, persevered  in  in  spite  of  every  difii- 
culty,  was  his  discovery,  through  an  accident, 
of  the  art  known  as  Lithography.  [Litho- 
graphy.]   In  order  to  raise  money  to  carry 
out  his  idea,  Senefelder  enhsted  as  a  private 
in  the  ai-tiUery,  as  a  substitute  for  a  friend 
■who  promised  him  a  premium  of  two  hundred 
florins;  but  this  plan  was  frasti-ated.  While 
at  Ingoldstadt,he  was  led  to  conceive  the  pe- 
culiai' fitness  of  his  new  process  for  printing 
music.    He  continued  strugghng  unUl  1799, 
when  he  obtained  an  exclusive  privilege  ior 
Bavaria  for  fifteen  years,  and  carried  on  a 
considerable  business,   employmg  his  two 
brothers  and  two  apprentices.    Mr.  Andre  ol 
Offenbach,  now  became  his  partner,  and  they 
commenced  ai-rangements  for  obtaming  pa- 
tents  and  estabhshing  presses  m  Vienna, 
London,  Paris,  and  Berlin,   mi  e  engaged 
in  this  project,  he  visited  London,  but  mthout 
succeeding  in  his  object.   ^Unfortunate  cir- 
cumstances led  to  a  hasty  dissolution  of  this 
promising  partnership  in  1800  ;  and  political 
events  also  contributed  to  his  embarrassments. 
In  1806  however  an  extensive  hthographic 
establishment  was  formed  at  Munich,  by  Sen- 
efelder, in  connection  with  Baron  Are  m  and 
others.    This  partnership  lasted  about  four 
years,  dm-ing  which  period  a  great  nnmW  of 
works  were  executed;  some  of  them  for  t^ie 
government.   Several  other  Hthographic  esta- 
Ew^nts  were  also  m  successful  operaUon 
in  1809,  when  Senefelder  obtamed  an  engage- 
ment which  rewarded  him  for  the  vicissitud^^^ 
of  the  eai-ly  part  of  his  cai-eer.    A  royal  htho- 
graphic office  was  formed  about  that  time  for 
printing  the  plans  of  a  new  survey  of  the 
Lgdom,  of  .diich  a  great  numb-  weje  re^ 
quired.    In  1809,  he  was  appomted  to  the 
office  of  inspector,  with  a  ^^lary  of  fifteen 
hundred  florins  per  annmn,  and  VJ^^'^''^ 
to  cai-ry  on  his  private  business  also.  The 
subsequent  improvements  ^^'^^^'l^lfZi 
felder,  such  as  the  printing     .  ' 
unon  inen  were  attributed  by  himself  to  the 
Te  aid  mcJIpendence  which  this  honourable 

^ISTalfsmLEMENTS,  On  th. 
banks  of  the  Senegal  and  Gambia  nvers  - 
West  Africa,  different  E^^^-^P-^an  governme  ts 
have  estabUshed  settlements.  TJiese  se  tle- 
„,ents  in  Senegambia  ( as  tbecoun  ry  s  caned) 
differ  materially  from  those  in  othei  paats  ot 
Z  worid.  They  are  strictly  commercial. 
The  settlers  have  not  acquired  the  property 
of  any  land,  except  the  place  on  which  they 
1  .  Vttled  and  no  cultivation  is  carried  on 
L'tLmtr  £  people,  except  at  a  few  spots 
thi^  are  rather  gardens  than  plantations. 
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These  settlements  were  originally  estabhshed 
for  the  purpose  of  procuring  negro  slaves  for 
the  colonies  in  North  America.    The  country 
however  had  other  productions  which  were 
valued  in  Europe  ;  and  the  natives  of  the  in- 
terior were  desirous  of  obtaining  several  arti- 
cles of  European  manufacture,  partly  for  theur 
own  consumption,  and  partly  to  sell  them  to 
the  nations  of  Soodan.    Accordingly  these 
settlements  were  not  abandoned  on  the  aboli- 
tion of  the  slave  trade,  like  those  on  the  coast 
of  Gumea,  and  they  continue  in  a  thnvmg 
state.    Each  of  the  three  European  nations 
which  have  formed  settlements  has  taken 
possession  as  it  were  of  one  of  the  three  lai-ge 
rivers  ;  the  French  of  the  Senegal,  the  Enghsh 
of  the  Gambia,  and  the  Portuguese  of  the  Eio 
Grande.    Each  has  built  a  forti-ess  on  an  is- 
land not  fai'  from  the  mouth  of  the  river, 
which  serves  as  a  safe  place  of  deposit  for  the 
goods  imported,  and  thence  the  productions 
of  the  country  are  shipped.    The  merchants 
set  out  from  these  places  in  large  nver  boats 
with  thek  goods  at  certam  seasons  of  the 
year-,  and  ascend  the  livers  as  far  as  they  ai-e 
navigable.    They  stop  at  certam  pomts  to 
which  the  natives  biing  thek  productions  to 
exchange  for  European  manufactm-es.    In  a 
few  positions  on  the  banks  of  the  rivers  small 
fortresses  or  blockhouses  ai-e  erected,  m  which 
some  black  soldiers  with  two  or  three  Em-o- 
pean  officers  are  kept  for  the  protection  of 
commerce.     Some  merchants,  particularly 
English  and  Portuguese,  have  formed  com- 
mercial estabhshments  not  far  from  these 
fortresses  in  those  villages  which  are  advan- 
tageously situated  for  commerce.  The  French 
settlements  ai-e  chiefly  at  St.  Loms  Podhor 
Bakel,  and  Goree.    The  Enghsh  settlements 
are  at  Bathm-st,  Macarthy  Island  and  Foit 
St.  James.   The  Portuguese  settlements  aie 
at  Bissao,  Jeba,  Bolula.  Cacheo,  and  smaUei 
ones  in  the  interior.    St.  Loms,  Bathm-st,  and 
Bissao,  ai-e  flom-ishing  towns. 

Nearly  all  the  articles  of  commerce  which 
are  exported  from  the  European  settlements 
S  Senegambia  are  brought  from  the  mtenor 
by  small  caravans  or  cafilas,  which  genera  ly 
stop  at  certain  places  where  com--cml^-;- 
bhshments  are  found,  and  take  Emopean 
merchandise  in  exchange  for  heir  goods  A 
Considerable  commerce  is  also  earned  on 
between  Senegambia  and  the  countries  further 

'"to  such  of  the  Senegambia  settlements  as 
belong  to  Great  Britain,  our  exports  in  1849 
Amounted  in  value  to  35  770L  ;  consistmg 

principally  of  clothing  f '^..f  J^'^r 
firearms  were  exchanged  with  the  naUves  lor 
the  produce  of  the  country. 
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SENNAAE.   In  this  little-known  African 
coimtry,  situated  between  Egypt  and  Abys- 
sinia  more  industrial  acti^dty  is  displayed 
than 'might  be  expected.   The  branch  of  in- 
dusti7  in  which  the  Sennaarese  are  most 
distinguished  is  leather,  which  is  of  the  best 
quality,  and  much  superior  to  that  made  in 
Egypt  or  SjTia;  many  useful  articles  are  made 
of"it  by  the  natives.    Where  dates  grow,  cords 
and  ropes  ai-e  made  of  the  fibrous  interior 
bark  of  the  pahn  date-ti-ee,  and  in  some  places 
of  reeds.    Cotton  cloth  is  made  by  the  women 
for  domestic  use,  but  it  constitutes  also  a  con- 
siderable article  of  trade  in  Northern  Africa, 
under  the  name  of  damour.    The  workers  in 
gold,  sUver,  and  iron,  are  very  skilful,  and 
execute  their  work  neatly  with  very  simple 
tools.    Pottery  is  made  to  a  considerable  ex- 
tent; and  also  carved  wooden  vessels.  In 
some  places  colom-ed  straw  hats  ai-e  made 
with  great  neatness,  and  they  are  sent  to 
different  countries  in  the  neighbourhood.  An 
extensive  foreign  commerce  is  maintained  at 
Sennaai-.  There  is  one  caravan  route  to  Cairo, 
two  to  the  Eed  Sea,  one  south-westward  to 
Begharmi,  and  another  south-east  to  Alymuir. 
Few  of  the  articles  imported  into  Sennaar  are 
brought  from  European  markets  ;  the  imports 
are  chiefly  from  various  parts  of  Africa  and 
Asia.    The  principal  articles  of  export  are 
slaves,  the  damour  or  cotton-stuff  of  Sennaar 
and  Begharmi,  gold,  ivoiy,  and  ostrich  feathers. 
The  inland  trade  of  Sennaar  is  very  active, 
partly  ia  consequence  of  the  great  number 
of  caravans  which  contiauaUy  traverse  the 
country,  and  create  a  great  demand  for  camels, 
which  are  brought  to  those  places  through 
which  the  caravans  pass,  and  partly  on  account 
of  the  different  productions  of  the  several 
parts  of  the  province. 

SEBAI  is  the  name  for  a  large  building  for 
the  accommodation  of  travellers,  common  in 
Eastern  countries.  The  word  is  Persian,  and 
means  '  a  palace,  the  king's  court,  a  large 
edifice ; '  hence  kardvan-serdi,  a  place  of  rest 
for  caravans.  In  Turkey  these  buildings  are 
generally  called  khans,  from  khan,  another 
Persian  word,  which  has  a  similar  meaning. 

SERAPHtNE  is  a  musical  instrument  of 
the  keyed  kind,  in  which  very  short,  thin,  and 
narrow  steel  bars,  or  springs,  put  into  vibra- 
tory motion  by  means  of  a  bellows  acted  on 
by  the  foot,  are  used  instead  of  pipes.  The 
principle  on  which  the  sounds  arc  elicited  is 
the  same  as  in  the  Accordion  and  the  Con- 
CERTiKA.  The  Seraphine  is  in  the  form  of  a 
chiffonier,  about  thirty-seven  inches  high,  forty 
wide,  and  twenty-two  deep.  Its  compass  is 
five  octaves,  including  aU  the  semitones,  and 
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it  is  played  on  in  the  same  manner  as  an 
organ.  In  small  churches,  a  Seraphine  is  often 
a  welcome  substitute  for  a  more  costly  and 
bulky  instrument. 

SEEPENT.  This  musical  instrument 
consists  of  a  long  conical  tube  of  wood  covered 
with  leather,  having  a  mouth-piece,  ventages, 
and  keys,  and  bent  in  a  sei-pentine  form.  The 
compass  of  the  serpent  is  from  b  flat  below 
the  base  staff,  to  g,  the  treble  clef  line,  inclu- 
ding every  tone  and  semitone  between  these 
exti-emes.  Its  use  is  now  nearly  superseded 
by  the  Ophicleide. 

SE'SAMUM.  This  genus  of  plants  is 
valuable  for  the  oil  which  it  yields,  Simpsea 
is  the  Egyptian  and  Arabian  name  of  one  of 
the  species,  remarkable  for  the  quantity  and 
quality  of  the  oil  expressed  from  its  seeds. 
The  oil  is  employed  as  an  article  of  diet  in 
Eastern  nations,  on  which  account  the  seeds 
form  an  article  of  commerce  from  India  and 
Egypt  in  the  present  day.  The  oil  is  bland, 
of  a  fine  quality,  and  will  keep  many  years 
without  becoming  rancid ;  it  is  often  used  in 
India  as  a  salad  oil.  The  leaves  of  the  plant 
are  mucilaginous,  and  are  employed  for 
poultices. 

SEWEES.  Covered  drains  or  sewers  of 
great  size,  and  of  very  soUd  construction,  stiU 
exist  under  the  streets  of  some  ancient  Roman 
cities,  and  especially  of  Eome  itself.  In 
modern  times  the  sewers  of  London  stand 
unrivalled  for  extent  and  excellent  construc- 
tion, although  much  yet  remains  to  be  done 
to  render  them  adequate  to  the  necessities  of 
an  immense  and  constantly-increasing  popu- 
lation. Full  one-third  of  the  sewers  in  the 
City  of  London  were  made  in  the  ten  yeai-s 
preceding  1834.  Until  1847  there  were  seven 
Boards  of  Commissioners  of  Sewers  in  the 
metropolis,  each  having  control  over  a  par- 
ticular district.  It  was  often  found  that  great 
inconvenience  and  expense  resulted  from  the 
want  of  agreement  between  these  boards  ;  and 
at  length  a  Metropohtan  Commission  of 
Sewers  was  appointed  by  Act  of  ParUament. 
The  Commission  commenced  its  labours  in 
1847.  It  has  control  over  the  whole  of  the 
metropolis  except  the  City;  but  the  City 
Comission  has  agreed  to  act  as  far  as  possible 
in  conjunction  with  it. 

AH  the  sewers  constructed  by  the  Metro- 
politan Commissions  of  late  years  are  of  such 
dimensions  as  to  allow  a  man  to  pass  through 
them,  for  the  purpose  of  inspecting  or  cleansing 
them.  The  smallest  sewers  in  the  City  of 
London  division  are  about  foiu-  feet  three 
inches  high  by  two  feet  three  inches  wide,  the 
dimensions  being  increased  according  to  cir- 
cumstances, up  to  ten  feet  by  eight  feet.  The 
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water  brouglit  clown  by  the  "Fleet  Elver  is 
conducted  from  Holborn  Bridge  by  two  sewers, 
from  twelve  to  fom'teen  feet  high,  and  six 
feet  six  inches  vnie,  one  on  each  side  of 
Farringdon  Street.  These  sewers  unite, 
towards  tlie  mouth,  into  one  passage  about 
eighteen  feet  by  twelve. 
,  The  bricks  and  cement  in  the  London 
sewers  are  of  tlie  best  quaUty ;  but  the  form 
of  the  sewers  varies  greatly ;  some  engineers 
preferring  one  form,  some  another.  Nearly 
all  the  modern  sewers  however,  have  an 
inverted  arch  at  the  bottom ;  and  curved  forms 
ai'e  also  generally  given  to  the  sides  and  the 
top.  In  the  metropolitan  sewers  the  inclina- 
tion varies  from  a  quarter  of  an  inch  to  an 
inch  and  a  quarter  in  ten  feet.  In  some 
cases  it  is  very  dif&cult  to  obtain  sufficient 
inchnation  in  a  sewer,  and  still  to  make  it 
deep  enough  to  drain  the  basement  story  of 
neighboming  liouses  ;  which  may  be  readily 
conceived  from  tlie  fact  that  some  parts  of 
London  are  below  the  level  of  high  water. 
"Wherever  it  is  practicable,  new  sewers  are 
built  at  a  considerable  depth  from  the  surface. 

The  depth  of  that  in  Wathng  Street,  in  the 
City  of  London,  which  is  an  extraordinary 
case,  is  from  thirty-three  to  thirty-five  feet. 
In  many  cases  however  there  is  a  space  of 
not  more  than  three  feet  between  the  surface 
of  the  roadway  and  the  crown  of  the  ai'ch  of 
the  sewer.  Where  private  drains  are  to  be 
laid  into  a  sewer  for  the  pm-pose  of  draining 
houses,  it  is  necessary  that  the  lowest  pave- 
ment of  the  floor  of  the  building  be  at  least 
four  feet  above  the  level  of  the  sewer ;  because 
the  house  would  othenvise  be  liable  to  be  flooded 
with  water  from  the  sewer,  when  unusually 
fiill.  Drains  leading  from  private  houses  are 
usually  of  a  circular  form,  and  nine  inches  in 
diameter,  though  some  are  of  greater  size. 

The  construction  of  gulley-holes  and  shoots 
for  conducting  the  smface  di-ainage  of  the 
streets  into  the  sewers  varies  considerably  in 
diflerent  parts  of  the  metropolis.  It  has  been 
usual,  until  very  recently,  to  make  apertiu-es, 
called  Man- Holes,  at  convenient  distances,  to 
enable  persons,  when  necessary,  to  enter  and 
cleanse  the  sewers, ;  these  apcrtm-es  in  some 
instances,  are  built  in  the  form  of  oblong 
shafts  of  brickwork,  up  to  within  about 
eighteen  inches  of  the  surface  of  the  road, 
and  covered  with  cast-u-on  plates,  over  which 
the  roadway  is  made  good.  A  later  and  better 
plan  is  that  of  side  entrances.  These  are 
passages  extending  from  the  side  of  the  sewer 
to  the  foot  pavement,  tlu-ough  Avhich  they  may 
at  any  time  be  entered  by  unlocking  and 
opening  a  cover  or  trap-door  consisting  of  pieces 
of  flag-stone  mounted  in  an  ii-on  frame.  "Wlieu 


a  person  enters  the  sewer  by  ono  of  these 
openings  the  cover  is  held  open  by  a  self- 
acting  catch,  and  an  iron  grating  which 
admits  light  and  air  rises  into  its  place,  and 
serves  to  prevent  any  passenger  from  acciden- 
tally falUng  in.  These  entrances  greatly 
facilitate  the  operation  of  Jlushing  or  cleansing 
the  sewers.  The  necessary  body  of  water  for 
flushing  is  produced  by  simply  accumulating 
the  ordinary  contents  of  the  sewer,  which  may 
be  done  either  by  a  cast-iron  grate,  fitting 
closely  to  a  frame-work  built  into  the  sewer,  and 
rising  to  the  height  that  the  head  is  requu-ed 
to  be,  or  by  a  drop  plank  or  gate  of  the  same 
material,  sliding  up  and  doAvn  in  nearly 
vertical  grooves.  In  either  case  the  apparatus 
may  be  managed,  by  means  of  the  side 
entrances,  with  the  greatest  facihty.  The 
ordinary  run  of  water  in  the  sewers  has 
hitherto  been  found  sufficient  for  the  purpose ; 
but  in  case  of  its  proving  otherwise,  a  supply 
of  water  for  flusliing  might  be  readily  procured 
from  the  water  companies. 

The  subject  of  the  apphcation  of  sewage 
refuse  to  the  purposes  of  manm-e  has  recently 
attracted  much  attention.  Two  companies 
obtained  acts  of  parhament,  the  one  in  184C, 
and  the  other  in  1847,  under  the  designations 
of  the  'Metropolitan  Sewage  Mamne  Com- 
pany,' and  the  'London  Sewage  Chemical 
Manure  Company.'  The  plan  of  the  former 
company  was  to  collect  the  contents  of  some 
of  the  sewers  of  Westminster  and  Pimhco, 
and  convey  them  by  a  deep  underground 
channel  to  Hammersmith,  where  a  steam- 
enghie  and  other  appai-atus  would  distiibute 
the  manure  in  a  liquid  state  to  the  mai-ket- 
gardens  of  that  neighbourhood.  The  plan  of 
the  second  company  was  to  collect  the  contents 
of  three  sewers  which  now  fall  into  the 
Thames  between  VauxhaU  Bridge  and  West- 
minster Bridge,  and,  after  allowing  the  liquid 
pai-t  to  flow  into  the  Thames,  to  deprive  the 
refuse  of  its  offijnsive  smell,  and  sell  it  as 
manure  in  a  solid  state.  Very  little  has  been 
done,  however,  towards  cariying  out  either  of 
these  plans. 

Since  the  IMeti-opolitan  Commissioners  of 
Sewers  commenced  then  operations  in  1817 
many  steps  have  been  taken  towai-ds  a  com- 
prehensive sewerage  for  the  wliole  of  the 
metropolis.  A  survey  of  the  meti-opoUs  is 
now  being  made  for  the  Commissioners  by  the 
oflicers  belonging  to  the  Ordnance  Smwey. 
The  survey  Avill  extend  to  a  distance  of  8 
miles  in  every  direction  from  St.  Paul's,  com- 
prising an  area  of  about  201  square  miles. 
On  a  scale  of  five  feet  to  a  mile,  the  results  of 
this  survey  would  fill  000  lai-gc  sheets,  and 
would  fonn  a  magnificent  map  of  London 
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eighty  feet  In  diameter.  Whilo  tlie  sui-vey  and 
map  are  in  progress,  the  Commissioners  have 
invited  tenders  of  plans  for  a  comprehensive 
sewerage  of  the  metropolis.  A  very  large 
number  of  such  plans  were  sent  in  to  the 
commissionei-3  in  the  early  part  of  the  year 
1850 ;  many  of  these  embracing  an  appUcation 
of  sewage  refuse  to  the  pui-poses  of  manure. 

The  Meti-opohtan  Commissioners  have  not 
yet  begim  to  develope  then-  gi-eat  system  for 
the  di-ainage  of  London ;  but  they  executed 
in  1850  many  important  works  which  will  be 
made  compatible  with  then-  lai-ger  scheme. 
They  expended  70,000Z.  dming  the  year  in 
foiTuing  6  miles  of  brick  sewers,  16  miles  of 
pipe  sewers,  46  side  entrances,  304  air  shafts, 
565  gullies,  1137  di-ain  mouths,  and  various 
repairs.  Besides  the  21  miles  of  new  sewers 
executed  at  the  expense  of  the  Commissioners, 
there  were  13  miles  constructed  for,  and  paid 
for  by,  private  parties.  About  18,000Z.  had 
been  expended  by  the  end  of  the  year  in  the 
survey  of  London.  Of  the  900  sheets  about 
400  ai-e  to  be  engraved,  and  the  rest  (the 
marginal  or  country  district)  left  simply  as 
drawTi  plans.  Neaiiy  aU.  the  400  are  now 
(April  1851)  engraved;  they  are  printed  on 
sheets  of  double  elephant  paper,  and  are  sold 
singly  at  two  shillings  each. 

The  Commissioners   determined  on  the 
adoption  of  two  comprehensive  schemes  of 
drainage  for  the  MetropoHs;  they  du-ected 
their  engineers  to  pre]Dare  plans ,  and  reports 
were  made  in  August  1850  and' Januaiy  1851, 
respecting  the  south  and  north  drainages 
respectively.    The  general  principle  of  these 
schemes  is  understood  to  be  accepted  by  the 
Commissioners:  the  southern  to  he  com 
menced  before  the  northern,  as  being  more 
iirgently  wanted.     Without  entering  into 
details,  it  may  suffice  to  say,  that  the  object 
hoth  of  the  north  and  the  south  drainage  is  to 
keep   the   Thames   clear  of  sewage  from 
Galleon's  Reach  upwards  ;  to  carry  the  sewers 
as  much  as  possible  rmder  the  pubhc  streets 
and  places  ;  to  make  them  of  dimensions  and 
at  gradiants  ensming  an  unintermittent  flow 
to  secure   good  house-drainage,   and  self- 
cleansing  street  drainage ;  to  dispense,  as  far 
as  possible,  with  periodical  flushing ;  and  to 
provide  means  for  the  eventual  removal  of  all 
open  sewers,  ditches,  and  cesspools.  A  portion 
of  the  great  scheme  for  the  southern  side  of 
the  Thames  has  been  already  commenced 
hetween  Kennington  and  the  Old  Kent  Road. 
To  give  some  idea  of  the  magnitude  of  the 
operations  which  the  Commissioners  have 
under  their  control,  it  will  suffice  to  say  that 
700  miles  of   existing  sewer  have  been 
examined  north  of  the  Thames,  and  accurate 


plans  and  sections  talien  of  every  part  of  every 
sewer.  It  will  farther  illustrate  the  scale  of 
these  operations  to  bear  in  mind  that  the  esti- 
mate of  expense  for  the  northern  drainage 
alone  is  nearly  amiUion  and  a  quarter  sterhng. 

SEXTANT.  The  Sextant  is  a  valuable 
instrument  for  measming  angles  in  navigation 
and  surveying.  There  were  various  earUer 
instruments  by  Davis,  Hooke,  Newton, 
Godfrey  and  others;  hut  Hadley's  Sextant, 
nvented  in  1730,  superseded  all  previous  con- 
trivances. 

The  Sextant  has  a  plane  glass,  called  the 
Index  Glass,   silvered  behind,  and  perpen- 
dicular to  the  face  of  the  uastrument.    It  is 
fixed  on  a  centre  pei-pendicular  to  the  instru- 
ment, and  moves  with  the  Index-Bar,  the  end 
of  wMch  shdes  over  a  graduated  arc.  There 
is  another  plane  glass,  the  lower  half  of  which, 
next  the  insfa-ument,  is  silvered,  and  the 
upper  half  left  clear.    It  is  called  the  Horizon 
Glass  and  should  be  parallel  to  the  index  glass 
when  the  index  points  to  0°  at  the  beginning 
of  the  arc.    The  Sextant  also  has  a  telescope 
for  viewing  the  objects  observed;  whereas  in 
the  common  quadi-ants  there  is  merely  a  plate 
with  a  smaU  hole  for  dhrecting  the  sight. 
Suppose  a  ray  of  light  to  proceed  from  the 
eye,  it  will  proceed  in  the  dkection  of  the 
telescope,  and  if  it  falls  on  the  npper  or 
unsilvered  part  of  the  horizon  glass,  it  will 
forward  in  a  continued  straight  line 
until  it  falls  upon  some  exterior  object.  But 
if  the  ray  falls  upon  the  silvered  part  of  the 
horizon  glass,  it  will  be  reflected  to  the  mdex 
glass  (the  horizon  glass  is  so  placed  as  to 
make  equal  angles  with  lines  from  the  eye 
and  mdex  glass),  and  again  reflected  from  the 
index  glass  outwaa-ds  (i.e.  from  the  observer), 
imtil  it  meets  some  external  object.  Now 
instead  of  supposing  the  rays  to  pass  from  the 
eye,  suppose  them  to  come  from  external 
objects  to  the  eye ;  then  there  wiU  be  two 
images  presented  at  the  same  time,  one  formed 
by  the  rays  which  pass  through  the  imsilvered 
•part  of  the  horizon  glass,  and  another  formed 
by  the  rays  which  have  been  previously 
reflected  by  the  two  glasses ;  and  the  graduated 
arc  measures  the  angle  between  the  glasses, 
and  also  the  angle  between  the  objects 
observed.    The  Sextant  furnishes  the  means 
of  measm-iug  the  angle  between  any  two  well- 
defined  objects,  in  whatever  direction  they 
may  be  placed  (so  that  the  angle  does  not 
exceed  140°),  and  without  requiring  more 
steadiness  than  is  necessary  for  seeing  the 
objects  distinctly.    There  are  sets  of  dark 
glasses  of  varying  intensity,  which  may  be 
turned  before  either  the  index  or  horizon 
glass  when  the  sun's  light  is  too  intense, 
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tury  afterwai'ds  we  find  Columella  busily  em- 
ployed in  improving  the  Spanish  sheep,  and 
the  effect  of  his  labours  remained  during  the 
long  dark  ages  that  succeeded.  The  present 
Merino  flocks  seem  to  have  been  produced  by 
a  cross  of  the  native  breed  with  a  flock  sent 
from  England.  [Mesta.]  By  degrees  the 
Merino  sheep  found  its  way  to  almost  every 
part  of  the  European  Continent,  and  by  care- 
ful management  its  fleece  rapidly  increased  in 
fineness  and  in  usefulness.  In  Australia  the 
cultivation  of  the  Merino  sheep  and  its  fleece 
has  proceeded  most  rapidly  and  prosperously. 

We  may  here  refer  to  Wool  for  further  de- 
tails concerning  the  appHcation  of  the  fleece. 

In  relation  to  the  supply  of  sheep  from 
foreign  countries,  the  following  have  been  the 
imports  during  the  last  three  years : — 

1848  128,406. 

1849  126,248. 

1850  137,646. 

The  sheep  sold  at  Smitbfield  during  the  last 
len  or  twelve  years  have  varied  from  1,500,000 
io  1,800,000  annually. 

SHEERS,  or  SHEARS.  The  shears  used 
in  masting  ships  consist  of  two  large  poles, 
the  lower  ends  of  which  rest  upon  tliick  planks 
laid  along  the  sides  of  the  deck,  while  their 
upper  ends  are  lashed  together  so  as  to  cross 
each  other  exactly  over  the  hole  in  the  deck 
through  which  the  mast  is  to  be  dropped,  they 
being  sustained  in  this  position  by  ropes  ra- 
diating from  the  top  to  various  parts  of  the 
vessel.  To  this  apparatus  is  attached  the 
taclde  necessary  for  lifting  the  masts  out  of 
the  water,  when  they  have  been  floated  to  the 
side  of  the  ship,  and  lowering  them  gently 
into  their  places.  Some  ships  are  masted  by 
the  aid  of  taclde  attached  to  old  worn  out 
ships  of  war  called  sheer  hulks,  while  others 
ai-e  drawn  up  to  the  side  of  a  masting  home  on 
a  quay  or  pier. 

SHEFFIELD,  in  the  beginning  of  the 
17th  century,  was  still  only  a  lai-ge  village. 
It  now  displays  all  the  features  of  a  manu- 
facturing town  of  the  first  importance.  The 
principal  manufacture  is  that  of  cutlery  in  all 
its  branches,  indeed  of  everything  that  can  be 
fabricated  of  iron  or  of  steel.  The  vast  build- 
ings used  for  the  grinding  of  all  kinds  of  tools 
and  implements  by  steam  power  form  one  of 
the  curiosities  of  Sheffield.  Silver  plate  and 
plated  goods  form  also  one  of  the  staple 
manufactures.  Brass-foundries  ai'e  numerous. 
Articles  in  Biitaunia  metal  and  German  silver 
are  also  manufactured.  Brushes,  buttons, 
combs,  and  optical  instruments,  are  also  made 
here  to  a  considerable  extent;  and  various 
■workmen  are  employed  on  manufactm'es  which 
are  connected  with  the  staple  commodities  of 


the  town,  "sucli  as  cabinet-case  maters,  haft 
and  scale  presssers  and  cutters,  powder-flask 
and  shot-belt  makers,  silver  refiuers,  wood 
tm-ners,  &c.  There  are  also  many  mercantile 
houses,  some  of  which  confine  themselves  to 
the  home  markets,  while  others  export  to  the 
Continent,  to  Brazil,  the  Cape  of  Good  Hope, 
but  especially  to  the  United  States  of  North 
America.  The  spring  knife  makers  and  table 
mife  makers  are  the  largest  classes  of  ar- 
tisans. The  fork  makers  are  an  unfortunate 
class,  owing  to  the  injurious  effects  of  what  is 
called  dry  grinding :  the  dust  of  the  stone  and 
metal  rises  in  clouds,  and  is  necessarily  in- 
haled by  the  workmen,  the  average  duration 
of  whose  lives  is  thus  very  much  shortened. 
It  is  to  the  immense  coal  bed  occupying  the 
surrounding  district  that  Sheffield  owes  its 
prosperity;  for  much  of  the  kon  which  is 
there  converted  into  steel  comes  from  Sweden. 

It  would  be  difficult  to  enumerate  all  the 
dnds  of  articles  manufactured  in  this  busy 
town,  made  principally  of  steel.    They  com- 
prise pen,  pocket,  pallet,  table,  and  other 
knives,  anvils,  vices,  augm-s,  gimblets,  awls, 
asletrees,  traces  and  bits,  Britannia  metal 
goods,  coach  springs,  razors,  edge  tools, 
fenders  and  fire-irons,  files,  German  silver 
goods,  mathematical  instruments,  machinery, 
saws,  scales,  shears,  scissors,  scythes,  sickles, 
silver  and  plated  goods,  skates,  snuff'ers, 
spoons,  steel  plates,  steel  ornaments,  musical 
instruments,  &c. — all  of  which  are  represented 
at  the  Great  Exhibition.    Some  of  the  curi- 
osities of  Sheffield  industiy  are  mentioned 
under  Cutlery,  and  File  ;  and  we  may  here 
notice  a  contribution  to  the  Exhibition,  con- 
sisting of  a  clasp  knife  only  three-eighths  of 
an  inch  in  length  when  open,  and  so  small 
as  to  go  witliin  the  stem  of  a  tobacco  pipe. 
It  is  not  by  these  trifles,  however,  that  the 
commercial  importance  of  Sheffield  industry 
is  shown  ;  it  is  in  those  lai-ger  and  useful  pro- 
ducts which  are  known  in  every  part  of  the 
world  where  English  goods  penetrate. 

There  is  a  School  of  Design  at  Sheffield, 
which  is  gradually  infusing  a  taste  mto  those 
who  have  to  determine  tlie  patterns  to  wliich 
goods  shall  be  wrought. 

SHELL.  For  various  apphcations  of  shells 
to  useful  and  ornamental  iDiu-poses,  see  Cameo  ; 
Mother  of  Pearl  ;  Tortoiseshell. 

SHELL,  is  also  the  name  of  a  hollow  globe 
of  iron,  containing  gunpowder,  which  is  intro- 
duced at  an  orifice  formed  in  the  ball,  In 
this  orifice  is  driven  or  screwed  the  fuze  or 
tube  containing  the  composition  by  which  the 
powder  in  the  sheU  is  ignited  [Fuze]  ;  and 
the  sheU,  after  being  discharged  from  a  gun, 
howitzer,  or  mortar,  is  consequently  made  *o 
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1  burst  in  pieces  when  it  falls  upon  or  near  tHe 
object  to  be  destroyed. 
SHELLAC.  [LA.C.] 

SHERBET,  in  Persia,  Turtey,  and  other 
i  eastern  countries  where  it  is  chiefly  used,  is 
;  a  beverage  composed  chiefly  of  water,  lemon- 
i  juice,  and  sugar,  with  the  addition  of  other 
i  ingredients  to  render  it  more  pleasant  to  the 
I  taste,  as  the  pulp  of  fruits,  perfumed  cakes, 
!  rose  water,  &c. 

SHIPBUILDING-.  The  most  essential  con- 
'  chtions  in  the  construction  of  a  ship  are,  that  it 
be  capable  of  can-jdng  its  stores  and  its  artillery 
or  lading ;  that  it  be  moved  by  wind  or  steam 
with  great  velocity,  and  that  it  readily  obey 
the  motion  of  the  rudder ;  that  it  have  the 
necessaiy  stabiUty,  so  as  not  to  be  overtm-ned 
when  acted  upon  by  the  wind  or  waves  ;  and 
finally,  that  its  rolling  or  pitching  be  attended 
■with  as  httle  strain  as  possible  on  the  timbers. 
In  merchant  ships  an  ample  capacity  is  fre- 
quently of  more  importance  than  a  great 
velocity  in  saihng.  In  ships  of  war  the  num- 
ber and  weight  of  the  guns  constitute  the 
basis  of  the  design;  for  from  these  the  weight 
of  the  whole  ship,  or  the  volume  of  the  water 
which  it  will  displace,  may  be  estimat^.  The 
chaught  of  water  (the  depth  to  which  the  ship 
is  immersed)  may  depend  on  the  depth  of 
water  in  the  harbours  and  roadsteads  ;  but  it 
must  also  be  determined  from  experience,  so 
that  the  ship  may  be  prevented  as  much  as 
possible  from  making  leeway.  Finally,  the 
form  of  the  body  must  be  that  which  is  most 
favom-atle  for  velocity,  by  causing  the  least 
possible  resistance  of  the  water  at  the  bows 
and  along  the  sides ;  which  allows  the  greatest 
lateral  resistance,  and  which  will  permit  the 
rudder  to  act  with  most  efi'ect  in  causing  the 
ship  to  be  turned  about  a  vertical  axis.  Ex- 
peiiments  have  shown  that  when  the  quantity 
of  sail  is  the  same,  the  velocity  of  a  ship  is 
increased  by  increasing  the  ratio  between  its 
length  and  breadth. 

It  has  been  found  that  ships  having  the 
same  proportions  possess  unequal  sailing 
properties  ;  it  may  be  perceived  indeed  that  a 
small  ship  built  according  to  the  proportions 
of  a  large  one  which  is  know  to  sail  well,  will 
not  possess  the  hke  good  quality ;  so  that  the 
sailing  qualities  depend  on  something  more 
than  mere  form.  That  a  ship  whose  huU  has 
been  constructed  according  to  the  best  rules 
of  art  does  not  always  fulfil  the  conditions  re- 
quired, may  depend  on  several  causes.  The 
blocks,  ropes,  &c.,  may  be  too  heavy,  and  the 
sails  may  be  badly  formed;  or  the  burden  of 
the  vessel  may  be  unsldlfully  distributed. 

In  building  an  ordinary  ship  the  draughts- 
man draws  a  plan,  analogous  to  that  of  an 


architect  in  building  a  house ;  the  drawings  re- 
present the  intended  vessel  in  many  points  of 
view — not  only  as  a  whole,  but  in  respect  also 
to  the  curvatures  of  the  various  timbers. 
Thin  pieces  of  lath  are  cut  and  marked  so  as 
to  assist  in  determining  the  proper  sizes  and 
shapes  of  the  timbers.  Eor  alarge  East  India- 
man  there  are  upwards  of  100  of  these  mould- 
ing pieces  (as  they  are  called)  prepared.  The 
oak  and  elm  tnmks  are  then  cut  up  to  the 
proper  forms  for  the  timbers,  by  sawing,  the 
moulding  pieces  serving  as  guides.  All  being 
cut  and  prepared,  the  building  of  the  ship 
commences.    The  keel,  which  is  formed  of 
elm,  is  scarfed  together  very  strongly.  The 
stem  and  stern-posts,  of  oak,  are  raised  and 
fixed  at  the  two  ends  of  the  keel;  and  various 
pieces  called  transoms,  fashion-pieces,  &c.,  help 
to  give  form  to  the  two  ends  of  the  ship.  Stout 
timbers,  called  Jloor  timbers,  are  laid  athwart 
the  keel ;  and  around  them  solid  wood,  called 
dead  wood,  is  packed  in,  to  form  a  soUd  foun- 
dation. Then  come  the  ribs  of  the  ship,  which 
are  the  curved  oak  timbers  bending  upwards 
and  outwards  from  the  keel  to  the  top ;  these 
are  formed  of  several  pieces  csllei  futtocks  or 
foothooks,  which  are  securely  bolted  together. 
These  various  timbers  are  strengthened  with 
inner  timbers,  called  the   keelson,  stemson, 
sternson,  riders,  &c.    All  the  outside  is  covered 
■^vith  oak  planking,  varying  from  three  to  sis 
inches  in  thiclmess,  and  arranged  in  x^arallel 
rows  called  strakes.    The  filling  up  the  inter- 
stices between  these  planks  has  been  noticed 
under  PiIgging.    The  beams  are  timbers  of 
great  strength,  to  support  the  deck,  and  to 
bind  the  sides  of  the  vessel  together ;  while 
the  knees  are  immense  brackets  which  support 
the  ends  of  the  beams.    The  decks  are  foi-med 
of  Dantzig  fir  or  yellow  pine,  laid  in  boards 
from  six  to  ten  inches  in  width,  and  from  two 
to  four  in  thickness.    The  treenails  are  the 
oak  pins  or  bolts  by  which  the  planks  are 
fastened  to  the  timbers  of  a  ship.  [Tbeenails.] 
The  sheathing  of  ships  at  first  consisted  of 
a  second  covering  of  planks  applied  on  the 
exterior  of  the  first,  over  the  bottom  and  sides 
as  far  as  they  were  under  water;  but  this 
being  found  to  impede  the  motion  of  the  ship, 
a  sheathing  of  milled  lead  (the  invention  of 
Sir  Philip  Howard)  was  subsequently  em- 
ployed.   The  apphcation  of  plates  of  copper 
as  a  covering  on  the  exterior  of  ships  was  first 
tiied  in  1760;  and  in  1783  all  those  belonging 
to  the  royal  navy  were  ordered  to  be  covered 
or  sheathed  with  that  metal.    By  this  practice 
shells  and  sea-weeds  are  prevented  from  ad- 
hering to  the  sides  and  bottoms  ;  the  friction, 
of  the  water  against  them  is  dimiuished,  and 
the  damage  which  would  be  caused  by  worms 
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is  ttvoidod.  Owing  to  the  great  expense  of 
copper  sheathiug,  which  has  the  cilbct  of 
limiting  its  use  in  mercantile  shipping,  many 
attempts  have  been  made  to  substitute  for  it 
either  other  metivls,  or  alloys  in  which  it  is 
mixed  with  cheaper  metals,  such  as  lead,  or 
with  such  as  might  increase  its  durability,  as 
zinc.  Iron,  protected  by  the  galvanic  action 
of  zinc,  has  been  used.  Sheathing  of  broATO 
paper,  coated  \nth  tar,  and  a  kind  of  felt,  into 
tlie  composition  of  which  a  considerable 
quantity  of  cow-hair  enters,  have  also  been 
tried.  Copper  sheathing  is  usually  apphed  in 
sheets  about  4  feet  long  and  14  inches  wide, 
the  thickness  being  such  that  a  square  foot 
weighs  from  1 6  to  32  ounces,  but  most  com- 
monly from  20  to  28  ounces ;  and  tlie  mode 
of  apph  cation  does  not  vary  materially  whether 
the  copper  be  laid  upon  the  bare  planking  or 
upon  an  intei-posed  layer  of  tai-red  paper,  felt, 
or  thm  boarding.  The  sheets  ai-e  pierced  with 
holes,  not  only  roimd  the  edges,  but  also  at 
intei-vals  of  3  or  4  inches  over  the  whole  sm-- 
face  ;  they  are  laid  so  as  to  overlap  each  other 
about  an  inch,  and  are  secured  to  the  ship 
■with  flat-headed  copper  nails.  An  East  India- 
man  requires  re-coppering  after  two  voyages ; 
and  the  old  copper  is  found  to  have  lost  three 
or  fom-  ounces  of  its  weight  in  the  squai-e 
foot,  by  the  action  of  sea-water,  friction,  and 
other  causes. 

The  masts  of  ships  are  built  of  several  pieces 
selected  from  the  strongest  parts  of  ti-ees,  and 
attached  together  both  in  the  fore-and-aft  and 
in  the  athwart-sliip  du-ections,  the  whole  being 
bound  together  by  hoops  at  intervals.  Usually 
the  central  piece  consists  of  one  log  of  timber 
reduced  to  a  many-sided  form,  and  to  the 
sides  of  this  are  apphed  other  pieces,  which 
are  connected  with  it  either  by  a  longitudinal 
projection  in  each,  which  is  let  into  a  con-es- 
ponding  channel  made  in  the  centi-al  piece,  or 
by  blocks  of  hard  wood  which  ai'e  let  into 
both  the  central  and  attached  pieces. 

Vessels  of  iron  are  now  very  frequently  con- 
structed both  for  rivers  and  for  navigation  in 
the  open  seas,  and  they  have  many  advan- 
tages over  ships  of  wood.  They  are  much 
hgliter,  or  more  buoyant.  They  are  less  Uable 
to  become  arched,  and  are  better  able  to  wth- 
stand  the  effects  of  striking  upon  a  rock.  In 
the  latter  case  a  ship  of  wood  would  have  its 
bottom  pierced,  or  it  might  go  to  pieces,  while 
the  iron  one  would  merely  become  indented. 
They  are  formed  with  rib  frames  at  intervals, 
and  with  longitmhnnl  hoops  of  ifon  ;  and  they 
are  covered  with  iron  plates,  which  are  fastened 
to  the  ribs  by  bolts  or  rivets.  The  lower  part 
of  the  interior  may  be  di\-ided  into  compart- 
ments, wliioh  can  be  rendered  air-tight;  and 


thus,  in  Uie  event  of  tlie  bottom  being  perfo- 
rated  in  any  place,  the  water  would  be  con- 
lined  within  that  compai-tnient  till  tlie  damaged 
plate  could  be  repaired  or  replaced. 

Ships  have  difterent  designations,  according 
to  the  number  of  their  masts  or  the  disposi- 
tion of  their  sails.  The  word  ship  is  more 
partioidai'ly  applied  to  those  vessels  which 
have  a  fore,  a  main,  and  a  mizen  mast,  with 
a  top-mast  and  top-gallant-mast  to  each  ;  and 
in  which  the  yai'ds,  in  sailing  before  the  wind, 
ai-e  braced  square,  that  is,  in  vertical  posi- 
tions pei-pendiculaiiy  to  the  length  of  the  ship . 
the  mizen-saU  alone  being  usually  in  a  fore- 
and-aft  position,  that  is,  in  a  vertical  plane 
passing  through  tlie  keel.  A  bark  is  a  vessel 
vdth  masts  and  sails  like  those  of  a  ship,  ex- 
cept that  the  mizen-mast  carries  no  top-sail 
or  top-gallant  sail.  A  brig  has  a  fore  and  a 
main  mast,  with  top  and  top-gallant  masts 
and  sails,  like  those  of  a  ship ;  but  it  has  no 
mizen-mast,  and  the  main-sail  has  a  position 
corresponding  to  that  of  the  mizen-sail  in  a 
ship  with  three  masts.  A  snow  is  rigged  in 
the  same  manner  as  a  brig,  except  that  the 
main-sail  is  attached  to  a  small  mast  abaft  of 
and  ve^near  the  main-mast.  A  schooner  has 
two  masts,  and  the  sails  attached  to  them  ai-e, 
in  then-  usual  position,  m  vertical  planes  pass- 
ing through  the  keel :  it  has  small  or  no  top- 
sails. Lastly,  a  sloop  (shaloop)  has  only  one 
mast,  with  a  main-sail,  whose  plane  is  usually 
in  a  fore-and-aft  position.  Each  of  the  dif- 
ferent kinds  of  ships  has  a  bowsprit  which 
carries  a  fore-stay-saU  and  a  jib-sail. 

In  the  British  n&yy,  ships  which  carry  70 
or  a  greater  number  of  guns  are  called  linc-of- 
battleships.  Frigate  is  a  term  which  is  sup- 
posed to  have  been  first  apphed  to  a  light 
galley  moved  by  sails  or  oars  ;  but  it  is  now 
applied  to  ships  of  war,  generally  -o-ith  two 
decks,  and  caiTving  from  36  to  00  guns.  These 
are  built  uaiTower  than  line-of-battle  ships  in 
proportion  to  their  length,  and  sail  swiftly. 
They  accompany  fleets  in  order  to  watch  at 
a  distance  the  movements  of  the  enemy,  and 
they  act  singly  against  ships  of  a  like  kind. 
Ships  of  war  'of  a  lower  class  than  frigates 
have  the  denominations  of  sloops,  cortjettes^ 
hri<}s,  cutters,  hrigantines,  ketches,  schooners,  and 
harks.  The  sloops  of  war  and  corvettes  carry 
from  4  to  20  guns,  and  some  brigs  carry  16 
guns.  The  number  of  guns  in  a  vessel  of 
either  of  the  remaining  classes  does  not  ex- 
ceed 10. 

The  tonnage  of  a  ship  is,  properly,  an 
expression  for  the  interior  capacity  by  the 
number  of  tons  of  sea-water  which  it  could 
contain ;  therefore,  if  the  interior  volume  were 
found  in  cubic  feet,  on  dividing  that  vohune 
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5  (the  number  of  cubic  feet  of  sea- water 
I  -hich  are  equal  in  weight  to  one  ton),  the 
notient  would  be  the  tonnage  required.  There 
however,  been  various  modes  of  esti- 
iting  ships'  tonni^e. 

['here  are  now  employed  in  the  yearly 
L.  .ansit  of  Great  Britain  with  the  world  and 
r;ith  her  own  shores,  about  33,700  sailing 
tressels,  and  1150  steam  vessels,  employing 
i40,000  seamen.  Calculating  the  value  of 
aach  ship  and  cargo,  as  the  value  has  been 
-stunated  before  parliament,  at  5000/.,  we 
ave  an  aggregate  value — saUing  vessels, 

•  teamers,  and  their  cargoes  included — of  about 
74,000,000/.     Further,  supposing  that  the 

a  -  early  wages  of  the  seamen,  including  officers, 
I  r/as  20/.  per  head,  the  amount  paid  in  wages 
i^r  -ouldbe  4,800,000/. 

•  I    Various  details  bearing  more  or  less  closely 

nn  the  subject  of  ship-building  will  be  found 
■iimder  Anchor;  Blocks;  PiIgoing;  Eope 
IIancfactube  ;  Sail  Makixg;  Sceew  Peo- 
iELLER ;  Sheers  ;  Steam  "Vessel  ;  &c. 

SHOE  TP^4DE.  In  addition  to  the  few 
retails  given  under  Boot  Ah'D  Shoe  Masufac- 
URE,  the  following  may  not  be  out  of  place. 
In  the  old  statutes  a  shoemaker  is  called  a 
fordwainer,  apparently  a  corruption  of  the 
Yrench  Cordoyinier, yfhich.  means  a  worker  of 
Cordova  leather.  The  companies  of  shoc- 
jaakers  in  our  ancient  towns  were  incorporated 
jmder  this  name ;  and  where  some  of  these 
oDmpanies  still  exist,  they  still  go  by  the  same 
mame.  As  a  legal  term,  cordwainer  is  yet  in 
sse. 

The  trade,  as  now  followed  in  London  and 
tlher  principal  places,  is  subdivided  into  about 
nrenty  branches.  The  following  may  be  set 
oown  as  the  chief:  the  shoeman,  or  maker  of 
hae  sole  part  of  the  shoe ;  the  bootman,  or 
ihSker  of  the  sole  jiart  of  the  boot ;  and  the 
'■oot  closer,  or  joiner  together  of  the  leg,  vamp, 
rcc.  The  labour  of  these  is  especially  directed 
9 J  what  is  called  the  men's  line;  whilst  others 
laake  the  ladies'  shoes  or  boots.  There  are 
many  women,  too,  who  get  a  livelihood  by 
Idosing  the  shoe ;  while  others  again  follow 
bhe  various  sorts  of  binding. 

The  mechanical  processes,  after  marking 
and  cutting  out  the  leather,  consist  chiefly  in 
tarious  kinds  of  strong  needlework,  such  as 
'ihe  lasting  or  tacking  of  the  upper  leather  to 
Wie  in  sole,  the  sewing  in  of  the  welt,  the 
tititching  to  this  welt  of  the  out  or  top  sole, 
4he  building  and  sewing  down  of  the  heel,  and 
Ac  sewing  or  closing  of  boot  legs.  The  boot 
Hoser  is  the  most  skilful  of  tlie  persons  em- 
'iloyed,  and  receives  the  highest  w^es. 

No  other  common  handicraft  is  exercised 
80  large  a  number  of  persons  as  that  of 
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the  shoemaker.  In  the  metropolis  and  in  many 
parts  of  the  country,  women  are  extensively 
employed  in  the  lighter  parts  of  the  basiness. 
The  government  contracts  for  the  army  and 
navy,  the  police.  Sec,  are  executed  in  London 
and  at  Northampton  and  Stafl'ord ;  and  the 
export  market  is  almost  entirely  supplied  from 
these  quarters.  The  boots  and  shoes  exported 
(chiefly  to  the  East  and  West  Indies  and  the 
colonies)  are  included  in  the  general  entry  of 
'  leather  wrought  and  unwrought,'  in  the  par- 
liamentary returns;  but  it  is  supposed  that 
the  value  is  about  a  quarter  of  a  million 
sterling  annually. 

In  1850  there  were  imported,  almost  en- 
tirely from  France : — 
Women's  boots  and  calashes  22,340  pairs. 

Women's  shoes   119,420  „ 

Men's  boots  and  shoes  ... .  31,178  „ 
Children's  boots  and  shoes .     1 ,608  „ 

Boot  fronts  603,302  „ 

SHOT  are  the  balls  (generally  solid)  of  iron 
which  are  discharged  from  guns,  howitzers,  or 
carronades.  Solid  shot  vary  in  diameter  from 
about  two  inches,  which  is  that  of  a  one  pound 
ball,  to  about  eight,  which  is  the  diameter  of 
a  68-pound  ball.  For  the  naval  service  it  has 
been  proposed  to  discharge  from  howitzers 
hollow  shot,  or  unloaded  shells,  which,  having 
greater  diameters  than  solid  shot  with  equal 
weights,  are  capable  of  producing  more  de- 
structive effects  against  shipping. 

SHOT  MANUFACTURE.  The  larger 
kinds  of  shot,  such  as  pistol  bullets  and  rifle 
balls,  are  generally  cast  in  a  mould,  one  at  a 
time.  Shot  of  the  next  smaller  size,  such  as 
swan  shot,  are  often  produced  by  casting 
several  at  a  time ;  there  is  a  double  mould 
formed  something  like  a  pair  of  nut- crackers, 
which,  when  closed,  exhibits  a  range  of  little 
moulds  into  which  the  melted  lead  can  be 
poured ;  and,  when  open,  allows  the  shot  so 
made  to  be  removed  from  the  mould.  A  ruder 
kind  is  sometimes  made  by  shaking  a  number 
of  small  fragments  of  lead  together  in  a  bag 
or  box,  by  which  the  comers  or  rough  edges 
are  worn  away.  In  another  mode  of  manu- 
facture, a  piece  of  thin  lead  is  cut  up  into 
litle  cubes,  and  these  are  placed  between  two 
flat  stones,  the  upper  of  which  works  over  the 
lower ;  so  that  by  the  combined  pressure  and 
movement  the  cubical  fragments  are  worn  to 
a  cubical  shape. 

But  the  most  remarkable  mode  of  making 
shot  is  by  granulation,  which  is  the  plan  now 
adopted  for  the  larger  portion  of  shot  now 
used.  The  shot  are  made  either  over  the 
month  of  a  deep  well  or  shaft,  or  at  the  top  r-f 
a  lofty  tov,'er,  so  as  to  provide  a  vertical  descent 
of  one  or  two  hundred  feet.   The  elegant 
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tower  (intended  originally  as  a  sliot-tower, 
but  now  applied  to  other  purposes)  near  tlie 
foot  of  Waterloo  Bridge,  illustrates  the  latter 
of  the  two  methods.  In  some  of  the  shot 
works  on  the  hanks  of  the  Tyne,  an  abandoned 
coal  shaft  is  employed.  There  are  about  fifteen 
sizes  of  shot  made  by  the  granulation  method, 
vai-ying  from  i  to  ^  of  an  inch  in  diameter. 

The  lead  has  a  little  arsenic  added  to  it, 
and  is  melted  in  a  fm-nace  or  pot.    Over  the 
vertical  shaft  is  placed  a  tripod  or  stand,  and 
upon  this  a  kind  of  colander,  pierced  with 
holes  suitable  in  size  to  the  shot  to  be  made. 
A  layer  of  dross  from  the  surface  of  the 
melted  lead  is  laid  over  the  holes  in_  the 
colander,  to  act  as  a  kmd  of  sieve  or  stramer, 
and  to  separate  the  liquid  lead  into  small 
trickhng    streams    before    it  reaches  the 
holes.    The  melted  lead  is  poured  mto  the 
colander  by  a  ladle ;  and  it  speedily  falls  as  a 
sort  of  silvery  rain  do\vn  the  shaft,  into  a 
vessel  of  cold  water  at  the  bottom ;  the  lead 
is  found  to  separate  into  almost  perfectly 
spherical  drops  or  shots  ;  and  these  shots 
when  cold,  are  brought  up  from  the  vessel 
below,  dried  on  steam  heated  plates,  and 
scpai-ated  into  sizes  by  sifting.    The  hrregulax 
or  ill-shaped  shot  are  sepai-ated  from  the 
others  by  a  beautiful  contrivance  ;  they  are 
made  to  roll  down  an  inchned  plane  of  smooth 
ii-on;  and  when  they  get  to  the  bottom,  the 
well-shaped  shot  have  acquired  an  impetus 
which  sends  them  into  a  box  or  cell,  several 
inches  distant ;  whereas  the  iU-shaped  shot, 
havmg  descended  the  inclmed  plane  m  an 
irregular  way,  have  acquired  very  little  velo- 
city, and  fall  into  a  cell  or  box  not  so  far  dis- 
tant as  the  other.   By  carefuUy  adjusting  the 
slope  of  the  inclined  plane,  this  separation  of 
good  from  bad  shot  is  effected  mthsurpnsmg 
accm-acy.   The  shot  are  then  placed  m  a  kmd 
of  churn  or  revolving  barrel,  into  which  a 
little  black  lead  is  also  placed  :  and  they  ai-e 
revolved  in  the  churn  until  they  become  po- 
lished and  black  leaded.    They  are  lastly  tied 
up  in  bags  containing  28  lbs.  each. 

SHROPSHIRE.    The  coal-field  of  Coal 
brook-Dale  is  the  most  extensive  and  most 
productive  part  of  the  carboniferous  system 
of  this  county.   It  extends  from  near  Wen- 
lock,  on  the  i-ight  bank  of  the  Severn,  across 
that  river  to  WelUngton  on  the  N.W.,  and  is 
prolongated  in  a  N.E.  dkection  to  Lilleshall. 
The  most  productive  portion  of  this  field 
includes  Broscley  on  the  south,  and  stretches 
north  of  the  Severn  in  a  lai-ge  triangulai-- 
shaped  mass,  having  LilleshaU  for  its  apex. 
In  several  places  the  seams  of  coal  are  nume- 
rous and  of  considerable  thickness.  At  Hadley 
the  number  of  soams  is  10,  and  the  total 


thickness  of  coal  15  yards ;  at  Madeley,  the 
seams  are  24,  and  the  thickness  of  coal  ]0i 
yards.    The  ironstone  of  this  field  is  both 
concretionary  and  flat-bedded,  and  the  various 
com-ses  of  it  are  known  under  various  local 
names.    The  ores  of  iron  are  peroxides  ia 
sandstone,  argillaceous  cai-bonates  in  shale, 
and  sulphm-ets  in  the  coal.    The  sulphuret  of 
u'on  is  the  most  abundant  mineral,  and  next 
to  it  is  the  sulphuret   of  zinc,  or  blende. 
Petroleum  occurs  in  great  abundance  in  both 
the  upper  and  lower  measures,  and  some  of 
the  beds  of  shale  of  the  latter  afford  excellent 
fire-clay,  which  is  used  in  the  manufacture  of 
pipes  and  pottery.  The  Sln-ewsbm-y  coal-field 
extends  from  the  Severn  at  the  Breidden  Hills 
on  the  west,  to  Shrewsbury  on  the  east.  Tlie 
strata  of  this  coal-field  belong  to  the  upper  or 
youngest  series  of  coal-measures.   It  vaiies 
ui  thickness  from  three  to  eight  feet.  The 
coal-field  of  Oswestiy  is  situated  on  the 
western  verge  of  the  county,  and  is  quite 
distinct.   It  contains  only  two  seams  of  coal 
worthy  of  exti-action,  the  upper  being  fom' 
feet  thick ;  the  lower,  which  is  six  feet  tliick, 
is  a  very  inferior  coal.   The  other  coal-fields 
of  Shropshire  are  situated  on  the  south  side 
of  the  county. 

The  farms  in  Shropshire  are  for  the  most 
part  arable,  but  some  are  for  grazmg,  for  hay, 
for  the  dairy,  and  for  reai-mg  and  feeding. 
The  crops  in  general  cultivation  are  wheat, 
barley,  oats,  peas,  vetches,  turnips,  potatoes, 
and  beans.     The  meadows  adjomuig  the 
Severn,  and  other  rivers  andsti-eams,  are  rich, 
and  are  often  overflowed,  and  the  water  hes  on 
them,  especially  near  the  Severn,  for  a  consi- 
derable time.     The  rich  coal  formations  of 
this  county  and  the  iron-stone  associated  vdih 
them  give  employment  to  several  thousand 
persons.    The  greater  portion  of  these  ^-e 
engaged  in  raismg  coal,  ironstone,  and  lime, 
and  in  the  manufacture  of  iron,  and  a  few 
ki  the  lead  mines  on  the  western  side  of  the 
county.  Near  Coalport  china  of  every  descrip- 
tion and  of  exquisite  workmanship  is  madej 
and  at  Caughley,  m  the  neighboiu-hood  of 
Broseloy,  there  is  another  china  manufactoiy, 
which  is  chiefly  confined  to  the  blue  and  white, 
and  blue,  white,  and  gold  sorts.    At  Coalpoi-t 
there  is  a  manufactory  of  earthenware,  similar 
to  the  Etriuian  or  Wedgwood  ware.  There 
are  flannel   manufactories  at  Shrewsbury, 
Oswestiy,  Chm-ch  Stretton,  and  Worthen. 
Carpets  are  made  at  Bridgnorth.    Gloves  are 
made  at  Ludlow,  but  not  in  such  quantities  as 
formeriy.    There  are  mUls  for  dyemg  woollen 
cloth  at  Le  Botwood,  &c.,  and  there  are  paper- 
mills  at  Ludlow,  Bridgnorth,  Cleobuiy-MorU- 
mer,  Drayton,  &c. 
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SLiM.   Tins  portion  of  south-eastem  Asia 
.  s  rich  in  natui-al  productions.    Eice  is  most 
■xtensively  cultivated.    On  the  alluvial  soil  of 
he  Menam  it  generally  yields  forty  fold.  Maize, 
.  .cveral  leguminous  plants,  sweet  potatoes, 
r^ocoa,  and  areca  palms,  are  cultivated.  Siam 
^s  noted  for  a  gi-eat  vai-iety  and  abundance 
n'lf  fruit-ti-ees,  and  their  produce  sui-passes 
'  hat  of  all  other  parts  of  India  in  flavour. 
=  several  plants  are  cultivated  as  articles  of 
breign  trade.    The  most  important  is  the 
ugar-cane,  which  indeed  has  been  grown  in 
-iiamfrom  time  immemorial;  but  its  culture 
or  the  foreign  mai'ket  has  now  become  very 
iai-ge.    Tobacco,  cotton,  and  black  pepper,  are 
I  Iso  exported.  The  forests,  wliich  cover  nearly 
11  the  mountain-  ranges  of  this  country,  yield 
,  eral  articles  of  trade ;  among  which  are 
uirdamums,  gamboge,aquila-wood,  sapan-wood, 
um  trees,  and  a  great  variety  of  timber  trees. 
;iie  elephant  exists  in  the  greatest  perfection, 
lid  the  ivory,  hides,  and  bones  ai'e  lai-gely  ex- 
rted  to  China. 

Gold  is  foimd  in  the  mountains  of  the 
lalay  peninsula,  and  at  the  southern  extre- 
I  Qity  of  those  of  Siam,  and  is  worked  in  some 
i  ilaces.    Tin,  iron,  copper,  lead,  zinc,  and 
utimony  are  met  with  in  many  places.  The 
nly  precious  stones  which  are  known  to 
xist  in  Siam  are  the  sappliire,  the  oriental 
uby,  and  the  oriental  topaz.    Salt  is  made  in 
'le  low  wooded   and  uninhabited  counti^ 
ich  extends  between  the  mouths  of  the 
■lonam  along  the  sea. 

The  Siamese  do  not  distmguish  themselves 
II  any  of  the  useful  arts,  and  are  much  be- 
;  iind  the  Hindoos  and  Chinese.  Even  their 
cessels  and  trinkets  of  gold  and  silver  areim- 
•oorted  from  China.  Considerable  manufac- 
mires  aa-e  earned  on  :  but  they  are  mostly  in 
hhe  hands  of  Chinese  who  have  settled  in  Siam. 

Siam  in  a  commercial  point  of  view  is 
considered  the  most  important  of  the  three 
umpires  which  divide  among  them  the  coun- 
rries  between  the  Gulf  of  Bengal  and  China. 
(As  all  the  provinces  of  the  empire  produce 
come  articles  which  are  in  demand  in  foreign 
Gountries,  and  nearly  aU  the  foreign  commerce 
ss  at  present  concentrated  in  the  town  of 
BBangkok,  the  inland  and  coasting  trade  is  very 
f^onsiderable.  Large  quantities  of  produce  are 
Drought  down  to  Bangkok  from  the  inland 
iiistricts,  by  the  rivers,  especially  the  Menam. 
rrhe  most  important  branch  of  tho  foreign 
titrade  is  that  with  China.  It  is  partly  carried 
Hon  by  Chinese  vessels,  but  mostly  m  vessels 
btuilt  in  Siam  and  navigated  by  Chinese.  Very 
liUttle  if  any  commercial  intercourse  exists 
•^between  Siam  and  the  Birman  empire.  AVith 
CCochin-Chiaa  there  i^  njuch  commerce.  The 


most  important  trade,next  to  that  with  China, 
is  with  the  European  establishments  on  the 
Malay  peninsula,  and  the  Sunda  Islands, 
especially  with  the  British  colonies  of  Singa- 
pore, Malacca,  and  Pido  Penang,  and  with  the 
Dutch  establishments  of  Batavia,  Cheribon, 
and  Samarang  in  Java,  Pontianac  in  Borneo, 
and  Eio  in  Bintang.  Formerly  the  commodi- 
ties of  Hindustan  and  Europe  reached  the 
capital  of  Siam  by  bemg  transported  across 
the  isthmus  of  Kraw  and  the  Malay  penin- 
sula ;  but  at  the  present  day  Singapore  is  a 
better  emporium  for  procuring  the  goods,  and 
the  conveyance  by  this  route  is  less  expensive. 

SIBEEIA.  This  vast  but  little  known 
region  is  very  rich  in  metals.  There  are  three 
extensive  mining  districts.  The  most  western 
comprehends  the  mines  of  the  Ural  Moun- 
tains; which  ai-e  rich  in  gold,  silver,  and 
copper ;  and  they  contain  also  kon,  silver,  and 
platinum  in  smaller  quantities.  The  second 
mining-district  is  that  of  Bemaul,  which  yields 
much  silver  and  copper,  but  less  gold  and 
lead.  The  mines  from  which  these  metals  are 
obtained  lie  mostly  in  the  Altai  Mountains 
and  in  those  valleys  which  open  to  the  Msh 
Eiver.  The  third  mining-district  is  that  of 
Nertshinsk,  which  is  situated  on  the  east  of 
the  Yablono'i  IChrebet,  in  the  basm  of  the  river 
Amm-.  These  mines  contain  gold,  lead,  silver, 
iron,  antimony,  and  arsenic.  The  western 
parts  of  Siberia  get  the  salt  which  is  required 
for  then-  consumption  from  the  salt  lakes  in 
the  steppes  of  Ishim  and  Barabinsk,  in  some 
of  which  the  salt  crystallises  spontaneousl3^ 
The  countries  bordering  on  the  river  Lena 
obtain  salt  partly  from  some  salt-springs 
which  occur  in  the  vicinity  of  the  town  of  Ust 
Kutsk,  and  partly  from  the  river  VUui.  Da- 
Uria  obtains  its  salt  from  one  of  the  lakes  of 
the  Gobi,  called  Dabassunei  Lake,  not  far 
from  that  of  Khara.  Several  kinds  of  precious 
stones  occur  in  Siberia,  and  diamonds  havo 
been  found  along  the  eastern  declivity  of  tho 
Uralian  range.  The  amethysts,  topazes, 
emeralds,  and  red  tourmahnes,  are  of  great 
beauty  ;  zircons  of  extraordinary  size  have 
been  found  near  Miask,  south  of  Ekatarin- 
burg.  Lapis  lazuli  and  talc  of  fine  quality  arc 
met  with.  The  tusks  of  the  fossil  elephant 
constitute  an  article  of  commerce,  and  many 
persons  make  the  discovery  of  them  the  busi- 
ness of  their  Ufe. 

Siberia  possesses  tanneiies,  iron  foundries, 
glass  works,  and  manufactures  of  coarse 
woollens  and  Imens  ;  but  their  number  is  in- 
considerable. There  are  smelting  and  refining 
works  connected  with  tho  mines. 

Siberia  carries  on  an  extensive  commerce 
with  Russia,  Bokhara,  Tashkend,  and  China. 
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The  most  important  is  the  ti-ade  with  Russia. 
The  transport  of  the  goods  is  effected  by  a 
road  which  leads  from  Perm  in  Russia  to 
Ekatai-inburg  and  Tobolsk.  The  commerce 
which  is  carried  on  at  Kiachta  with  the  Chi- 
nese has  been  noticed  under  Kiachta.  The 
goods  from  Irkutsk  to  Kiachta,  and  from 
Kiachta  to  Irkutsk,  are  conveyed  from  May  to 
November,  by  large  vessels  which  navigate 
the  Lake  of  Baikal  and  the  river  Selenga,  and 
in  November  and  December  by  carts  on  a 
mountain  road.  The  inhabitants  of  Siberia 
have  also  some  commerce  with  Tartary. 

SICILY.     The  mineral  productions  of 
this  island  consist  of  copper,  silver,  cinnabar, 
and  sulphur,  of  which  last  a  large  quantity  is 
exported  to  Great  Britain,  marble,  alabaster, 
and  rock  salt.     A  great  deal  of  wine  is 
made  in  Sicily  of  which  the  Marsala  is  best 
known  in  England.  Dried  raisins  are  exported 
from  Messina.    Messina  is  also  the  depot  for 
the  cun-ants  of  the  Lipari  Islands,  of  which 
about  12,000  barrels  are  yearly  sold  and  ex- 
ported to  Trieste,  England,  and  America. 
Oranges  and  lemons  are  fine  and  plentiful 
Olive  oil  and  hnseed  oil,  lemon  juice,  as  well 
is  essences  of  lemon  and  other  fruits,  are 
made  for  exportation.  A  little  silk  is  produced. 
Liquorice-juice  is  made  in  large  quantities. 
Manna,  ahnonds,  pistachio  nuts,  sumach,  anc 
figs,  are  among  the  produce  exported.  Kid 
and  lamb  skins  are  dressed  for  exporta 
tion.  The  cattle,  sheep,  and  horses,  are  mostly 
if  inferior  breeds,  and  not  in  good  condition 
The  manufactories  of  Sicily  are  neither 
numerous  nor  on  a  large  scale.    Cotton  cloth 
is  manufactured  at  Messina,  Catania,  Palermo 
and  Caltagu-one;  silks  at  Palermo,  Catania, 
and  Nicolosi;  leather  at  Messma;  gloves, 
soap,  artificial  flowers,  and  paper  at  Palermo; 
coral  from  the  coast  of  Africa  is  nought  at 

Trapani.  n  o-  -i 

Concerning  the  chief  commerce  of  Sicily,  a 
few  details  will  be  found  under  Sulphub. 

SIERRA  LEONE.  This  British  colony 
.vas  established  in  1787,  by  some  phUanthro 
pists,  who  intended  to  show  that  colonial  pro- 
ductions could  be  obtained  ^vithout  the  labour 
of  slaves.  In  that  yeoi-  470  negroes,  then 
living  in  a  state  of  destitution  in  Loudon,  were 
removed  to  it,  and  in  1790  their  number  was 
increased  by  1190  individuals  of  the  same 
race,  who  had  been  settled  in  Nova  Scotia,  but 
could  not  bear  the  severity  of  that  climate. 
Ten  years  kter  550  Maroons  were  trojQsported 
from  Jamaica  to  SieiTa  Leone;  and  in  1819, 
when  a  black  regiment  in  the  West  Indies  was 
disbanded,  1222  black  soldiers  and  their  fami- 
lies were  settled  there  lUiemse.  In  1820  tlie 
population  amounted  to  12,000  individuals. 


Since  the  abolition  of  the  slave-trade  (1807), 
the  slaves  captured  by  the  British  cruisers 
have  been  settled  in  the  colony :  and  the  po- 
pulation has  increased  so  that  in  1848  it 
amounted  to  46,511.    The  towns,  or  rather 
villages  in  the  settlement,  besides  Freetown, 
the  capital  (which  has  neai'ly  20,000  inhabi- 
tants), are — Kent,  Yoi'k,  Calmont,  Waterloo, 
Hastings,  and  WeUington.    About  20,000  of 
the  inhabitants  are  liberated  Africans,  and 
about  an  equal  number  are  descendants  of 
liberated  Africans,  bom  in  the  colony.  The 
number  of  Em-opeans  is  very  small.  The 
chief  article  of  export  is  ground  nuts,  from 
which  is  expressed  an  oil  largely  used  in 
lubricating  machinery :  in  1846  the  quantity 
amounted  to  8097  tons,  valued  at  92,049/.  The 
other  chief  articles  of  export  are— ginger, 
teak  timber,  hides,  pahn  oil,  and  camwood. 
Nearly  one-thu-d  of  the  imports  consist  of 
British  cotcon  goods.    The  vessels  which 
ai-rived  at  Freetown  in  1847  were  185.  There 
are  about  120  fishing  boats  belonging  to  the 
settlement. 
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Sierra  Leone,  like  our  other  colonies,  is 
gradually  reaping  the  benefits  attendant  on 
steam  navigation.  The  new  mail  screw 
steamers,  which  have  lately  begun  to  ply 
between  Plymouth  and  the  Cape  of  Good 
Hope,  call  at  Sien-a  Leone  going  and  return- 
ing ;  thereby  jjlacing  the  colony  in  advanta- 
geous connexion  both  with  the  mother  country 
and  with  another  colony. 

The  imports  in  1848  amounted  in  value  to 
89,174i. ;  and  the  exports  to  95,617/.  In  1849 
the  imports  fi-om  Great  Britain  were  60,290^. 

SIGGAR,  SEGGAR,  or  SAGGER.  This 
name,  the  origin  of  which  does  not  seem  to 
be  well  known,  is  given  to  the  oval  vessels  in 
which  articles  of  pottery  or  porcelain  are 
placed,  to  protect  thsm  from  flame  and  smoke 
while   exposed  to  the  heat  of  the  kUn. 

[POTTEBY.] 

SIGNALS.  [Telegbath.]  ^ 
SIGNATURE,  in  Printing,  is  the  name 
given  to  the  letters  or  figui-es  which  are 
placed  at  the  bottom  of  certaui  pages  in  each 
sheet  of  a  book,  to  facilitate  the  gathering, 
folding,  collatmg,  and  binding  of  it.  [Book- 
binding.] 

SILESIA.  This  important  Prussian  pro- 
vince produces  flax,  tobacco,  hops,  madder, 
woad,  teazle,  and  timber.  The  mmerals  are 
copper,  lead,  cobalt,  ai-senic,iron,  zmc,  sulphur, 
marble,  alum,  lime  and  coal.  The  linen  ma- 
nufacture of  Silesia  is  of  great  importance  | 
it  is  can-ied  on  with  httle  aid  from  machinery, 
and  chiefly  by  the  country  people,  though 
this  branch  of  industry  aflbrds  them  but  A 
scanty  subsistence;  it  is  however  tteir  chief 
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■jccupation.  WooUon  cloths  are  manufactured 
un  some  to\Yns,  and  cottons  at  Reichenbach. 
IThere  ai-e  sugar  refineries  in  several  places; 
.vooUen-cloth  factories,  tanneries,  breweries, 
i:ind  brandy  distilleries  in  most  of  the  towns, 
rrhe  cotton  manufactures  are  extending; 
;;;team  machinery  has  been  introduced  into 
he  manufactories  ;  at  the  end  of  1846 
..he  province  had  three  lai-ge  and  eight  smaller 
vjottou  factories,  with  35,524  spindles,  and 
11749  workpeople. 

SILHOUETTE.    This  name  is  frequently 
;  ipplied  to  the  black  profile  portraits  commonly 
I  mown  simply  as  Profiles,  or  Shades.  ^  The 
1  atter  name  indicates  the  origin  of  tliis  simple 
ass  of  pictorial  representations,  they  having 
en  probably  suggested  by  the  shadow 
I  hrown  upon  a  wall.  Silhouettes  are  executed 
i  a  vai-ious  ways.    One  of  the  simplest  is  that 
f  tracing  tlie  outlines  of  a  shadow  thrown 
I  a  sheet  of  paper,  and  then  reducmg  them 
the  required  size,  either  by  the  eye  or  by 
'ans  of  a  pantograph.  [Pantogeaph.] 
uuther  mode  is  tracing  the  outline  upon  a 
lass  supported  in  a  suitable  position,  and 
itlier  coated  with  a  solution  of  gum-arabic 
1  n  water,  in  order  to  enable  a  lead  pencil  to 
ijnark  upon  it,  or  covered  with  a  sheet  of  very 
lihin  tracing-paper. 

SILEX  or  FLINT.  This  valuable  sub- 
ittance  is  an  oxide  of  SiUciim  or  Silicon, 
rVhich  is  regarded  by  some  chemists  as  a 
imetal,  and  hence  the  tennination  of  its  name 
an  «m;  while  others  consider  it  as  non- 
metallic,  and  more  allied  to  boron,  and  these 
Lidopt  the  term  Silicon.  Sir  H.  Davy  was 
;ihe  first  to  separate  this  substance  from  SUica. 
:oihcium  is  of  a  dark  brown  colom-,  has  no 
iiustre,  and  is  a  non-conductor  of  electricity, 
it  is  insoluble  in  water,  and  incombustible  in 
i:iir  or  in  oxygen  gas;  it  neither  fuses  nor 
landergoes  any  other  change  when  heated  in 
ivhe  flame  of  the  blow-pipe. 

Oxygen  and  Silicon  form  only  one  com- 
Mound,  namely,  silex  or  silica.  Silica  exists 
wery  largely  in  nature  :  it  is  indeed  probably 
Idle  most  abundantof  all  substances  whatever. 
Many  of  the  forms  imder  which  it  occui's  are 
mentioned  elsewhere.  [Flint  ;  Quartz.] 
RRock-crystal  is  silica  nearly  or  quite  pure; 
wind  flints,  or  white  sand,  are  but  slightly 
iintermixed  with  other  bodies.  Pure  dry  silica 
>s  an  opaque  white  powder,  inodorous,  insipid, 
innd  gritty.  It  is  infusible  by  the  heat  of 
•ordinary  furnaces,  but  by  the  oxy-hydrogen 
'jlo\vpipe  it  is  more  readily  fused  than  lime 
>or  magnesia.  Silica  is  a  substance  of  the 
mtmost  importance  in  many  respects  ;  it  enters 
«targely  into  the  constitution  of  minerals,  rocks. 
Hind  fossils,  and  is  employed  in  the  manufac- 


ture of  glass,  porcelain,  pottery,  bricks,  tiles, 
and  mortar. 

SILK  MANUFACTURE.  China  was 
undoubtedly  the  country  in  which  men  first 
availed  themselves  of  the  labours  of  the  silk 
worm.  Aristotle  was  the  fli'st  Greek  author 
who  mentions  the  silk-worm  ;  and  he  states 
that  silk  was  first  spun  in  the  island  of  Cos, 
but  the  raw  material  was  still  an  oriental 
product.  For  many  centuries  it  was  not  known 
in  Europe  from  what  sovu-ce  silk  was  pro 
duced.  It  was  not  indeed  until  the  sixth 
century  that  the  obscurity  which  enveloped 
this  subject  was  cleared  up,  by  the  successful 
result  of  a  jom-ney  made  by  two  Nestorian 
monks  to  China  to  unravel  the  mystery.  The 
breeding  of  silk-worms  in  Europe  was  for  six 
centuries  confined  to  the  Greeks  of  the  Lower 
Empii-e.  In  the  13th  century  the  art  was 
transferred  to  Sicily;  in  the  13th  century  the 
reai-ing  of  silli-worms  and  the  manufacture  of 
silk  were  introduced  into  Italy,  whence  it  was 
successively  introduced  into  Spain  and  France, 
and  in  the  15th  century  the  manufacture  was 
established  in  England. 

James  I.  was  extremely  solicitous  to  promote 
the  breeding  and  reai'ing  of  sUk  worms  in 
England  ;  but  all  attempts  of  this  kind  have 
faUed  both  here  and  in  the  United  States, 
partly  from  the  unfitness  of  the  chmate,  and 
partly  from  the  high  rate  of  wages,  which 
renders  this  employment  better  adapted  to 
the  social  condition  of  China,  Italy,  the  south 
of  France,  and  Malta,  where  the  wages  of 
labour  have  nearly  reached  their  minimum. 
Mrs.  Whitby,  a  lady  who  has  made  praise- 
worthy attempts  to  foster  the  growth  of  silk 
in  England,  communicated  the  results  of  her 
partially  successful  labours  to  the  Eoyal 
Agricultural  Society,  in  1844,  and  to  the 
Birmingham  meeting  of  the  British  Associa- 
tion in  1849.  The  production  of  raw  silk  is 
fast  extending  in  British  India,  and  the 
quality  has  been  for  some  yeaxs  gradually  im- 
proving. The  countries  in  which  sUlc  is  pro- 
duced are  now  very  numerous. 

But  although  EngUsh  silk-culture  has  been 
hitherto  a  commercial  failure,  there  are  from 
time  to  time  attempts  made  which  merit 
attention.  To  the  Great  Exhibition  has  been 
contributed  a  scarf  woven  by  the  wife  of  a 
clergyman,  from  silk  reared  by  herself;  and 
although  such  a  production  is  a  family  curio- 
sity rather  than  a  commercial  result,  it  may  be 
interesting  to  read  her  own  account  of  it. 
'Having  resided  for  about  three  years  in  a 
vicarage  in  Hertfordshire,  the  garden  of  which 
possessed  a  remarkably  fine  mulberry  tree, 
I  wished  to  give  my  fanuly  an  idea  of  the 
habits  and  natural  history  of  tlic  siUiworm, 
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and  the  method  by  wliich  sillc  is  produced. 
"With  this  view  I  procm-ed  a  quantity  of  eggs 
early  in  the  spring  of  1847,  which  were 
hatched  about  May,  and  I  placed  the  worms, 
2000  or  rather  more  in  number,  in  an  out- 
house in  the  garden.    There  they  were 
attended  and  fed  by  myself  and  some  of  the 
juvenile  members  of  my  famUy,  and  m  due 
time  they  spun;  and  much  wishing  to  turn 
the  produce  of  then:  industry  to  some  use,  I 
directed  my  attention  towards  makmg  the 
scai-f  which  I  have  the  pleasure  to  lay  before 
you.    The  silk  was  wound  from  the  cocoons 
by  my  daughter  and  myself  on  a  windiiig 
machine,  and  afterwards  I  wove  it  into  its 
present  form.  It  has  consequently  never  been 
in  the  hands  of  any  manufacttu-er,  and  pre 
sents  the  same  colour  and  quaUty  as  when 
taken  from  the  cocoon.    I  may  add,  that  the 
outhouse  in  which  the  worms  Hved  had  no 
windows  to  protect  them  from  the  weather, 
which  was  unusually  cold  for  the  season  of 
the  year ;  as  I  think  this  point  may  illustrate 
the  fact  that  our  English  chmate  presents  no 
insuperable  obstacle  to  the  cultivation  of 
silk.     The  mulberry  tree  was  the  common 

kind.'  •  e 

The  silk  is  produced  fi-om  that  species  ot 
silkworm  which,  when  in  the  moth  state,  is 
called  the  Bomhyx  Mori.  This  species,  which 
was  originally  from  Chma,  is  of  a  white  or 
cream  colour,  with  a  brown  fascia  and  two  or 
more  waved  lines  of  a  deeper  colour  crossmg 
the  upper  wings.   In  this  coimtiy  the  eggs  of 
this  moth  are  hatched  early  in  May.  The 
caterpillar,  or  silkworm,  is  at  first  of  a  dai-k 
colour,  but  soon  becomes  hght,  and  inits  tints 
much  resembles  the  perfect  insect,— a  cu-cum- 
stance  common  in  caterpillai'S.    Its  proper 
food  is  the  mulberry,  though  it  will  hkewise 
eat  the  lettuce  and  some  few  other  plants; 
on  these  plants,  however,  it  does  not  thiive 
equally  well,  and  the  silk  yielded  is_  of  a  poor 
qaaUty.    The  silkworm  is  about  eight  weeks 
in  arriving  at  maturity,  during  which  period 
it  changes  its  skin  four-  or  five  times.  When 
about  to  cast  its  skin  it  ceases  to  eat,  raises 
the  fore-part  of  the  body  slightly,  and  remains 
in  perfect  repose.    In  this  state  it  is  neces- 
sary that  it  should  continue  for  some  little 
time  ,  in  order  that  the  new  sldn,  which  is  at 
this  time  forming,  may  become  sufficiently 
matui-e  to  enable  the  caterpUlar  to  burst 
through  the  old  one.    This  operation,  which 
is  apparently  one  of  considerable  difficulty,  is 
performed  thus :— The  fore  pai-t  of  the  old 
skin  is  burst;  the  silkworm  then  by  continu- 
ally writhing  its  body  (but  not  moving  from 
the  spot)  contrives  to  thrust  the  slciu  back  to 
the  tail,  and  ultimately  to  disengage  itself 
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altogether:  this  last  part  of  the  operatioa 
however  is  the  most  difficult,  since  it  is  no 
uncommon  occurrence  for  them  to  die,  from 
not  being  able  to  disengage  the  last  segment 
of  the  body  from  the  old  skin. 

When  full  grown  the  sillcworm  commences 
spinning  its  web  in  some  convenient  spot; 
and  as  it  does  not  change  the  position  of  the 
hinder  portion  of  its  body  much,  but  conti- 
nues di-amng  its  thread  from  various  points 
and  attaching  it  to  others,  it  follows  that  after 
a  time  its  body  becomes  in  a  great  measm-e 
inclosed  by  Hie  thread.  The  work  is  then 
continued  from  one  thread  to  another,  the 
sUliAvorm  moving  its  head  and  spinning  in  a 
zigzag  way,  bendmg  the  fore  part  of  the  body 
back  to  spin  in  aU  dn-ections  witliin  reach, 
and  shifting  the  body  only,  to  cover  with  silk 
the  part  which  was  beneath  it.  As  the  silk- 
worm spins  its  web  by  thus  bendmg  the  fore 
part  of  the  body  back,  and  moves  the  hinder 
pai-t  of  the  body  in  such  a  way  only  as  to  en- 
able it  to  reach  the  fai-ther  back  -nith  the  fore 


part,  it  follows  that  it  incloses  itself  ui  a 
cocoon  much  shorter  than  its  own  body  ;  for 
soon  after  the  begmning  the  whole  is  con- 
tinued with  the  body  in  a  bent  position.^  From 
the  foregoing  account  it  appears  that  with  the 
most  simple  instinctive  principles  all  the  ends 
necessary  aro  gained.   If  the  silkwonn  were 
gifted  with  a  desu-e  for  shifting  its  position 
much  at  the  beginning  of  the  work  it  could 
never  inclose  itself  in  a  cocoon ;  but  by  its  mode 
of  proceeding,  as  above  explained,  it  mcloses 
itself  in  a  cocoon  which  only  consumes  as 
much  silk  as  is  necessai-y  to  hold  the  chrysa- 
hs.    During  the  time  of  spinning  the  cocoon, 
the  silkworm  decreases  in  length  veiy  consi- 
derably, and  after  it  is  completed  it  is  not 
half  its  original  length ;  at  this  time  it  becomes 
quite  toiTpid,  soon  changes  its  slau,  and 
appeai-s  in  the  form  of  a  chrysalis.  The  time 
reqmred  to  complete  the  cocoon  is  about  fivo 
days     In  the  chi-ysahs  state  the  ammal 
remains  from  a  fortnight  to  three  weeks ;  it 
then  bursts  its  case,  and  comes  forth  in  the 
imago  state,  the  moth  ha^'ing  pre^10usly  dis- 
solved a  portion  of  the  cocoon  by  means  of  a 
fluid  which  it  ejects.  ,  ^ 

Silk  is  obtamed  also  from  the  spider ;  not 
from  the  cobweb,  but  the  silky  thread  which 
the  female  spider  spins  round  her  eggs.  The 
silken  fibres  of  the  pinna  fom  a  strong  and 
beautiful  fabric  ;  and  some  species  of  moths 
form  cocoons  which  may  be  spun  for  curiosity, 
but  not  mih  a  view  to  commercial  profit. 

Reehng  from  the  cocoons  is  only  performed 
m  countries  where  the  silk  is  produced.  Si^ 
reaches  the  weaver  in  three  dilferent  states,  ifl 
which  it  is  called  single,  tram,  and  organzm*, 
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fae  preparation  of  which  is  the  Msiness  of 
V  he  thro^^■ster.    In  plain  siUc-weavmg  the  pro- 
ess  is  much  the  some  as  in  weaving  wooUcn 
\r  linen ;  hut  the  weaver  is  assisted  hy  a 
aachine  for  the  even  distribution  of  the  wai-p, 
vvhich  frequently  consists  of  eight  thousand 
separate  threads  in  a  breadth  of  twenty  mches 
The  Jacquai-d-Loom  has  been  the  means  of 
icilitating  and  cheapening  the  production  ot 
■^ncy  or  figui-ed  silks  to  an  extraordinary  ex- 
,  nt.    Patterns  which  required  the  greatest 
-cn-ee  of  sMU  and  the  most  painful  labour 
are  produced  by  this  machine  by  weavers  of 
ordinaiy  sldll,  and  with  but  little  more  labour 
than  that  required  in  weaving  plain  silks. 
'  T4.CQUUID].    The  power-loom  has  been  only 
piu-tially  employed  in  the  sHk  manufacture; 
and  excepting  for  the  commonest  goods,  it 
does  not  possess  any  great  advantage  over 
the  hand-loom,  as  the  delicacy  of  the  mater- 
,  rial  to  be  worked,  and  the  attention  which 
must  he  given  to  the  process  of  the  weft, 
i  frequently  render  it  necessaiy  to  stop  the 

! machine.  . , 

The  general  processes  of  the  sihi  manutac 
i  ture  have  been  treated  at  some  length  under 
Eiband;   and  some  other  articles  of  silk 
1  manufacture  are  noticed  under  their  proper 
I  names.    Brocade  and  damask,  the  most  sump- 
■  tuous  ai-ticles  of  silk  manufacture  a  century 
ago,  are  now  comparatively  unknown.  Per- 
sian, sarsnet,    gros- de-Naplcs,  ducapes,  satin, 
and  levantincs,  are  the  names  given  to  plain 
silks,  which  vary  from  one  another  only  m 
texture,  quality,  or  softness.    Satin  derives 
its  lustre  from  the  gi-eat  proportion  of  the 
threads  of  the  warp  being  left  visible,  and  the 
piece  being  afterwards  passed  over  heated 
cylinders.    Other  varieties  of  silk  goods  are 
produced  by  mechanical  arrangements  of  the 
loom,  such  as  using  different  shuttles  with 
threads  of  various  substances,  &c.    The  pile 
which  constitutes  the  pecuUarity  of  velvet  is 
produced  hy  the  insertion  of  short  pieces  of 
silli  thread,  which  cover  the  surface  so  entirely 
as  to  conceal  the  interlacings  of  the  warp  and 
woof.    The  process  of  weaving  velvet  is  slow, 
and  it  is  paid  for  at  five  times  the  rate  of 
plain  silks.    There  are  several  sorts  of  goods 
in  which  silk  is  employed  with  wooUen  mate 
rials,  as  poplins  and  hombazincs. 

A  few  of  the  circumstances  which  have 
'  marked  the  progress  of  the  silk  manufacture 
in  England  are  noticed  under  SpiTAi.riELns. 
Ten  or  twelve  yeai-s  ago,  one  half  of  the  silk 
manufactories  were  in  Cheshire,  next  to  which 
stood  Lancashire,  Derbyshire,  and  Stafford- 
shire; but  Lancashire  has  recently  advanced 
mora  than  the  other  counties  in  this  de- 
partment of  industry.    The  following  were 
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3,571  horse  power. 


the  statistics  of  silk  factories  iti  tlie  year 
1850: 

Eactories  in  England  272 

Spindles    1,188,908 

Power  looms  ....  6,092 
Steam  and  water- \ 
power  J 
Male  operatives  . .  12,513 
Female  operatives      29,190  _ 
Of  the  272  silk  factories,  97  were  m  Cheshire 
(chiefly  at   Macclesfield  and  Congleton). 
There  were  only  five  silk  factories  in  Scotland, 
employing  841  persons.    There  was  no  silk 
factory  either  in  Ireland  or  m  Wales. 

The  silk  imported  m  1850  amounted  to  :— 

Eaw   4,942,417  lbs. 

Waste  and  husks   I'i.eOO  cwts. 

Thrown   469,526  lbs  _ 

The  manufactured  silk  goods  imported  in 
1850,  including  broad  silk,  satin,  iibbons, 
gauze,  crape,  velvet,  and  plush,  amounted  in 
weight  to  826,650  lbs. ;  together  with  715,. 
pieces  of  Bandanna  and  other  sUk  handker- 
chiefs. Our  exports  were  260,085  lbs.,  toge- 
ther with  410,473  pieces  of  silk  handkerchiefs 
—mostly  to  tlie  colonies. 

SILVEE.  This  beautiful  metal  has  been 
well  Imown  and  highly  valued  from  the  re- 
motest period  — circumstances  which  are 
readily  explained  by  the  facts  of  its  occurang 
frequently  native,  and  possessing  great  lustre 
and  fitness  for  immediate  use  without  bemg 
subjected  to  any  metaUui'gic  process. 

Ores  of  silver.— TtiQ  ores  of  sUver  are  ex- 
tremely numerous.  Besides  the  Native  silver, 
the  chief  ores  are  the  ioWoVmg  :—Antimonia} 
silver,  telluric  silver,  native  amalgam,  aurift- 
Tous  native  silver,  arsenical  antimonial  silve'f 
horn  silver,  earthy  corneous  silver,  silver  glance, 
earthy  silver  glance,  light  red  silver,  ruby  silver, 
miargyrite,  Uegsamer  silberglanz,  flexible  sul- 
phurct,    hrittle    sulphurct,  silberkupferglanz, 
romclite,    brittle  silver,  selensilver,  eukairitc. 
selbite,  and  ganzekothig-erz.    Most  of  these 
are  known  by  two  or  thi-ee  names  each ;  sorne 
occur  only  in  iixegular  masses,  the  rest  in 
crystals.    The  ores  which  yield  silver  most 
readily  and  most  abundantly  are  native  silver, 
horn   silver   (chloride),  and  silver  glance 
(sulphuret).  Silver  is  also  procm-ed  by  cupel- 
lation.  [Lead.] 

Silver  has  a  purer  white  colour  than  any 
other  metal ;  it  has  great  brilliancy ;  and  is 
susceptible  of  a  high  polish.  Its  specific 
gravity  is  about  10  i.  It  is  sufficiently  soft  to 
be  cut  with  a  knife ;  and  is  very  malleable  and 
ductile,  so  that  it  may  be  beaten  into  leaves 
about  1— lO.OOOili  of  an  inch  in  thickness, 
and  dra^vn  into  -wire  much  finer  than  a  human 
hair.   It  docs  not  rust  or  oxidise  by  exposuro 
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to  the  air,  but  when  the  air  contains  sulphu- 
reous vapours  it  tarnishes,  becoming  first 
yellowish  and  afterwards  black.  Tliree  metals 
only,  viz.  iron,  copper,  and  platinum,  exceed 
silver  in  tenacity ;  a  mre  ^  of  an  inch  in 
diameter  supports  rather  more  than  187 
pounds  without  breaking.  When  exposed  to 
a  bright  red  heat  silver  melts  ;  on  fusion  its 
appearance  is  extremely  brilUant,  and  during 
tliis  it  absorbs  oxygen  from  the  air  to  the 
amount  of  about  twenty-two  times  its  volume, 
and  this  it  gives  out  either  by  cooling  or 
being  poured  into  water.  When  leaf-silver,  or 
fine  silver  wu-e,  is  heated  by  voltaic  electricity, 
it  bums  with  a  fine  green  flame ;  if  intensely 
heated  in  the  open  fii-e  it  boUs,  and  a  portion 
is  vapouiised. 

Oxide  of  silver  gives  a  yeUow  colour  to 
glass  and  porcelain^  and  is  the  oxide  which  is 
the  basis  of  all  the  common  salts  of  silver. 
The  chloride  of  silver  is  perfectly  white,  but 
by  exposure  to  dayhght  it  becomes  slowly 
blueish-white,  and  eventually  almost  black. 
The  direct  rays  of  the  sun  produce  this  effect 
almost  instantaneously.    On  this  property  is 
founded  its  use  in  photogenic  drawing.  By 
mere  heat  it  undergoes  no  change  except 
fusion,  and  when  it  has  solidified  on  cooling 
it  has  the  appearance  of  horn;  hence  the 
name  of  horn  silver  for  the  native  chloride. 
It  is  largely  and  advantageously  used  in  expe- 
limental  chemistry.     The  protoxide  forms 
with  ammonia  a  compound  caUed  fulminating 
silver,  on  account  of  the  facility  and  violence 
with  which  it  explodes  ;  in  exploding  it  forms 
water,  sets  free  nitrogen,  and  metaUio  silver 
remains.   A  very  gentle  heat  or  shght  friction 
causes  it  to  explode  sometimes  even  before  it 
is  dry.    Nitrate  of  silver,  when  moderately 
heated,  fuses,  and  being  then  cast  in  a  mould 
in  smaU  cylindrical  sticks,  it  constitutes  the 
Argenti  Nitras  of  the  Pharmacopoeias,  com- 
monly called  lunar  caustic.   When  sulphur, 
phosphorus,  or  charcoal,  is  mixed  with  nitrate 
of  silver,  and  struck  on  an  anvil,  detonation 
ensues,  and  metallic  silver  is  obtained.  Nitrate 
of  silver  is  employed  by  precipitation  with 
carbonate  of  soda,  &c.,  for  writing  on  linen : 
it  is  commonly  called  Indelible  Ink. 

Iron  and  silver  combine  with  difficulty ; 
they  separate  on  cooling,  the  kon  retaining 
about  one-eightieth  of  sUver,  and  the  silver 
about  one-thirtieth  of  iron.  According  to 
Faraday  and  Stodart,  steel  containing  about 
one  five-hundredth  of  silver  forms  a  good 
alloy  for  cutting  instruments.  Iron  and  silver 
form  a  blueish-white  granular  alloy ;  tin  and 
silver  a  white,  hard,  brittle  aUoy.  "Wlien 
cobalt  and  silver  are  fused  together,  they 
separate  during  cooling,  each  retaimng  a  por- 
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tion  of  the  other.  Lead  and  silver  give  a  dull 
brittle  alloy;  antimony  and  silver  a  white 
brittle  alloy ;  ai-senic  and  silver  form  a  gray, 
brittle  granular  compound,  containing  about 
14  per  cent,  of  the  foi-mer  metal.  Bismuth  and 
silver  give  a  yellowish-white,  brittle,  lamellar 
alloy;  molybdenum  forms  a  compact,  brittle, 
gray,  granular  compound  with  silver;  and 
tungsten  a  brown,  slightly  malleable  button  : 
copper  and  silver  readily  combine,  and  the 
silver  is  rendered  harder  by  it  without  much 
deterioration  of  colour;  the  standard  silver  of 
this  country  is  composed  of  ll-lO  silver  and 
0-90  copper.  Mercury  and  silver  amalgamate 
readily,  and  this  compoimd  is  sometimes 
employed  for  platmg,  but  this  operation  is 
now  most  advantageously  carried  on  by  pre- 
cipitation by  means  of  voltaic  electricity. 

Silver  ores  are  found  chiefly  in  veins  which 
traverse  the  primary  and  the  older  of  the 
secondary  stratified  rocks,  but  especially  the 
former ;  and  also  the  unstratified  rocks,  such 
as  granite  and  porphyry,  which  are  associated 
Nvith  the  above.  In  some  of  the  mines  in 
Peru,  and  in  those  of  Kongsberg  in  Norway 
and  Freiburg  in  Saxony,  silver  has  been  dis- 
covered in  masses  weighing  from  100  to  800 
lbs.  In  the  mines  of  Em-ope  the  veins  are 
numerous  and  slender.  In  some  of  the 
mines  in  the  Harz  Mountains  and  in  the 
Hungarian  mines  the  veins  occiu*  in  a  small 
number  of  spots,  and  are  of  considerable 
dimensions.  In  three  of  the  richest  districts 
of  Mexico  there  is  only  one  principal  vein, 
which  is  worked  in  different  places.  One  of 
these  veins,  in  the  district  of  Guanaxuato,  is 
from  130  to  148  feet  wide,  and  it  has  been 
ti-aced  and  worked  to  an  extent  of  nearly  eight 
mUes. 

In  Mexico  there  were  500  mining  establish- 
ments, called  Meales,  at  the  time  of  Hum- 
boldt's visit,  and  from  3000  to  4000  veins 
or  masses  were  worked.  The  average  richness 
of  all  the  ores  in  Mexico  is  from  3  to  4 
ounces  per  quintal  of  102  lbs.  In  one  of  the 
Mexican  mines  a  working  of  one  hundred 
feet  in  length  yielded  in  six  months  432,274 
lbs.  ti'oy  of  silver,  equal  in  value  to  about 
1,000,000/.  In  CliiU  some  of  the  mines  yield 
only  8  ounces  in  5000  lbs.  of  ore ;  but  in  the 
rich  mine  of  Copiapo,  discovered  in  1832,  tlie 
ore  frequently  contains  60  or  70  per  cent,  of 
silver.  The  average  produce  of  tlie  mines  of 
Saxony  is  from  3  to  4  ounces  in  the  quintal. 
The  lead  mines  of  Craven  in  Yorkshire  con- 
tained 230  ounces  per  ton;  and  those  of 
Cardiganslm-e,  worked  in  the  reign  of  Chai-les 
I.,  yielded  80  ounces.  The  average  propor- 
tion of  the  lead  mines  of  the  north  of  Eng- 
land is  12  ounces  per  ton,  Even  when  the 
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proportion  of  silver  is  so  low  fts  8  ounces,  or 
one  grain  per  i  lb.,  it  has  been  found  profit- 
able to  separate  it.  The  produce  of  the 
Mexican  mines  averaged  annually  4,800^000;. 
fi-om  1793  to  1803,  of  which  ninetoen- 
twcntieths  were  silver.  In  the  fii'st  ten  years 
of  the  present  centuiy  the  average  annual 
value  was  about  5,000,000/.,  the  quantity  of 
pui-e  silver  annually  produced  in  that  time 
being  1,440,650  ti-oy  lbs.  The  mines  of  Potosi 
in  Peru  are  the  most  famous  in  South  Ame- 
rica. [PoTOSi.]  The  produce  of  the  Chilian 
mmes  in  1832  was  about  1,000,000  ounces. 
At  the  commencement  of  the  present  century 
Humboldt  estimated  the  annual  produce  of 
the  silver-mines  of  Chili,  Peru,  Buenos  Ajn^es, 
and  New  Grenada,  at  neaxly  700,000  lbs.  troy, 
valued  at  2,074,476/.  sterling.  The  proportion 
of  silver  to  gold  produced  from  all  the  American 
mines  was,  early  in  the  present  century,  as  62 
to  1 ;  and  from  the  mines  of  all,  countries  as 
52  to  1. 

The  most  productive  mines  in  Europe  are 
those  in  Saxony,  Austria,  Hungary,  Norway, 
Kussia  and  Spain ;  hut  nearly  all  of  these  ai-e 
less  productive  than  they  have  been  in  former 
The  quantity  found  in  Great  Britain  is 


ages. 

extremely  small.  Silver  has  ceased  to  be 
abundant  in  Asia,  except  perhaps  in  China, 
In  Africa  none  is  met  with. 

The  silver  mines  of  Copiapo  are  those 
which  are  now  attracting  the  most  attention. 
In  1824  they  produced  only  310  lbs.  of  silver; 
about  1830  the  yearly  produce  was  3000  lbs. ; 
after  the  discoveiy  of  new  veins  in  1832  the 
production  rose  to  16,000  lbs.;  and  dming 
the  last  eight  years  the  following  results  have 
been  exhibited: — 

1843   39,599  lbs 

1844   61,497  „ 

1845   76,723  „ 

1846   80,397  „ 

1847   102,052  ,. 

1848   130,552  „ 

1849   171,119  „ 

1850  (about)   200,000  „ 

The  proportional  value  of  gold  to  silver  was 

12  and  10  to  1  from  the  Anglo-Saxon  times  to 
the  discovery  of  America;  it  is  at  present 
14-28  to  1.  In  ancient  Greece  the  proportion 
varied  from  15  and  10  to  1,  and  in  Eome  from 
12  and  7  to  1.  Herodotus  estimates  it  at  13 
to  1.  Since  the  discovery  of  America  the 
proportion  throughout  the  world  has  been 
between  17  and  14  to  1.  The  English  silver 
coinage  from  1600  to  1800  amounted  to  about 
26,000,000/.  ;  from  1800  to  1840  about 
11,000,000/. 

There  are  nine  mints  in  Mexico,  at  which 
the  coinage  was  as  follows  in  the  years  named 


1842 
1843 
1844 
1845 
1840 


Dollars.  £ 

984,427   190,885 

020,532   124,106 

726,762   145,352 

783,910   156,782 

915,752   183,150 


When  silver  is  issued  for  coin,  it  is  always 
alloyed  with  copper  :  the  maximum  of  hard- 
ness is  produced  by  one-fifth  of  copper.  One 
lb.  of  standard  silver  of  the  English  coinage 
contains  11  oz.  2  dwts.  of  silver  and  18  dwts. 
alloy,  or  925  parts  of  pure  silver  in  1000 
parts  of  standard  silver.  For  purposes  con- 
nected with  the  manufacture  of  various 
articles  of  use  and  ornament,  the  alloy  is 
greater.  At  Birmingham  rolled  sheets  are 
made  which  do  not  contain  more  than  3  or 
4  dwts.  of  silver  to  each  lb.  of  the  inferior 
metal. 

Mr.  Jacob  estimates  the  annual  consump- 
tion of  sUver  in  the  United  Kingdom  at 
3,282,046  oz.,  valued  at  820,511/.  He  distri- 
butes it  as  follows  : — 

That  paying  duty   1,375,310  oz. 

That  used  in  watch-cases  506,730 

That  used  in  plating    900,000 

That  for  other  minor  purposes  500,000 

3,282,046 

The  value  of  the  stock  of  silver  in  the 
hands  of  the  manufacturers  and  dealers  is 
estimated  by  the  same  authority  at  3,280,000/. 
The  value  of  ornaments  and  utensils  of  the 
precious  metals  in  Europe  and  America,  if 
brought  to  the  crucible,  Mr.  Jacob  values  at 
400,000,000/.,  one  fourth  more  than  the  value 
of  the  coined  metals ;  but  Mr.  M'Culloch 
thinks  these  estimates  too  high ;  and  as  they 
were  made  before  the  recent  discovery  of  gold 
at  CaUfornia,  some  of  them  are  likely  to  be 
modified  by  the  abundance  of  gold. 

SILVERING.  A  few  illusti-ations  of  the 
mechanical  working  of  silver  wiU  be  found 
under  Biemingham,  Electeo-Metalluhgy, 
and  GoLD-WoHKiNG  ;  hut  we  are  here  speaJt- 
ing  of  the  singular  operation  of  silvering 
one  surface  of  glass. 

In  an  ordinary  looldng-glass,  the  reflexion 
is  derived  from  a  film  of  mercury  or  quick- 
silver, in  contact  with  the  hinder  surface  of 
the  glass,  and  rendered  fixed  by  amalgama- 
ting with  a  sheet  of  tin  foil.  SUvering  is  here 
not  a  correct  term,  for  there  is  no  silver  em- 
ployed ;  the  process  is  nevertheless  a  highly 
curious  one.  In  the  first  place  a  lai-ge  sheet 
of  tin  foil  is  unrolled,  and  laid  down  on  a 
perfectly  flat  and  very  smooth  stone  table. 
Liquid  raercmy  is  poured  on  the  foil,  from 
the  iron  bottles  in  which  it  is  imported,  and 
made  to  float  over  the  entire  sui'face.  The 
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glass,  brovtglit  perfectly  clean,  is  laid  upon  the 
mercury  -with  a  peculiar  sliding  movement, 
■\vhicli  suffices  to  remove  the-  sUght  film  of 
oxide  which  soon  forms  upon  the  surface. 
The  glass  is  then  entirely  covered  with  heavy 
leaden  weights,  which  could  not  he  done  with 
safety  unless  the  glass  and  the  stone  were 
perfectly  flat.  After  remaining  a  day  or  two 
in  this  state,  with  the  stone  slightly  inchned, 
•  it  is  found  that  all  the  superfluous  mercury 
has  been  pressed  out  from  between  the  glass 
and  the  foil ;  and  moreover  the  mercury  has 
chemically  combined  with  the  foil,  in  such  a 
way  that  both  adhere  firmly  to  the  back  of  the 
glass.  So  great  is  the  tact  shewn  in  this 
process  that  in  a  well  silvered  glass  there  will 
not  be  found  the  smallest  spot  which  has  not 
its  due  share  of  reflective  amalgam  behind  it. 

Mr.  Drayton  patented  a  new  mode  of 
silvering  glass,  a  few  yeai'S  ago.    It  is  not 
only  nominally  but  really  silvering.  Nitrate 
of  silver  is  combined  with  spirit  and  certain 
hquids,  and  is  poured  on  the  clean  surface  of 
the  glass ;  a  border  of  putty  or  some  other 
substance  being  laid  round  the  glass  to  retain 
the  hquid.  After  remaining  thus  a  few  hours, 
the  liquid  is  poured  off,  and  a  sediment  of 
silver  is  found  to  be  left  adhering  to  the  glass. 
This  sediment  or  film  is  secured  in  its  place 
by  a  varnish  of  bees'  wax  and  tallow. 
■  A  recent  novelty  is  Kidd's  Embroidered 
Glass,  by  which  any  pattern  or  device  can  be 
embroidered  on  glass,  and  thus  fixed  and 
rendered  conspicuous  by  a  subsequent  silver- 
ing.   The  peculiarity  of  the  process  is  that 
the  patterns  have  the  appearance  of  being  in 
reUef,  or  embossed  on  the  exterior  surface, 
and  iUummated  in  frosted  and  burnished 
silver;  whereas  the  whole  of  the  processes 
are  effected  on  the  under  surface.    The  en- 
graving or  embroidermg  is  effected  by  pecu- 
liar tools ;  a  pecuHar  composition  is  laid  on 
the  embroidered  glass  before  the  silver  is 
applied;  and  the  silver  itself  is  appHed  m  a 
way  different  from  that  adopted  in  any  other 
process. 

Another  new  production  is  Mr.  Thomsons 
sUvered   vessels,  which  display  wonderful 
brilhancy  and  beauty.    Glass  vessels  of  any 
shape,  and  made  of  glass  of  any  colour,  ai-e 
silvered  within  in  such  a  way  as  to  yield  & 
reflexion  of  great  lustre.  Some  of  the  speci- 
mens in  which  green  and  ruby  glass  are  thus 
silvered  produce  an  effect  wliich  for  gorge- 
ousness  can  hardly  be  pai-alleled  in  any  other 
manufacture.     The  surface  is  often  nchly 
cut  and  diversified ;  and  the  silvering  may  be 
made  to  appear  at  any  spots  selected  by  the 
workman.    The  silvering  agent  is  one  of  the 
salts  or  compoxxnds  of  sUyer,  as  in  Drayton's 


process ;  but  arrangements  of  a  novel  and 
intricate  kind  are  requisite  to  the  due  pro- 
duction of  the  required  effects. 

These  graceful  novelties  in  the  glass  manu- 
facture appropriately  find  a  place  in  the  Great 
Exhibition. 

SINDE.  This  portion  of  India  is  rich,  in 
productions.  Though  its  botanical  wealth  is 
not  great,  the  agricultural  products  are  nume- 
rous ;  all  the  grains  and  pulse  common  to 
India  are  grown.  Eice  is  the  staple  in  the 
delta  and  in  the  countiy  between  the  Western 
Narra  and  the  Indus,  but  in  the  other  parts 
wheat  and  maize  are  most  extensively  cultivated. 
Barley  is  grown  in  some  districts.  Indigo  is 
largely  grown  in  the  north-eastern  districts,' 
but  it  is  inferior  to  that  of  Bengal.  Opium  is 
cultivated  near  Shikai-poor,  and  in  some  other 
districts.  The  sugar-cane  is  pretty  generally 
gro^vn  throughout  the  whole  of  the  province, 
but  its  produce  is  inferior  to  that  of  Nortliem 
Hindustan  and  the  Panjab.  Cotton  is  culti- 
vated everywhere,  but  the  best  is  grown  in 
the  northern  districts.  Tobacco  of  good  qua- 
hty  is  grown  in  the  vicinity  of  Khp-poor. 
Hemp,  cucumbers,  water-melons,  and  musk - 
melons,  are  extensively  cultivated.  The  gar- 
dens produce  carrots,  tm-nips,  radishes,  onions, 
and  several  kinds  of  pumpkins.  Among  the 
fruits  are  the  date,  mango,  pomegi-anate,  apple, 
grape,  hme,  citron,  fig,  and  a  variety  of  other 
fruits.  Ghee  and  hides  constitute  important 
articles  of  export.  Sheep  and  goats  are  met 
with  almost  everywhere  in  upper  Sinde,  and 
wool  is  exported  fi-om  that  tract  which  lies 
west  of  the  Indus  and  nortb  of  Shikarpoor. 

The  manufactm-es  of  Sinde  are  not  nume- 
rous ;  but  they  may  be  considered  extensive, 
when  the  scantiness  of  the  population  is  con- 
sidered. Cotton-cloth  of  a  coarse  description 
is  manufactured  in  the  principal  towns  and 
NoUages,  chiefly  for  home,  consumption,  and  a 
httle  is  exported  to.  Afghanistan  and  Persia. 
Among  the  silk  manufactm-es  those  of  Tatta 
have  acquu-ed  a  repute  ui  India,  especially  a 
rich  fabric  of  silk,  cotton,  and  gold,  variegated 
in  pattern  and  of  close  textm-e. 

SIN  GAP  QBE .    The  commercial  history  of 
Singapore  is  remarkable.    Singapore  is  the 
name  of  a  town,  of  an  island  in  which  that 
town  is  situated,  and  of  a  settlement,  in  which 
the  town  is  the  chief  feature.   It  occupies  the 
extreme  south  of  the  IMalayau  peninsula,  and 
is  the  most  southern  point  in  Asia.   If  the 
commerce  of  Singapore  were  hmited  to  the 
produce  of  the  place,  it  would  hai-dly  givo 
emplojanent  to  more  than  two  or  three  vessels. 
But  Singapore  has  become  the  London  of 
southern  Asia  in  the  Indian  Archipelago.  All 
the  nations  that  inhabit  the  counU-ies  border- 
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ing  on  the  Indian  Ocean  resort  to  it  with  the 
produce  of  theii-  agriculture  and  manufacturing 
industrj',  and  take  in  exchange  such  goods  as 
are  not  grown  or  produced  in  then-  own 
couutrios.  All  of  them  find  there  a  ready 
market,  which  at  the  same  time  is  weU  stocked 
with  Em-opean  goods.  This  effect  has  partly 
been  produced  by  the  wise  policy  of  declai-ing 
the  hai-bour  of  Singapore  a  tree  port,  in  which 
no  export  or  import  duties,  nor  any  anchorage, 
harboiu-,  nor  lighthouse  fees,  are  levied. 

The  commerce  of  Singapore  may  be  divided 
into  the  eastern  trade,  the  Straits  ti-ade,  and 
the  western  trade.  The  eastern  trade,  or 
that  winch  is  carried  on  with  the  countries 
east  and  south-east  of  Singapore,  comprehends 
the  commerce  with  China,  tlie  Spanish  settle- 
ment of  Manula,  the  independent  tribes  of  the 
Indian  Arcliipelago,  the  Dutch  settlements  on 
the  island  of  Java  and  at  Ehio,  the  new 
settlements  at  Sarawak  and  Labuan,  the  Aus- 
traUan  and  New  Zealand  colonies,  and  the 
countries  of  the  Peninsula  beyond  the  Ganges 
which  lie  east  of  the  Malay  Peninsula.  The 
most  important  branches  of  this  commerce 
are  those  with  China,  Java,  and  Siam. 

The  commerce  of  the  Straits  is  carried  on 
with  the  Malay  Peninsula  and  with  the  island 
of  Sumatra.  The  hai'bom-s  on  the  eastern 
side  of  the  peninsula,  which  trade  mth.  Singa- 
pore, are  Pahang,  Tringanu,  and  Calantan, 
and  this  trade  is  rather  active.  The  trade 
with  the  western  coast  of  the  peninsula  is  not 
important,  and  is  almost  entu-ely  hmited  to 
the  harbour  of  Salangore.  The  commerce 
between  Singapore  and  the  island  of  Sumatra 
is  almost  entirely  hmited  to  the  ports  along 
the  eastern  coast  of  the  island.  There  is 
hai-dly  any  commercial  intercom-se  with  the 
Dutch  settlements  of  Bencoolen,  Padang,  and 
TappanuU,  which  are  on  the  western  coast. 
The  commerce  of  the  eastern  coast  is  divided 
between  Singapore  and  Penang. 

The  western  trade  of  Singapore  comprehends 
that  with  Calcutta,  Madras,  Bombay,  the  island 
of  Ceylon,  and  Arabia,  -svith  the  Cape  of  Good 
Hope,  Mauritius,  and  Austraha,  and  with 
Em-ope  and  America.  To  enumerate  the 
articles  which  constitute  the  materials  of  these 
three  great  sti-eams  of  commerce  would  be 
to  name  almost  all  that  Europe  sells  to  Asia 
or  Asia  to  Europe ;  or  which  are  interchanged 
among  the  nations  of  eastern  Asia 

It  is  estimated  that  300,000  tons  of  shipping 
now  enter  Singapore  annually.  The  British 
and  Irish  produce  and  manufactm-es  exported 
to  Singapore  in  1849  amounted  in  value  to 
494,088L 

SIPHON  is  a  bent  tube  whose  arms  ai-e  of 
unequal  length,  The_  shorter  of  these  arms 

VOL,  I, 


SKEW-BRIDGE. 

being  immersed  in  ft  liquid  wliich  is  to  be 
drawn  from  a  vessel  or  a  resei'voir,  and  tl)0 
air  being  removed  by  suction,  or  by  means  of 
a  syringe,  the  liquid  immediately  rises  in  the 
imraersei}  arm  in  consequence  of  the  pressure 
of  the  atmosphere  on  that  which  surrounds 
the  tube ;  it  then  passes  over  the  bend  and 
flows  through  the  open  orifice  at  the  lower 
extremity  of  the  other  arm.  The  length  of 
the  column  of  fluid  in  this  arm  being  greater 
than  in  the  other,  its  superior  weight  causes 
the  flow  to  be  continuous. 

The  phenomena  presented  by  springs  of 
water  are  explamed  by  supposing  that  the  rain 
which  is  absorbed  in  the  earth  occasionally 
finds  its  way  by  small  channels  to  some  interior 
cavity,  and  from  thence  by  other  channels, 
which  may  be  considered  as  natural  siphons, 
to  an  orifice  on .  a  lower  level  at  the  surface  of 
the  ground.  At  this  orifice  it  issues  in  a 
stream  of  water,  which  contmues  to  flow  tiU. 
the  surface  of  the  water  in  the  cavity  has 
descended  below  the  tops  of  the  vertical  bends 
in  the  channels. 

The  siphon  is  used  in  many  operations  in 
which  it  is  reqmred  to  draw  Uquids  from  one 
vessel  to  another. 

SISTRUM.  This  ancient  musical  insti-u- 
ment  was  constructed  of  brass,  and  shalped 
hke  the  frame  and  handle  of  a  racket,  the 
head  part  of  wliich  ^had  either  three  or  foiur 
horizontal  bars  placed  loosely  on  it,  which 
were  tuned,  most  probably,  by  some  scale,  and 
allowed  to  play  freely,  so  that  when  the  instru- 
ment was  shaken,  piercing  ringing  sounds 
must  have  been  produced. 

SKEW-BRIDGE  is  a  bridge  in  which  the 
passages  over  and  tmder  the  ai'ch  intersect 
each  other  obhquely.  "WTiere  space  and  neat- 
ness do  not  require  to  be  considered,  an 
oblique  arch  may  be  avoided,  either  by  building 
the  bridge  square  with  the  upper  passage, 
and  making  the  span  so  wide  as  to  allow  the 
sti-eam  to  pass  under  itmthout  being  diverted ; 
or  by  buUdiag  the  arch  square  with  the  stream, 
and  of  sufficient  length  to  allow  the  upper 
passage  to  take  an  obhque  course  over  it ;  but 
either  of  these  is  a  clumsy  expedient,  although 
well  adapted  for  some  situations. 

The  skew-bridges  built  by  George  Stephen- 
son on  the  Liverpool  and  Manchester  Railway 
were  the  first  in  which  the  scientific  principles 
of  the  method  were  properly  applied.  On 
that  railway,  out  of  rather  more  than  sixty 
bridges,  about  one-fourth  were  built  on  the 
skew ;  one,  built  of  stone,  conducting  the 
turnpike  road  across  the  line  at  Rainhill, 
being  at  an  angle  of  only  34  degrees,  by  which 
the  width  of  span  is  increased  from  30  feet, 
the  TVidth  of  the  railway  from  wall  to  wall,  to 
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54  feet,  the  width  on  the  oblique  face  of  the 
arch.  In  the  skew-bridge  at  Boxmoor,  the 
angle  is  32°,  the  square  span  21  feet,  and  the 
oblique  span  39  feet.  The  difficulty  of  build- 
ing skew-bridges  increases  with  th^  obliquity 
of  the  angle  from  90°  to  45°,  which  is  supposed 
to  be  the  most  hazardous  angle  for  a  semi- 
circular arch ;  but  beyond  that  point,  instead 
of  increasing,  it  rather  diminishes  to  about 
25°,  which  appears  to  be  about  the  natural 
limit  for  a  semi-cylindrical  arch.  Elliptical 
oblique  arches  ai-e  deficient  in  stabihty,  more 
difficult  to  execute,  and  more  expensive,  than 
semicircular  or  segmental  arches. 

The  construction  of  skew-bridges  of  iron  or 
timber  is  comparatively  simple,  the  ribs  or 
girders  of  which  such  bridges  are  composed 
being  of  the  usual  construction,  laid  parallel 
with  each  other,  but  the  end  of  each  being  in 
advance  of  that  next  preceding  it.  The  extra- 
ordinary iron  bridge  by  which  the  Manchester 
and  Birmingham  EaUway  is  conducted  over 
Fairfield  Street,  Manchester,  at  an  angle  of 
only  24i°,  is  a  fine  example  of  this  kind  of 
skew-bridge.  It  consists  of  six  ribs,  of  rather 
more  than  128  feet  span,  although  the  width 
of  the  street  is  only  48  feet,  resting  upon  very 
massive  abutments  of  masonry. 

SKINS  AND  FURS.  Under  Furs  is 
given  a  brief  account  of  the  fur-trade,  and  of 
the  uses  of  furs  in  manufacture.  We  will 
here  glance  at  the  extent  of  the  trade  in  these 
products,  so  far  as  Great  Britam  is  concerned. 

The  skins  and  furs  imported  into  Great 
Britain  in  1848  were  the  following  : — 

Bear   9,712 

Beaver   41,132 

Cat   7,752 

Coney   61,599 

Deer   37,737 

Ermine    183,547 

Fitch    82,140 

Fox   72,939 

Goat   241,333 

Kid   601,119 

Lamb   1,381,524 

Lynx    47,317 

Marten    219,195 

Mink    223,254 

Musquash    766,764 

Nutria   18,546 

Otter    14,684 

Racoon    387,313 

Seal   706,207 

Sheep   259,223 

Squirrel   2,674,602 

Some  portions  of  these  were  re-exported , 
but  by  far  the  greater  part  were  worked  up  in 
England. 

SKY.  For  the  description  of  Bu  instrument 


invented  in  order  to  measure  the  intensity  of 
the  blue  colomr  of  the  sky,  see  Cyanometer, 

SKYLIGHT.  Including  under  this  term 
ever}-  mode  of  admitting  light  into  an  apart- 
ment through  its  roof  or  ceiling,  we  may  here 
briefly  notice  that  particular  fashion  of  sky- 
light distinguished  in  gothic  architecture  by 
the  name  of  Lantern,  though  lanterns  in 
gothic  buildings  were  not  so  much  intended 
to  admit  light  as  to  supply  ventilation  and 
the  means  of  escape  to  smoke.  But  the  term 
lantern  is  also  applied  to  the  lower  part  of  a 
tower  placed  at  the  intersection  of  the  ti-an- 
septs  with  the  body  of  a  church,  which,  being 
open  below,  forms  a  loftier  portion  of  the 
interior,  lighted  by  windows  on  each  side; 
and  again  to  an  upper  open  story,  that  is,  one 
entirely  filled  with  windows,  on  the  summit  of 
a  tower,  and  frequently  forming  a  superstruc- 
ture diffijrent  in  plan  from  the  rest,  as  in 
Fotheringay  Church,  and  that  at  Boston,  Lin- 
colnshire, in  both  which  examples  the  lantern 
forms  an  octagon  placed  upon  a  square.  The 
upper  portion  of  the  tower  of  St.  Dunstan's, 
Fleet  Street,  London,  may  also  be  described 
as  a  lantern. 

Of  skylights,  however,  properly  so  called 
(that  is,  which  are  ueaily  in  the  same  plane 
as  the  general  sm-face  of  the  ceiling),  no  ex- 
amples are  to  be  met  with  in  our  ancient 
architecture ;  nor  does  anything  of  the  kind 
occur  in  Italian  architecture,  except  it  be  in 
the  form  of  a  cupola  over  a  central  saloon. 
An  example  of  a  chinrch  lighted  entirely  from 
above,  without  lateral  windows,  is  furnished 
by  that  of  St.  Peter-le-Poor,  Broad  Street, 
London,  which  is  a  rotunda,  covered  by  a  cove, 
and  a  large  circular  lantern,  whose  tambour 
forms  a  sort  of  clerestory,  consisting  of  a 
continuous  series  of  arched  windows,  while 
the  ceiling  makes  a  very  flat  or  shghtly  con- 
cave dome.  Sir  John  Soane  was  one  of  the 
first  who  attempted  to  give  importance  and 
decorative  character  to  skylights  and  ceiling 
windows,  or  windowed  ceilings,  as  they  may 
be  termed,  making  them  ornamental  features 
in  his  interiore,  varied  in  tlieir  design,  and 
producing  great  diversity  of  striking  efiects, 
occasionally  heightened  by  tlie  light  being 
transmitted  through  tinted  glass,  so  as  to 
difiiise  a  wai-m  sunny  glow  over  the  apartment. 
The  offices  at  the  Bank  of  England  affijrd 
many  studies  of  the  kind,  while  his  own  house, 
in  Lincoln's  Inn  Fields,  shows  what  he  accom- 
plished by  a  similar  mode  of  treatment,  upon 
a  veiy  limited  scale. 

Tlie  form  of  skylights  more  generally  used 
for  pictm-e  galleries,  libraiies,  and  other  apart- 
ments of  that  class,  is  of  the  simplest  kind, 
being  Iwatems,  not  liko  those  in  gothic  arclii- 
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tecture,  of  narrow  and  straight  proportions, 
but  spacious  and  lov:,  and  occupying  a  consi- 
derable surface  of  the  ceiling.  The  light  is 
admitted  through  the  sides  of  the  lantern, 
which  are  mostly  fiUed  in  with  panes  of  glass, 
so  as  to  form  a  window  continued  on  eveiy 
side,  without  other  divisions  than  the  bars  in 
its  framework.  Of  other  forms  of  lanterns 
and  skylights  in  picture-galleries  and  sculpture- 
galleries,  examples  are  furnished  by  those  at 
the  British  Museum  and  the  National  Gallery, 
London,  and  the  FitzwilUam  Museum  at 
Cambridge,  some  of  which  are  double  skylights, 
a  smaUer  skylight  being  raised  over  the  first 
one. 

There  are  a  variety  of  other  modes  of  hght- 
ing  rooms  from  their  ceilings,  dependmg  in  a 
great  measm-e  on  tlae  taste  and  skill  of  the 
architect,  and  the  necessities  frequently  im- 
posed by  the  situation  or  pui-pose  of  the 
building. 

The  ridge  and  furrow  skylights  fif  we  may 
thus  term  them)  of  the  Exhibition  Building 
in  Hyde  Park,  afford  the  largest  and  simplest 
example  ever  yet  constructed ;  as  thereof  and 
the  skylight  are  identical. 

SLATE.    The  slaty  cleavage  or  structure 
in  stone  appears  to  be  the  result  of  a  general 
cause  acting  subsequently  to  the  deposition 
and  disturbance  of  the  strata,  capable  of  per- 
vading and  re-arranging  the  pai-ticles  so  as  to 
systematise  their  mutual  attractions,  but  not  to 
fuse  them  together,  destroy  their  original 
distinctness,  or  obliterate  the  evidence  of  their 
origmal  condition.    This  force  was  so  general, 
that  along  many  miles  of  country,  as,  for 
example,  in  the  whole  Snowdonian  chain,  one 
particular  direction  (north -north  east),  in 
North,  Devon   and  Pembrokeshire  another 
(nearly  east  and  west),  is  found  to  prevail 
more  or  less  distinctly  in  all  the  rocks.  Tliis 
dependence  of  the  slaty  structure  on  the 
nature  of  the  rock  is  sometimes  very  positively 
pronounced,  as  in  some  classes  of  rock  the 
cleavage  does  change  and  even  reverse  its 
inclination  where  contortions  prevail.  Pres- 
sure, in  some  peculiar  application  seems  to 
be  the  grand  agent  in  the  production  of  slaty 
cleavage. 

For  economical  purposes  there  appears  little 
chance  of  obtaining  in  the  British  Islands 
good  Slate  (properly  so  called)  from  any 
but  the  ancient  argillaceous  strata  superposed 
on  mica  schist  and  gneiss,  and  covered  by  old 
red-sandstone  or  mountain  limestone.  From 
these  strata  in  Scotland,  Cumberland,  West- 
moreland, Yorkshire,  Charnwood  Forest,  North 
"Wales  abundantly.  South  Wales,  Devonshire, 
Cornwall,  the  north  and  south  of  Ireland, 
Blatc3  of  various  voluo  are  dug.    The  thin 


flagstone  of  the  coal  formation  in  many  parts 
of  Jingland  and  Wales,  the  laminated  sandy 
limestone  of  Stonesfield,  Collywiston,  &c., 
which  are  often  called  slates,  and  are  exten- 
sively used  in  roofing,  are  all  obtained^  by 
natural  partings  parallel  to  the  stratification. 
True  slate  is  spUt  by  wedges  from  the  appa- 
rently solid  rock  along  planes  often  no  more 
discoverable  than  those  of  a  real  crystal.  In 
colour  it  is  pm-ple,  blue,  green,  yellowish,  or 
almost  white,  or  striped  across  the  planes.  In 
some  slates  (west  of  Scotland,  Ingleton,  &c. ) 
crystals  of  cubical  iron  pyrites  are  scattered. 
Much  of  the  Cumberiand  slate  (Borrowdale) 
appears  full  of  fragments. 

Some  slate  quarries  are  remarkably  situated, 
and  are  ^vrought  under  circumstances  of  diffi- 
culty. At  Honister  Crag,  between  Borrowdale 
and  Buttermere,  there  is  a  quany  near  the 
top  of  a  mountain  whose  sides  are  so  steep, 
that  the  quarrymen  take  up  a  week's  provision 
mth  them,  to  avoid  the  necessity  of  ascending 
and  descending  every  day.  The  slates  are 
lowered  by  sledges  in  a  mode  which  would  be 
perilous  to  any  not  accustomed  to  it.  In  all 
slate  quarries  the  slate  is  extracted  in  large 
blocks  ;  and  the  lamellar  structure  of  the  slate 
enables  the  blocks  to  be  easily  separated  into 
thin  layers  by  the  use  of  a  chisel  and  mallet. 
All  the  slates  in  ordinai-y  use,  both  for  roofing 
and  for  writing  on,  are  brought  to  the  thm 
slate  so  familiar  to  us  by  these  simple  means. 

A  considerable  increase  has  taken  place 
dui-ing  the  last  half  of  1850  in  the  export  of 
slate  from  the  various  quai-ries  m  North 
Wales  ;  a  circumstance  attributed  to  the  repeal 
of  the  brick  duty  causing  an  impetus  to  the 
erection  of  houses.  From  the  port  of  Caer- 
narvon alone,  the  exports  for  the  half  year 
were  01,400  tons,  being  an  increase  of  11,000 
tons  over  the  prior  half  year,  and  for  the 
month  of  February,  1851,  the  shipment  has 
been  to  the  extent  of  6,200  tons.  In  other 
ports  a  large  increase  is  apparent. 

Slate  is  now  used  for  a  variety  of  purposes 
as  a  substitute  for  stone  in  some  cases,  and 
for  lead  in  others.  Pavements,  cisterns,  walls, 
partitions,  &c.,  are  constructed.  A  superior 
production  called  enamelled  slate  is  used  for 
ornamental  table- tops,  slabs  for  consoles  and 
pier-tables,  wash-stand  tops,  columns,  pilasters, 
door  furniture,  mural  tables,  monuments,  &c. 

Slate  pencils  are  simply  narrow  slips  of  a 
very  soft  kind  of  slate.  An  ingenious  kind  of 
slate  pencil  has  been  lately  devised,  in  which 
the  material,  brought  to  a  very  small  thickness, 
is  slid  into  a  groove  in  a  wooden  stem,  through 
which  it  is  propelled  by  a  spiral  apparatus, 
somewhat  on  the  principle  of  the  ever-pointed 
lead  pencils.   In  1819  Mr.  Cohen  patented  a 


154:7 


SLAVONIA. 


SMEATON,  JOHN.  1548 


new  kind  of  slate  pencil,  made  from  a  mixture 
of  alumina,  l<'fench  chalk,  soap-stone,  and 
water. 

SLAVONIA.  The  produce  and  industry 
of  the  Slavonian  provinces  are  briefly  noticed 
under  Austria. 

SLIDE  (or  SLIDING;  RULE.  The  slid- 
ing-rule  is  an  instrument  for  the  mechanical 
performance  of  addition  and  subtraction, 
which  is  converted  into  an  instrument  for  the 
mechanical  performance  of  multiplication  and 
division  by  the  use  of  logarithmic  scales,  in- 
stead of  scales  of  equal  parts.  This  instru- 
ment was  invented  by  Oughtred,  about  1630, 
and  is  very  httle  Icnown  on  the  Continent. 

The  following  are  the  principal  lands  of 
sliding  rule  now  in  use.  The  common  eiigi- 
neer's  rule  or  carpenter's  rule  in  its  best  form, 
is  a  double  12-inch  rule,  a  slide  of  two  radii 
Avith  the  same  scale  on  one  side,  and  a  scale 
of  one  radius  of  double  length  on  the  other, 
with  divisors.  Bevan's  engineer's  rule,  12 
inches,  has  slides  on  both  faces  (Avhich  may 
be  exchanged), 'and  serves  for  squares,  cubes, 
square  roots  of  cubes,  &c.  There  ai-e  scales 
on  the  backs  of  the  slides  and  in  the  grooves, 
for  sines,  tangents,  inverted  numbers,  com- 
pound interest  and  annuities  at  five  per  cent. 
Henderson's  douhle-sUde  rule,  12  inches,  has 
two  parallel  contiguous  slides,  with  scales  of 
numbers  fixed  above  and  below,  and  solves  at 
one  operation  most  sets  of  multiplications  and 
divisions  not  exceeding  five  operations ;  at  the 
back  are  tables  of  divisors  for  solids.  In  WooU- 
gar's  Pocket  Calculatoi-,  8  inches,  the  two 
sUdes  work  in  either  of  the  grooves  :  the 
backs  and  the  grooves  have  scales  of  sines, 
tangents,  areas  of  polygons,  circular  segments ; 
interest,  annuities,  certain  and  for  fives,  at 
several  rates  of  interest.  An  addition  maybe 
made  by  a  metal  slip,  giving  the  solution  of 
the  same  questions  as  the  last  rule.  Woollgar's 
Pocket-Book  Eule,  6  and  8  inches,  has  two 
radii,  one  under  the  other,  a  fine  for  sines,  and 
duplicate  proportions  at  the  back  of  the  slide. 
At  the  bottom  of  the  groove  are  sometimes 
inserted  fines  for  finding  the  relations  of  right- 
angled  triangles,  for  cask  gauging,  and  for  cut- 
tings and  embankments.  The  Excise-officer's 
slidin;;  rule,  is  an  instrument  of  which  the 
graduations  are  adapted  to  the  calculation 
reqmred  by  those  officers. 

SLING  is  an  instrument  with  which  stones 
or  other  missiles  may  be  thrown  to  a  great 
distance.  In  its  simplest  form  the  sfing  con- 
sists of  a  thong  of  leather,  or  a  piece  of  cord 
or  some  woven  fabric,  both  ends  of  which  are 
held  in  the  hand  of  the  slinger.  The  stone 
or  missile  is  placed  in  the  fold  or  double  of 
the  thong,  which  is  made  ■wide  at  that  pai-t, 


and  sometimes  furnished  with  a  slit  or  socket 
for  the  purpose  of  holding  it ;  and  the  sling 
is  then  whirled  round  to  gain  an  impetus.  In 
the  hands  of  an  expert  slinger,  this  insti-u- 
ment  may  be  made  to  project  missiles  to  a 
great  distance,  and  with  surprising  accm-acy. 

Tlie  sfing  was  long  used,  both  as  an  oSen- 
sive  weapon  and  otherwise,  in  England.  Strutt 
observes,  that  '  it  is  altogether  uncertain 
whether  the  ancient  inhabitants  of  Britain 
were  acquainted  with  the  iise  of  the  sling  or 
not ; '  but  that  *  our  Saxon  ancestors  certainly 
used  it,  and  seem  to  have  been  skilful  in  its 
management.'  Slingers  formed  a  part  also  of 
the  Anglo  Norman  soldiery. 

SLUICE  is  any  kind  of  flood-gate  or  trap 
to  retain  water  for  a  given  time,  or  in  a  given 
direction.  Sluices  are  extensively  used  in 
most  hydraufic  works,  and  vary  much  in  their 
construction,  according  to  the  pui-poses  for 
which  they  are  requu-ed.  In  mfil  sti-eams  tliey 
serve  to  keep  back  the  water  when  the  mfil  is 
at  rest,  and  to  regulate  the  supply  when  it  is 
going.  They  also  act  as  '  wasters,'  to  allow 
the  surplus  water  of  a  reservoir  to  escape. 
For  these  piu-poses  many  self-acting  sluices 
have  been  contrived,  to  avoid  the  incon- 
venience and  even  danger  which  might  arise 
from  neglect,  as  well  as  to  save  the  expense 
of  a  sluice-keeper.  For  canal-locks  it  is  ne- 
cessai'y  to  make  the  large  gates  meet  in  an 
angle  in  the  middle  of  the  stream,  in  order 
that  they  may  be  able  to  resist  the  pressm-e 
of  the  water ;  and  as  this  pressm-e  would  ren- 
der it  impossible  to  ojpen  them  against  any 
considerable  head  of  water,  small  sluices  ai'e 
provided  either  in  the  gates  or  in  the  masonry 
of  the  lock,  by  which  the  water  may  be  let  in 
or  out  at  pleasure. 

SMALT  is  a  glass  coloured  of  a  fine  blue, 
by  means  of  oxide  of  cobalt.  [Cobalt.] 
When  reduced  to  an  unpalpable  powder  it  is 
emi)loyed  to  give  a  blue  tint  to  siting  paper 
and  linen.  Upwards  of  150,000  lbs.  of  smalt 
were  imported  in  18i8. 

SMEATON,  JOHN.  Smeaton's  name  will 
always  be  held  in  respect  as  long  as  engineer- 
ing skfil  calls  forth  admiration.  He  was  born 
near  Leeds  in  1724 ;  he  came  to  London  about 
1742,  and  estabfished  himself  as  a  mathema- 
tical instrument  maker  in  Great  Turnstfie, 
Holborn.  In  1751  he  consti-ucted  a  machine 
for  measuring  a  ship's  way  at  sea;  and  in 
1753  was  engaged  in  a  couree  of  experiments 
'  concerning  the  natural  powers  of  water  and 
wind  to  tm-n  mills  and  other  machines  depend- 
ing on  circular  motion.'  The  results  of  these 
experiments  were  pubfished  in  1759,  and  ob- 
tained for  him  the  Copley  gold  medal  of  the 
Royal  Society  in  that  year.   Smeatou  had  in 
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1753  been  made  a  member  of  tho  Eoyal  So- 
ety-  raTad  contributed  to  tho'Transac 
Sons' even  before  that  date  In  1754  he 
visited  HoUandand  the  Netherlands.  In  1766 
he  comnienced  the  great  ^vork  which,  more 
than  any  other,  may  be  looked  upon  as  a 
monument  of  his  skill-the  Eddystone  Light- 
house. [Lighthouses.] 

In  1764  Smeaton  was  the  successful  candi- 
date for  the  office  of  receiver  of  the  Derwent- 
water  estate,  the  funds  of  which  were,  after 
its  forfeiture  in  1715,  appropriated  to  Green- 
^^'ich  Hospital.   While  holding  this  office  he 
crreatly  improved  the  estate,  the  mmes  and 
miUs  of  which  required  the  superintendence 
of  such  a  man  to  make  them  of  then:  full 
value.   Increasing  business  induced  him,  m 
1777  to  rehnquish  this  engagement.    Of  the 
many  useful  works  executed  by  Smeaton, 
Eamsgate  harbour  perhaps  holds,  next  the 
Eddystone  Lighthouse,  the  most  Prominent 
place    This  work  was  commenced  m  174y, 
and  was  placed  under  his  superintendence  in 
1774  •  but  was  completed  by  the  two  Renmes, 
father  and  son.    Smeaton  laid  out  the  hne  of 
the  ereat  canal  connecting  the  western  and 
eastern  shores  of  Scotland,  from  the  Forth 
to  the  Clyde,  and  superintended  the  execution 
of  great  part  of  it.    The  Spurn  Lighthouse  at 
the  mouth  of  the  Humber,  some  important 
bridges  in  Scotland,  and  many  other  works  of 
like  character  were  executed  by  him. 

About  1783  Smeaton's  dechnmg  health 
rendered  it  necessary  for  him  to  avoid  entering 
upon  many  new  undertakings.  He  then  de- 
voted much  attention  to  the  publication  of  an 
account  of  the  Eddystone  Lighthouse,  which 
was  to  have  been  foUowed  by  a  '  Treatise  on 
Mills,'  and  other  works  embodying  his  valu- 
able experience  as  an  engineer.  He  died  Oct 
28  1792  •  and  his  numerous  professional 
reports  were  published  after  his  death  by  a 
society  of  his  friends  engaged  in  kindred  pur- 
suits, in  three  quarto  volumes,  to  which  a 
foiu^h  was  subsequently  added,  consisting  of 
his  miscellaneous  papers  communicated  to 
the  Eoyal  Society,  &c.  Besides  the  works 
aheady  mentioned,  Smeaton  introduced  many 
improvements  in  mathematical  apparatus,  and 
had  an  ardent  love  for  science. 

SMELTING.  [IBON  Mantjfactube.J  _ 
SMOKE.  The  action  of  an  ordinary  chim 
ney  in  conveying  the  smoke  from  a  fire  situ- 
ated at  its  lower  extremity  is  very  simple. 
The  air  in  the  chimney,  being  rarefied  by  the 
heat,  becomes  lighter  in  proportion  to  its  bulk 
than  the  surrounding  atmosphere,  and  there- 
fore rises,  its  place  being  supphed  by  fresh 
air  forced  in  at  the  lower  end  by  the  pressure 
of  the  comparatively  heavy  cold  air  outside 


tho  chimney.   A  constant  rising  current  is 
thus  created,  the  force  of  which  is  sufficient 
to  carry  up  with  it  any  light  bodies,  such  as 
the  particles  of  soot  which  escape  from  the 
fire.  The  higher  the  chimney,  and  the  warmer 
the  air  within  it,  the  better  will  the  smoke 
ascend.    Frankhn  enumerated  nine  causes 
for  the  smokmg  (as  it  is  termed)  of  ordinary 
chimneys:— the  want  of  a  free  supply  of  air 
to  the  bottom  of  the  chimney ;  the  opening 
at  the  lower  end  of  the  chimney  being  too 
large;  the  chimney  being  too  short ;  diflerent 
chimneys  in  the  same  house  having  different 
degrees  of  di-aught,  whereby  one  overpowers 
another ;  the  situation  of  the  house  near  a 
higher  house  or  a  hill ;  the  lower  level  of  a 
chimney  than  those  which  surround  it ;  the 
injudicious  arrangement  of  the  doors  of  a 
room;  the  descent  of  smoke  in  a  chimney  out 
of  use ;  and  the  occasional  effects  of  high  or 
contrary  winds.    He  treated  aU  these  causes 
in  succession,  and  proposed  such  measures  as 
he  thought  likely  to  meet  the  exigencies  of 
each. 

The  nuisance  occasioned  by  the  smoke  ot 
coal  fires  has  fomed  a  subject  of  complaint 
from  the  earhest  times  in  which  mineral  fuel 
was  extensively  used ;  and  the  great  increase 
of  steam-engine  and  other  furnaces,  conse- 
quent on  the  extension  of  manufactures,  has 
afforded,  of  late  years,  additional  grounds  for 
attempts  to  abate  the  nuisance.  Such  attempts 
are  important,  not  only  for  the  purification  of 
the  air  but  also  for  the  economy  of  fuel ;  since 
the  matter  which  gives  smoke  objectionable 
density  and  colour  is  unconsumed  fuel  in  a 
finely-divided  state.  It  appears  therefore  that 
if  a  supply  of  air  could  be  thrown  into  a  fire 
in  such  a  way  as  to  occasion  the  combustion 
of  the  carbonaceous  matter,  the  result  would- 
be  that  a  greater  amount  of  heat  would  bo 
obtained  from  a  given  quantity  of  fuel,  at  the 
same  time  that  the  nuisance  of  smoke  would 
be  abated. 

The  quantity  of  smoke  emitted  from  fmnace 
chimneys  varies  much  with  the  state  of  the 
fire ;  being  greatest  when  a  mass  of  fresh  fuel 
is  thrown  on,  and  least  when  the  fire  has 
burned  clear,  or  the  fuel  is  fully  ignited.  At- 
tention to  this  circumstance,  on  the  part  of 
the  stoker,  will  greatly  diminish  the  nuisance ; 
because  if  he  throw  on  the  fresh  fuel  in  a  thin 
layer,  it  will  the  sooner  become  perfectly 
ignited;  and,  by  laying  it  in  the  fore  part  of 
the  fm-nace,  the  dense  smoke  arismg  from  it 
has  to  pass  over  that  part  of  the  fire  which  is 
in  a  state  of  more  perfect  combustion,  and  is 
thereby  in  a  great  measure  consumed.  Many 
of  the  contrivances  introduced  or  suggested 
as  smoke- consuming  furnaces  act  on  these 
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principles  ;  aiTangemonts  being  adopted  to 
insure  the  right  feeding  of  the  fire  without 
much  attention  on  the  part  of  the  firemen. 
The  first  important  attempt  made  in  this 
country  for  the  combustion  of  smoke  was  that 
of  Watt,  who  obtained  a  patent  in  1785  for  a 
method  of  constructing  furnaces  in  such  a  way 
as  to  cause  '  the  smoke  or  flame  of  the  fresh 
fuel,  in  its  way  to  the  flues,  or  chimney,  to 
pass,  together  with  a  current  of  fresh  air, 
through,  ovef,  or  among  fuel  which  has  al- 
ready ceased  to  smoke,  or  which  is  converted 
into  coke,  chai'coal,  or  cinders,  and  which  is 
intensely  hot;  by  which  means  the  smoke 
and  grosser  parts  of  the  flame,  by  coming  into 
close  contact  with,  or  by  being  brought  near 
unto,  the  said  intensely  hot  fuel,  and  by  being 
mixed  with  the  current  of  fresh  or  unbm-ned 
air,  are  consumed  or  converted  into  heat,  or  into 
pm'e  flame,  free  from  smoke.'  Since  that  time 
innumerable  plans  have  been  brought  forward 
for  introducing  the  necessary  supply  of  air  to 
the  furnace ;  but  while  many  of  them  accom- 
plish the  purification  of  the  smoke  as  com- 
pletely as  could  be  desired,  they  are  generally 
found  either  to  increase  the  consumption  of 
fuel,  or  to  weaken  the  draught  of  the  fm-nace. 
A  singular  plan  has  been  introduced  by  Mr. 
Iveson,  of  injecting  steam  into  the  furnace  ; 
the  steam  being  thrown  into  the  fire  in  several 
minute  jets,  from  a  fan-shaped  distributor  in 
the  fore  part  of  the  furnace.  The  steam  not 
only  destroys  the  smoke,  but  also  greatly  in- 
creases the  intensity  of  the  fire ;  so  much  so, 
indeed,  as  to  sanction  the  supposition  that  the 
steam  is  decomposed,  and  that  its  component 
gases  are  consumed.  One  di'awback  to  the 
scheme  is  the  great  consumption  of  steam.  A 
patent  was  obtained  in  1838,  by  Mr.  Chappe, 
for  the  use  of  a  stream  or  shower  of  hot  water 
thrown  into  the  furnace  in  the  same  way. 

Besides  the  numerous  plans  for  the  com- 
bustion of  smoke,  various  methods  have  been 
tried  on  a  limited  scale  for  conducting  it  to  a 
distance  from  the  buildings  in  which  it  is 
formed,  by  means  of  subterraneous  channels ; 
and  for  condensing  it  by  means  of  a  shower 
of  water,  so  that  the  sooty  matter  might  be 
conveyed  away  by  the  sewers. 

SMOKE-JACK,  is  an  apparatus  believed  to 
be  of  German  origin,  and  as  old  as  the  14th 
century,  by  which  the  rising  current  in  a  chim- 
ney, acting  upon  the  inclined  vanes  of  a  wheel 
fixed  in  the  funnel,  gives  motion,  through  a 
train  of  wheels  to  any  matter  which  is  hung 
before  the  fire  to  roast.  This  contrivance  is 
now  almost  superseded  by  jacks  impelled  by 
the  descent  of  a  weight  or  the  imcoiling  of  a 
spring. 

SMYRNA,  This  is  one  of  the  most  impor- 


tant commercial  cities  in  Asiatic  Turkey.  The 
port  is  frequented  by  ships  from  all  nations, 
freighted  with  valuable  cargoes  both  outward 
and  inward.  The  chief  imports  are — cofi'ee, 
sugar,  indigo,  tin,  iron,  lead,  cotton  twist, 
manufactured  goods,  rum  and  brandy,  spices, 
cochineal,  and  a  variety  of  other  articles.  TIjc 
principal  exports  are— silk,  opium,  drugs  and 
gums,  galls,  cotton,  wool,  valonia,  and  fruit. 
Besides  these  exports  there  are  various  kinds 
of  sldns,  goats'  wool,  oUve  oil,  wax,  and  a 
variety  of  other  articles.  This  large  commerce 
has  obviously  arisen,  not  only  from  the  advan- 
tageous situation  of  the  port,  but  from  the 
hberal  policy  of  the  Turkish  government,  which 
has  imposed  hardly  any  restrictive  enactments 
with  few  duties,  and  those  extremely  low. 
Many  of  the  European  states  have  their  con- 
suls at  Smyrna,  such  as  England,  Sweden, 
Prussia,  France,  Venice,  &c. 

SNUFF  MANUFACTURE.  Snufi'is  made 
from  the  tobacco  stalk  alone,  from  the  leaf 
alone,  and  from  the  stalk  and  leaf  mixed,  ac- 
cording to  the  kind  to  be  produced.  "The 
purest  kind  of  snuS"  is  that  which  is  known 
by  the  name  of  Scotch  ;  it  is  either  made  en- 
tirely of  stalks,  or  of  stalks  mixed  with  a  very 
small  proportion  of  leaf.  There  are  many 
kinds  of  snuff  called  high  dried,  such  as  Welch 
and  Lundyfoot  (the  latter  being  named  after 
a  celebrated  maker) ;  these  owe  their  qualities 
chiefly  to  the  circumstance  that  they  are  dried 
so  much  as  to  acquire  a  slight  flavour  of 
scorching.  The  snuff  called  rajopce  is  made 
chiefly  from  leaf,  to  which  is  added  the  smalls 
or  broken  fibre  of  tobacco,  which  are  too  small 
to  be  smoked  conveniently  in  a  pipe.  The 
dark  colour  is  principally  produced  by  wetting 
the  powdered  tobacco  in  a  box,  and  allowing 
it  to  remain  a  considerable  time,  turned  occa- 
sionally -with  a  shovel ;  it  imdergoes  a  shght 
fermentation,  the  degree  of  which  gives  rise 
to  the  distinction  between  broicn  and  black 
rappee. 

The  original  quality  of  the  leaf  is  as  much 
attended  to  as  the  subsequent  processes. 
Scotch  snufl"  is  made  from  the  stalks  of  light 
dry  leaves ;  whereas  rappee  and  the  darker 
snufis  are  made  from  the  darker  and  ranker 
leaves.  A  process  of  scenting  has  great  influ- 
ence also  on  the  flavom-  of  the  snuff ;  since 
the  nxajiufacturer  can  introduce  any  kind  of 
perfume  which  may  please  his  customers. 
Thus  prince's  mixture,  and  many  snufls  of 
higher  price,  owe  no  small  part  of  their  flavour 
to  the  kinds  of  scent  introduced. 

A  curious  example  of  dirision  of  labour  is 
presented  by  the  Snuff  Manufacture.  The 
maker  does  not  grind  his  ovm  snuff,  although 
he  may  do  all  else  that  pertains  to  the  manu- 
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facture.  Neai-ly  all  the  snuff  made  in  London 
is  ground  in  and  near  Mitcham,  by  tbe  aid  of 
the  water  power  fimiished  by  the  river  Wandle. 
The  explanation  seems  to  be  this— that  no 
manufacturer  malces  enough  snuff  to  keep  a 
snuff  mUl  going ;  but  tJiat  the  mill  owner,  by 
grinding  for  many  manufacturers,  can  aflord 
to  do  it  at  a  price  which  renders  it  prudent 
for  them  to  adopt  this  system.   The  mills  are 
provided  wth  two  kinds  of  grinding  machines  ; 
in  one  of  these  a  vertical  stone  rolls  in  a  cu-cle 
over  the  smface  of  a  horizontal  stone,  and 
grinds  the  snuff  between  them  :  in  the  other 
there  is  a  kind  of  large  pestle  and  mortar,  m 
which  the  pestle  has  a  rolling  motion  given 
to  it  instead  of  a  series  of  blows.    Tbe  pro- 
prietor sends  the  snuff  to  the  mill  after  a. 
certain  stage  of  preparation ;  and  after  it  is 
returned  from  the  mill  in  a  ground  state,  it 
undergoes  certain  finishing  operations.  Many 
of  the  London  manufacturers  have  small  mills 
on  their  own  establishments,  for  grinding 
smaU  quantities  of  snuff,  orforpassingtbrough 
any  particular  process  the  various  kinds  of 
fancy  snuff;  but  the  main  bulk  of  the  snuff  is 
ground  tmder  the  arrangements  just  described. 

SOAP  MANUFACTURE.  The  principal 
kinds  of  soap  manufactmred  in  England  are 
white  or  curd  soap,  made  chiefly  from  tallow 
and  soda,  but  for  some  particular  purposes 
olive-oil  and  soda ;  yellow  soap,  composed  of 
tallow,  resin,  and  soda,  to  which  some  palm- 
oil  is  occasionally  added ;  and  mottled  soap, 
made  from  tallow,  kitchen  stuff,  and  soda ; 
the  mottled  appearance  is  given  to  this  soap 
by  dispersing  the  lees  through  it  towards  the 
end  of  the  operation.  There  is  also  a  brown 
soap,  made  from  palm  oil  and  resin.  Soft 
soap  is  generally  prepared  from  fish-oil  and 
potash. 

The  harder  or  soda  soaps  are  prepared  by 
boiling  tbe  fatty  matter  with  an  aqueous 
solution  of  caustic  soda ;  when  combination 
has  taken  place,  or  in  other  words,  when  the 
soap  is  formed,  a  quantity  of  common  salt  is 
added,  which,  dissolving  in  the  lees,  increases 
their  density,  and  the  soap  then  floats  on  the 
surface  of  the  Uquid.    The  fire  being  then 
extinguished,  the  semifluid  soap,  after  a  proper 
interval,  but  whUe  yet  hot,  is  removed  from 
the  lees  and  put  into  frames  of  wood  or  iron, 
where  it  remains  until  it  has  become  cold  and 
hard,  when  it  is  cut  into  bars  for  sale.  In 
making  soft  soap  no  lees  are  separated,  the 
whole  of  the  solution  of  potash,  which  is 
made  strong  on  that  account,  being  combined 
with  the  oily  matter  used. 

The  soaps  which  have  the  alkalies  for  their 
bases  are  soluble  in  water,  though  the  solu- 
tion is  in  general  milky;  they  are  also 
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soluble  in  alcohol,  and  the  solution  is  used 
frequently  as  a  test  of  what  is  called  the 
hardness  of  water;  acids  also  decompose  soaps. 

Fancy  soaps  or  scented  soaps  arc  made  in 
great  variety,  and  have  generally  French 
names  attached  to  them ;  for  the  French  are 
the  leading  manufacturers  of  such  articles. 
Among  soft  toilet  soaps  are  Naples  soap,  savon 
nacre,  and  crime  d'amandes.  Among  hard  toilet 
soaps  are  Windsor  soap,  Savon  a  la  rose,  Savon 
au  bouquet,  cinnamon  soap,  orange-flower  soap, 
musksoap,  bitter  almond  soap,  and  many  others. 
Most  of  these  are  scented  by  the  substances 
which  give  them  their  characteristic  names. 

The  soap  manufacture  is  one  of  considerable 
importance.  The  principal  seats  in  England 
are  Liverpool  and  Runcorn,  London,  Brent- 
ford, Bristol,  and  Hull;  there  are  also  soap- 
works  of  considerable  extent  at  Bromsgrove, 
Newcastle,  Gateshead,  Woirrngton,  and 
Plymouth.  In  Scotland  two-thirds  of  tbe 
total  quantity  of  soap  are  made  at  Glasgow 
and  Leith.  In  Ii-eland  soap  is  chiefly  made 
at  Belfast,  Londonderry,  Limerick,  and  Cork. 

In  1711  an  excise  duty  of  Id.  per  lb.  was 
first  imposed  on  aU  soap  made  in  Great 
Britain,  which  was  raised  in  1713  to  lid.  per 
lb.  In  1782  the  duty  was  agam  increased, 
and  a  distinction  was  for  the  first  time  made 
between  hard  and  soft  soap,  the  duty  on  the 
former  being  2id.,  and  on  the  latter  Ifrf.  per 
lb.  In  1816  another  increase  of  duty  took 
place,  and  hard  soap  was  subjected  to  a  duty 
of  Sd.  per  lb.  In  1833  the  duty  was  reduced 
to  lirf.  per  lb.  on  hard  soap,  and  Id.  per  lb. 
on  soft.  The  present  duty  is  Ud.  per  lb.  and 
5  per  cent,  on  hai'd  soap;  Id.  per  lb.  and  5 
per  cent,  on  soft  soap.  Notwithstanding  the 
strenuous  exertions  made  for  its  removal, 
the  soap  duty  still  remains  a  blot  on  the 
excise  relations  of  this  country. 

The  quantity  of  soap  charged  with  excise  duty 
during  the  last  three  years  has  been  as  follows : 

1848    189,669,263  lbs. 

1849    197,632,281  „ 

1850    204,410,826  „ 

The  quantity  exported  to  foreign  countries 

during  the  same  three  years  amounted  to 

1848    10,462,069  lbs. 

1849    10,728,342  „ 

1850    12,555,493  „ 

SOCIETY  OF  ARTS.   This  society  has 

been  for  so  long  a  period  connected  with  the 
progress  of  manufactures  in  this  country,  that 
it  will  be  right  to  trace  briefly  its  history.  The 
object  of  this  Society  is  '  to  promote  the  arts 
manufactures,  and  commerce  of  tliis  kingdom, 
by  giving  honorary  or  pecuniary  rewards,  aa 
may  be  best  adapted  to  the  case,  for  the  com- 
munication to  the  Society,  and  tlirough  the 
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Society  to  the  public,  of  all  such  useful  inven- 
tions, discoveries,  and  improvements  as  tend 
to  tliat  purpose.'  It  was  projected  in  the 
year  1753  ;  but  the  first  public  meeting  tooli 
place  in  Mai-ch,  1754.  The  plan  was  formed 
by  Mr.  William  Shipley,  a  drawing-master,  who 
acted  for  some  time  as  secretary  to  the  Society ; 
and  it  was  carried  into  effect  by  a  few  noble- 
men and  gentlemen,  among  whom  appear 
the  names  of  Lord  Folkstone,  Lord  Eomney, 
and  Dr.  Stephen  Hales.  The  services  of  Mr. 
Shipley  were  acknowledged  by  the  Society 
voting  to  him,  in  1758,  a  gold  medal,  '  for  his 
public  spii-it,  which  gave  rise  to  the  Society ; ' 
and  subsequently  by  the  publication  of  his 
portrait  as  a  frontispiece  to  the  fourth  volume 
of  their  '  Transactions.'  The  Society  began, 
immediately  after  its  formation,  to  advertise 
premiums  for  the  encouragement  of  young 
persons  of  both  sexes  in  the  various  depart- 
ments of  the  fine  arts ;  for  improvements  in 
agriculture  and  manufactures ;  for  mechanical 
inventions ;  and  for  promoting  the  cultivation 
of  valuable  plants  in  British  colonies. 

For  several  years  after  the  formation  of  the 
Society  of  Arts,  there  was  no  authorised  pubh- 
cation  of  the  papers  communicated  to  the 
committees,  or  for  making  known  the  results 
of  its  labours.  The  publication  of  such  infor- 
mation in  an  annual  volume  of  '  Transactions' 
was  contemplated  soon  after  the  commence- 
ment of  the  Society's  operations  ;  but  the  first 
volume  did  not  appear  until  the  year  1783. 
Many  of  the  papers  however,  which  would 
otherwise  have  appeared  in  such  a  work,  were 
pubUshed,  with  the  sanction  of  the  Society, 
in  Dossie's  '  Memoirs  of  Agriculture  and 
(Economical  Arts,'  of  which  the  first  volume 
appeared  in  1708,  and  the  thkd  and  last  in 
1782.  Some  further  particulars  respecting 
the  early  proceedings  of  the  Society  are 
supplied  by  a  '  Kegister  of  the  Premiums  and 
Bounties  given  by  the  Society  instituted  in 
London  for  the  Encouragement  of  Arts, 
Manufactures,  and  Commerce,  from  the  origi- 
nal institution  in  the  year  1754  to  the  year  1776 
inclusive.'  This  register,  which  was  prepared 
by  a  committee  of  the  Society,  and  is  arranged 
in  a  tabular  form,  was  printed  in  foho,  in  1778. 

The  total  amount  of  pecuniary  rewards  be- 
stowed by  the  Society  down  to  1776  was, 
according  to  the  '  Kegister'  above  referred  to, 
23,551Z.  IBs.  2d.;  or,  including  the  cost  of 
medals,  and  pallets,  24,616?.  4.9.  8d.  'This 
registerwas  continued  by  manuscript  additions 
to  the  end  of  1813  ;  and  from  these  it  appears 
that  the  pecuniary  rewards  bestowed  from 
1777  to  1813  amounted  to  about  2757/.  10s., 
and  that  the  medals  and  pallets  distributed 
were  188  in  gold  and  464  in  silver.  Later 


than  this  there  does  not  appear  to  be  any  con- 
densed statement  of  the  operations  of  the 
Society ;  but  it  has  been  stated  for  some  years 
past,  in  their  advertisement  to  the  public, 
that  upwards  of  100,000/.,  derived  from  volun- 
tary subscriptions  and  legacies,  h  been 
expended  in  pursuance  of  their  plan.  It  may 
be  briefly  remarked,  in  the  words  of  the  secre- 
tary's address  at  the  distribution  of  prizes  in 
1841,  that  '  at  a  time  when  it  stood  alone  ia 
ofi'ering  encoiu-agement  to  the  fine  arts,  it 
effected  much  good  in  that  department ;  and 
that  it  can  now  point  with  proud  satisfaction 
to  the  names  of  Bacon,  Nollekens,  and 
Flaxman,  Cosway  and  Lawi'ence,  Shai-p  and 
Sherwin,  Pingo,  Marchant,  and  Wyon,  with 
many  other  entiinent  artists,  the  early  manifes- 
tations of  whose  genius  were  noticed  by  the 
Society  in  a  manner  which,  there  can  be  no 
doubt,  assisted  very  materially  in  its  develope- 
ment.'  Still  more  important  perhaps  have 
been  the  effects  of  the  Society's  encouragement 
of  poor  operatives,  in  improAdng  the  processes 
with  which  they  are  practically  acquainted. 
The  history  of  those  inventions  connected  with 
weaving,  which  have  been  the  objects  of  their 
en com'agement  within  the  last  forty  years,  was 
adverted  to  in  the  address  just  quoted,  as  an 
illustration  of  what  the  Society  have  effected  ; 
about  twenty  pecuniary  rewards  having  been 
given,  chiefly  to  Bethnal  Green  and  Spital-- 
fields  weavers,  for  inventions  of  great  utdity. 

As  before  stated,  the  first  volume  of  the 
Society's  '  Transactions'  was  published  in  1783. 
For  forty -seven  years  from  that  time  a  volume 
appeared  annually ;  but  since  1829  the 
volumes  have  been  biennial.  An  index  to  the 
first  twenty-five  volumes  was  publLshedin  1808, 
and  two  others,  embracing  respectively  from 
the  twenty-sixth  to  the  fortieth,  and  from 
the  forty-first  to  the  fiftieth,  have  since 
appeared.  In  1774  the  Society  removed  from 
their  original  premises,  opposite  Beaufort 
Buildings,  Strand,  to  their  present  house  in 
the  Adelphi,  which  was  erected  purposely  for 
them  ;  and  in  the  years  1777-83  BaiTy  deco- 
rated their  great  room  with  a  series  of -pictures. 

The  Society  of  Arts  has  token  an  active  part 
in  encouraging  the  Great  Exliibition  of  1851 ; 
many  of  the  oflScers  and  influential  members 
of  the  Society  are  also  members  of  the 
Commissions  and  Committees  relating  to  the 
Exhibition ;  and  there  can  be  no  doubt  that 
we  are  in  pai-t  indebted  for  this  admirable 
and  honourable  display  to  the  proceedings  of 
the  Society.  It  would  have  been  pleasant  if 
this  Exhibition  had  formed  a  centenaiy  com- 
memoration of  the  Society,  in  addition  to  its 
other  attractions ;  in  1854  such  a  centenary 
period  will  actually  occui". 
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SODA  MANUFACTURE.  This  branch  of 
mamifactiuing  cbemistiy  is  a  veiT  interesting 
one  as  exemplifying  the  important  advantages 
which  we  derive  from  our  inexhaustible  stores 
of  salt,  and  from  the  numerous  useful  substan- 
ces which  this  salt  is  made  to  yield. 

What  is  usuaUy  called  soda  is  not  stnctly 
9uch;  it  is  Carbonate  of  Soda;  but  both  are 
produced  from  common  salt.  Sulphmac  acid 
is  the  agent  which  enables  salt  to  yield  these 
valuable  products.  In  some  of  the  chemical 
works  at  Glasgow  and  Newcastle,  sulphuric 
acid  is  made  by  the  aid  of  sulphur- ;  and  this 
acid  and  salt  are  used  for  farther  processes. 
When  a  high  excise  duty  was  laid  upon 
common  salt,  soda  was  made  from  kelp  and 
barilla ;  but  now  that  salt  is  purchaseable  at 
so  low  a  price,  all  our  soda  is  obtained  from 
this  source,  for  employment  in  soap  malung, 
alum  making,  bleaching,  washing,  &c. 

In  manufacturing  soda  a  given  weight  ot 
salt  is  placed  in  a  reverberatory  fm-nace,  m  a 
leaden  pan,  and  sulphuric  acid  is  dropped 
down  upon  it  through  a  leaden  pipe  brought 
through  the  roof  of  the  fimiace.    The  salt 
liquifies  in  the  acid,  and  a  gaseous  vapour 
ascends;  this  vapour  is  Muriatic  acid  gas, 
which  takes  away  the  chlorine  from  the  salt, 
and  which  is  condensed  into  a  liquid  in  the 
way  described  in  a  former  article  [Mueiatic 
Acid.]    The  sulphuric  acid  forms  a  pasty  mass 
of  sulphate  of  soda,  with  the  remaining  ingre 
dients  in  the  fm-nace.    The  sulphate  is  taken 
from  the  furnace,  mixed  with  fine  Ume  and 
fire  coal,  put  into  another  furnace,  and  heated. 
The  coal  kindles,  and  melts  the  sulphate  and 
lime  into  a  viscid  mass,  which  after  being 
repeatedly  raked  and  stirred,  is  removed  from 
the  fiu-nace  into   iron  trays.     The  mass, 
which  is  caUed  ball  soda,  crude  soda,  or  British 
barilla,  is  a  mixture  of  carbonate  of  soda  with 
sulphuret  of  calcium.    The  carbonate  is  sepa- 
rated from  the  sulphuret  by  steeping  in  water, 
which  dissolves  the  former  but  not  the  latter ; 
there  is  formed,  in  fact,  a  solution  of  carbonate 
of  soda,  which,  in  being  evaporated,  yields  the 
solid  carbonate  almost  entirely  from  sulphur. 
This  is  a  yellowish  earthy  substance,  called 
soda  ash  or  soda  salt,  largely  used  in  manu- 
factures.   But  a  more  pure  and  crystaUised 
carbonate  is  required  for  some  purposes  ;  this 
is  produced  by  dissolving,  settling,  evaporatmg, 
and  crystallising,  whereby  beautiful  crystals  of 
carbonate  of  soda  are  produced.    By  a  fiu-ther 
chemical  process  the  carbonic  acid  is  driven 
off  and  pure  or  caustic  soda  results. 

SODA  WATER   MANUFACTURE.  A 
'«w  details  on  this  subject  will  be  found  under 
DERATED  Waters. 
SOT/IUM.   This  metal  is  the  base  of  the 
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allcalies  soda,  natron,  and  the  fossil  alkali,  in 
which  substances  it  is  combined  with  oxygen, 
fonning  the  lorotoxido  of  the  metal.    It  was 
discovered  by  Sir  H.  Davy  in  1807.  The 
properties  of  sodium  arc  such  as  to  prevent  its 
occurrence  in  nature,  except  in  combination, 
on  account  of  its  intense  affinity  for  oxygen. 
Immense  quantities  occur  combined  with 
chlorine,  foming  common  salt;  and  a  con- 
siderable quantity  is  met  with  in  the  state  of 
oxide,  or  soda,  combined  with  carbonic  acid  ; 
these  are  its  principal  sources.  [Sodium] 
has  a  colour  and  lustre  resembling  those  of 
sUver.    It  remains  a  soft  soUd  at  32°,  so  that 
small  portions  may  be  welded  together  by 
pressure ;  itbecomes  much  softer  at  122°,  fuses 
at  about  190°,  and  by  a  white  heat  is  volatilised. 
Like  potassium,  it  speedily  tarnishes  by  ex- 
posm-e  to  the  air,  owing  to  its  great  affinity 
for  oxygen,  and  this  occurs  more  rapidly  when 
the  air  is  moist.    When  throwTi  on  water  it 
decomposes  it  with  a  hissing  noise,  the  results 
being  hydi-ogen  and  oxide  of  sodium,  or  soda. 
When  however  it  is  placed  on  a  moistened 
bad  conductor  of  heat,  as  charcoal,  it  decom- 
poses water  with  a  vivid  combustion.  Its 
specific  gravity  is  0.972,  so  that  although  it  is 
considerably  more  dense  than  potassium,  it  is 
yet  less  so  than  water.    It  is  a  good  conductor 
of  electricity  and  heat;  but  if  too  strongly 
heated  in  the  air,  it  burns  with  a  yellow  flame. 

Sodium  and  oxygen  combine  to  fonn  pure 
soda,  which  is  a  gray  solid,  resembling  potash 
in  appearance,  but  it  is  less  fusible  and  volatile. 
It  is  extremely  acrid  to  the  taste,  and  is  very 
caustic.    It  has  a  great  affinity  for  water,  dis- 
solving readily  in  it,  and  in  large  quantity, 
and  the  solution  has  strongly  marked  alkaline 
properties.    Sodium  and  chlorine  form  the 
valuable   substance    common   salt,  formerly 
called  Muriate  of  Soda,  and  now  Chloride  of 
Sodium.    Of  all  natural  soluble  salts  this 
occurs  in  the  greatest  quantity.    It  is  met 
\nt\i  solid,  constituting  rock-salt,  in  solution  in 
salt  springs  and  in  the  ocean,  and  in  small 
quantity  in  almost  all  spring  and  river  water. 
[Salt.]    Nitrate  of  Soda  is  used  largely  in 
making  nitric  acid  and  sulphuric  acid.  The 
Carbonate   of  Soda  is  noticed  under  Soda 
Manufaotuee.  The  Sulphate  of  Soda,  formerly 
called  Glauber's  Salt,  is  readily  soluble  in 
water,  and  the  solution  by  evaporation  yields 
colourless  transparent  prismatic  crystals.  It 
has  a  yery  bitter  taste;  it  effloresces  when 
exposed  to  the  air,  by  losing  water  of  crystal- 
lisation. 

Borax,  Eochclle  Salt  and  many  other  useful 
substances,  as  well  as  soda  alum,  are  prepared 
from  some  of  the  compounds  of  Sodium. 
SOILS.   The  agricultui'al  soils  which  have 
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been  formed  fii  /n  the  disintegration  and  de- 
composition of  the  primitive  rocks,  such  as 
granite,  basalt,  t  late  or  limestone,  and  especially 
those  -which  contain  all  these  minerals 
minutely  divided  and  intimately  mixed,  are 
always  naturally  fertile,  and  soon  enriched  by 
cultivation ;  the  hai'd  particles  of  quartz  main- 
tain a  certain  porosity  in  the  soil,  which 
allows  air  and  moisture  to  circulate,  while  the 
alumina  prevents  its  too  rapid  evaporation  or 
filtration.  The  soils  which  have  been  evidently 
formed  from  the  roclcs  which  are  supposed  to 
bo  of  secondary  formation,  are  fertile  accor- 
ding to  the  proportion  of  the  earths  of  these 
rocks  which  they  contain. 

Each  distinct  formation  gives  rise  to  a  gi-eat 
variety  with  respect  to  fertility,  even  where  the 
basis  remains  the  same ;  but  it  is  of  great 
importance  to  the  farmer  to  ascertain  the 
general  nature  of  the  rocks  and  strata  on  which 
his  farm  is  incumbent,  and  no  chemical 
analysis  can  determine  the  exact  value  of  the 
land  unless  the  geological  situation  of  it  is 
distinctly  known. 

The  alluvial  soils  formed  by  the  deposit  of 
a  variety  of  earths  in  a  state  of  gi-eat  division, 
and  mixed  with  a  considerable  portion  of 
organic  matter,  form  by  far  the  most  productive 
lands.  They  will  bear  crop  after  crop  -with 
little  or  no  additional  manm'e,  and  with  a  very 
slight  cultivation.  These  soils  are  found  along 
the  course  of  rivers  which  traverse  extensive 
plains,  and  which  have  such  a  cm-rent  as  to 
keep  very  fine  earth  suspended  by  a  gentle  but 
constant  agitation,  but  not  sufiiciently  rapid  to 
carry  along  with  it  coarse  gravel  or  sand. 

The  simplest  process  of  ascertaining  the 
mechanical  texture  of  soils  is  by  waslung  with 
pure  water.  For  this  purpose  notliing  is 
required  but  a  few  flat  plates  and  lai'ge  cups. 
Some  of  the  soil  is  formed  into  a  very  thin 
mud  by  stirring  it  in  a  cup  nearly  full  of  water. 
The  finer  particles  are  successively  pom'ed  off 
from  the  sand  or  grit,  which  at  last  remains 
pure,  so  that  the  water  added  to  it  is  no  longer 
discoloiired.  This  being  dried  and  weighed, 
gives  the  coarse  sand.  The  water  and  eai-th 
poiu-ed  off  are  allowed  to  settle.  A  common 
soup-plate  is  found  a  veiy  convenient  vessel 
for  this  pui'pose.  On  the  sm'face  of  the 
deposited  eai'th  will  be  found  all  the  unde- 
composed  vegetable  matter,  which  with  a 
little  care  is  easily  taken  off,  dried,  and  weighed. 
The  finer  portions  of  the  earth  can  be  poured 
off  successively  by  shaking  the  wholo  mode- 
rately, till  nothing  but  very  fine  sand  remains. 
The  alumina  and  impalpable  silica  Avill  re- 
main long  suspended  in  the  water,  and  allow 
any  sand  yet  remaining  to  be  deposited.  They 
may  be  rapidly  separated  from  the  water  by 
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filtration  through  stout  blotting-paper ;  but  it 
is  preferable  to  pour  them  into  a  glass  tube 
about  one  inch  in  internal  diameter,  mth  a 
cork  fitted  in  the  lower  end.  In  this  tube  the 
earths  slowly  fall  to  the  bottom,  and  any 
variety  in  the  size  of  the  particles  causes  aline 
more  or  less  distinct,  which  can  be  observed 
through  the  glass  ;  and  thus  a  very  good  idea 
may  be  obtained  of  the  proportion  of  the  dif- 
ferent earths,  as  far  as  regards  the  size  of  their 
particles.  In  order  to  ascertain  their  chemical 
differences,  they  should  be  taken  to  a  chemist 
and  analysed. 

The  chemical  and  mechanical  modes  of 
treating  various  kinds  of  soil  are  briefly  noticed 
under  the  names  of  the  soils  [Chalk  ;  Clay  ; 
Loam  ;  Mael  ;  &c.,]  ;  also  under  Manuee,  &c. 

SOLDEEING  is  the  union  of  the  smfaces 
of  two  metals,  generally  by  the  intervention  of 
a  third.  In  the  ordinaiy  mode  of  soldering, 
the  alloy  used  as  a  solder  must  be  more  fusible 
than  the  metal  or  metals  which  are  to  be 
imited,  and  must  have  a  strong  affinity  for 
them.  The  solder  usually  contains  a  large 
proportion  of  the  metal  to  which  it  is  to  be 
apphed,  in  combination  mth  some  more  easily 
fusible  metals.  To  insm-e  perfect  metaUic 
union  between  the  solder  and  the  surfaces  to 
which  it  is  applied,  it  is  essential  that  they  be 
made  perfectly  clean  and  free  from  oxide,  and 
that  the  atmosphere  be  excluded  during  the 
operation,  in  order  to  prevent  the  formation  of 
any  oxide  while  the  process  is  going  on.  This 
is  effected  in  various  ways,  but  most  commonly 
by  the  use  of  borax,  sal  ammoniac,  or  rosin, 
either  mixed  with  the  solder  or  applied  to  the 
surfaces  to  be  joined. 

Various  kinds  of  solders  or  alloys  are  used, 
according  to  the  metal  which  is  to  be  soldered. 
Platinum  is  soldered  with  gold.  Gold  is 
soldered  with  an  aUoy  of  fine  gold,  silver,'  and 
copper.  Silver  solders  usually  consist  of  silver 
mixed  with  brass,  and  sometimes  with  zinc. 
Brass,  copper,  and  iron  are  soldered  with  an 
alloy  of  zinc  with  copper  or  brass.  Ai'ticles  of 
wrought  iron,  and  some  qualities  of  steel  also, 
may  be  soldered  with  cast-non ;  the  cast-iron 
being  repeatedly  heated  and  quenched  in  water, 
by  which  it  becomes  sufficiently  fi-iahle  to  be 
beaten  to  a  coarse  powder  with  an  iron  pestle 
and  mortar.  Common  plumbers'  solder  is  made 
of  two  pai'ts  lead  and  one  pai-t  block  tin ;  or  of 
the  same  metals  mixed  in  neai-ly  equal  quant- 
tities ;  bismuth  is  added  when  it  is  desned  to 
make  the  alloy  more  fusible.  Soft  solder  has 
two  parts  tin  to  one  lead;  and  other  alloys  of 
tin,  lead,  and  bismuth,  ore  used  for  uniting 
various  ai'ticles  of  lead,  tin,  pewt-er,  and  other 
soft  compounds.  Such  highly  fusible  solders 
are  usually  cast  in  ingots  or  sU'ips,  andpaelted 
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as  they  are  used  by  means  of  an  instrument 
called  a  soldering-iron,  which  is  tipped  with 
copper-that  metal  being  preferred  for  its 
greater  affinity  for  tin.  In  soldering  tin  plates 
to'-ether,  their  edges  ai-e  made  to  overlap ;  but 
in°  almost  every  other  case  the  edges  to  be 
joined  are  made  only  to  meet,  the  solder  being 
run  between  their  abutting  edges. 

A  kind  of  soldering,  called  hitrning-to,  has 
been  long  practised  in  some  cases  with  sheet- 
lead,  where  it  has  been  desu-able  to  make  a 
vessel  entu-ely  of  that  material;  the  junction 
being  effected  by  pouiing  melted  lead  on  to 
the  edges  to  be  united,  untU  they  fuse  together. 
Somewhat  similar  to  this  is  the  process  intro- 
duced some  yeai-s  ago  under  the  name  of 
aiiiogenous  soldering.  This  process,  which  is 
the  invention  of  a  French  gentleman,  M.  de 
Eichemont,  consists  of  the  union  of  two  pieces 
of  metal  without  the  interposition  of  any  solder, 
by  fusing  them  at  the  point  of  junction  by  jets 
of  flame  from  a  gas  blowpipe.  The  apparatus 
used  for  the  purpose  contains  a  hydrogen  gas 
generator,  bellows  for  atmospheric  air,  a,nd 
valves  for  regulating  the  proportion  in  which 
the  gas  and  air  are  to  be  mixed. 

SOLVENT  is  that  which  has  the  power  of 
rendering  other  bodies  liquid ;  and  chemically, 
a  menstruum.  Of  all  the  solvents,  water  is 
the  most  universal  and  useful ;  it  dissolves  a 
great  number  of  neutral  vegetable  products,  as 
gum,  sugar ;  and  of  saline  bodies,  as  common 
salt,  sulphate  of  soda,  &c.  The  solvent  of 
resinous  bodies  is  alcohol,  and  of  some  simi- 
lai-ly  constituted  substances  ;  while  caoutchouc 
is  insoluble  in  it,  but  is  dissolved  by  naphtha, 
oil  of  turpentme,  and  sether.  The  metals  are 
insoluble  m  any  solvent  until  they  have  suf- 
fered some  change  by  its  action,  or  by  a  similar 
change  otherwise  produced. 

Heat  has  great  power  in  altering  the  solvent 
power  of  bodies ;  in  most  cases  it  increases  it, 
and  hence,  when  it  is  required  to  crystallise 
certain  salts,  they  are  dissolved  in  hot  water, 
and  the  solvent  power  of  the  water  diminishing 
as  the  solution  cools,  the  salt  is  deposited  in 
crj'stals.  In  some  cases,  however,  heat  di- 
minishes the  solvent  power.  When  any  solvent 
has  taken  up  as  much  of  any  particular  sub- 
stance as  it  is  capable  of  taldng  up,  the  solution 
obtained  is  termed  a  Saturated  Solution.  _  That 
tiie  change  of  form  from  solid  to  fluid  is  the 
result  of  chemical  affinity,  is  shown  by  the  fact 
that  water  which  is  saturated  with  one  sub- 
stance will  take  up  anotiier ;  tiuis  a  saturated 
solution  of  common  salt  will  still  dissolve  sul 
phate  of  soda,  and  vice  versa. 

The  different  solvent  powers  possessed  by 
difierent  substances  are  of  the  utmost  con- 
Bequenco  in  many   manufactures,  especi- 


ally those  connected  with  raanufactm-ing 
chemistry. 

SOMEESETSIIIRE.    The  geology  of  this 
fine  county  is  rich  in  products  valuable  in  the 
arts  and  manufactures.    The  great  oohtio 
formation,  which  furnishes  tiie  fine-grained 
freestone  commonly  known  as  Balk  Stone,  has 
a  thickness  probably  of  130  to  150  feet. 
Masses  of  this  rock  are  found  scattered  on  the 
slopes  of  the  hOls  which  it  crowns,  covering 
the  subjacent  clays  and  fullers'  earth.  The 
inferior  oolite  is  extensively  quamed  in  Dun- 
di-y  HUl,  where  it  yields  a  good  freestone. 
The  coal-measures,  mountain  Umestone,  and 
old  red  sandstone  belong  to  the  carboniferous 
cToupof  the  Somersetshire  and  South  Glouces- 
tershire coal-field,  and  occupy  the  northern 
pai-t  of  the  county  extending  to  the  Mendip 
Hills  though  covered  in  most  places  by  more 
recent  formations ;  in  this  field  are  numerous 
coal-pits.    The  mineral  treasures  of  the  Men- 
dip  HiUs  are  important;   zinc  is  obtained 
abundantiy  in  the  central  and  western  parts 
of  the  range.    There  are  numerous  coal-pits 
in  the  villages  which  he  north-west  of  Frome ; 
the  coal  seams  are  all  thin ;  hardly  any  exceed 

Somersetsliire  possesses  a  soH  and  climate 
well  suited  to  the  growth  of  wheat  and  aU  the 
agricultural  produce  usually  raised  m  any  part 
of  England.  In  some  of  the  vales,  such  as  the 
extensive  vale  of  Taunton,  the  soil  is  of  a  rich 
nature,  and  the  wheat  which  is  produced  there 
is  of  superior  quahty.  Excellent  butter  and 
cheese  are  made  where  the  land  is  better 
adapted  to  pasture.  The  Cheddar  cheese, 
which,  from  its  superior  quahty,  gives  its  name 
to  a  great  portion  of  the  cheese  made  in  the 
county,  is  reckoned  by  many  to  be  the  best 
cheese  made  in  England  from  pure  milk, 
without  any  addition  of  cream:  the  real  Ched- 
dar cheese  is  consequentiy  scarce,  and  bought 
up  as  soon  as  it  is  made.  There  are  a  few 
hops  grown  in  the  county,  but  no  very  ex- 
tensive hop-gardens ;  nor  is  there  much  cider 
made,  although  there  ai-e  some  good  orchards. 

In  respect  to  the  external  commerce  of 
Somersetshire,  a  littie  has  been  said  under 
Bristol  and  Bridgewater.  Considerable 
manufactures  are  carried  on,  especially  the 
clothing  trade  at  Frome  and  its  vicinity,  the 
glove  trade  at  Yeovil,  &c. 

SOMME.  This  department  of  France  pro- 
duces oleaginous  seeds,  beetroot,  pot-herbs, 
hops,  dyeing  and  medicinal  plants,  grass- 
seeds,  and  apples  for  making  cider  and  beer, 
which  are  the  chief  beverages  of  the  inha- 
bitants. A  great  deal  of  hemp  and  flax  is 
groTO  in  the  north  of  the  department.  The 
minerals  are  building  stone,  paving  flints, 
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maarble,  chalk,  vitriolic  earth,  potters'  clay,  and 
gypsum  ;  coal  has  been  found  neai*  DouUens, 
but  no  mines  are  worked.  The  manufactures 
are  important,  comprising  fine  and  coarse 
woollen  cloths,  cotton  fabrics  of  every  descrip- 
tion ;  also  silks,  linen,  lawn,  cambric,  gauze, 
cashmere  shawls,  canvas,  furniture,  cotton, 
carpets,  musUns,  hosiery,  ropes ;  locks,  hard- 
ware, nails,  leather,  paper,  oil,  soap,  glue, 
glass,  pottery,  mineral  acids  and  other  chemi- 
cal products.  The  department  has  several 
bleach  works,  large  cotton  mills  driven  by 
steam  machinery,  beet-root  sugar  refineries, 
dye-houses,  oil  and  tan  mills.  The  commerce 
in  the  agricultural  and  industrial  products 
named  above,  and  in  salt,  colonial  provisions, 
wine,  brandy,  coals,  raw  cotton,  sheep  and 
goats'  wool,  fish,  &c.,  is  very  considerable. 

SONOMETER.  Mr.  T.  Wakley  introduced, 
in  1849,  an  ingenious  acoustic  instrument, 
not  for  enabling  partially  deaf  persons  to  hear, 
but  to  measure  the  extent  of  their  power  of 
hearing,  so  as  to  enable  the  aurist  to  adapt 
his  curative  means  to  the  cu-cumstances  of 
each  case.  The  instrument,  which  is  called  a 
sonometer,  consists  of  a  bell  fixed  to  a  table 
with  its  mouth  uppermost.  The  hammer  or 
clapper  which  is  to  strike  the  bell  is  attached 
to  a  spring,  which  catches  into  notches  in  a 
steel  bar;  and  according  as  the  spring  is  de- 
tained in  a  notch  near  the  end  or  the  middle 
of  the  bar,  so  does  the  hammer  make  a  small 
or  a  considerable  movement  when  released, 
and  so  does  it  elicit  a  soft  or  a  loud  sound 
from  the  bell.  The  aurist  determines  by  ex- 
periment which  of  these  sounds  can  be  heard 
by  the  patient,  and  the  instrument  thus  he- 
comes  a  meter  or  measure  of  the  auditive  power. 

SOOT  is  that  portion  of  fuel  wliich  escapes 
combustion,  and  which  is  mechanically  carried 
up  and  deposited  in  chimneys.  The  soot  of 
coal  contains  sulphate  and  hydrochlorate  of 
ammonia,  a  broTO  bitter  extract,  and  an  em- 
pyreumatic  oil ;  but  its  great  basis  is  charcoal 
in  a  state  in  which  it  is  capable  of  being  ren- 
dered soluble  by  the  action  of  oxygen  and 
moistui-e,  and  hence,  combined  with  the  action 
of  the  ammoniacal  salts,  it  is  used  as  a 
manure,  and  acts  very  powerfully  as  such. 
The  soot  of  wood  contams  a  greater  variety  of 
substances  than  that  of  coal,  but  much  less 
both  of  carbonaceous  matter  and  of  ammoni- 
acal salts. 

It  is  in  every  way  desirable  that  the  form- 
ation of  soot  (nnbumt  fuel)  should  be  pre- 
vented as  much  as  possible,  since  it  both 
wastes  valuable  material  and  contaminates  the 
air.  [Smokk.] 

SOUND  BOARD,or  SOUNDING-BOARD, 
is  a  board  placed  over  a  pulpit  or  other  place 


occupied  by  a  pubhc  speaker,  to  reflect  the 
sound  of  his  voice,  and  thereby  render  it  more 
audible.  Sounding-boards  are  usually  flat, 
and  placed  horizontally  over  the  head  of  the 
speaker;  but  a  difierent  form  and  position, 
contrived  by  the  Rev.  J.  Blackburn,  of  Atter- 
clilfe-cum-Darnell,  near  Sheffield,  has  been 
adopted  in  some  cases  with  great  advantage. 
In  this  aiTangement  the  sounding-board  Ls  a 
concave  parabola,  which  extends  partly  over 
and  partly  behind  the  speaker.  The  gutta 
percha  tubes  for  the  use  of  partially  deaf 
persons  in  churches  are  noticed  under  Speak- 
ing Tubes. 

SOUNDINGS  are  properly  the  depths  of 
water  in  rivers,  harbours,  along  shores,  and 
even  in  the  open  seas  ;  but  the  term  is  also 
appUed  to  the  uatui-e  of  the  ground  at  the 
bottom  of  the  water.  If  the  depth  of  the 
water  is  comparatively  small,  a  man  who  is 
stationed  for  the  purpose  in  the  main  or 
mizen  chains,  on  the  windward  side,  throws 
out  a  mass  of  lead,  usually  in  the  form  of  a 
frustum  of  a  cone,  and  weighing  8  or  9  lbs., 
which  is  attached  to  one  end  of  a  line  between 
20  and  30  fathoms  in  length.  On  this  line  are 
fixed,  at  intervals  of  two  or  three  fathoms, 
pieces  of  leather  or  cloth  of  different  colours  ; 
and  the  mark  which  is  next  above  the  surface 
of  the  water  when  the  lead  stril^es  the  bottom 
affords  an  indication  of  the  depth.  That 
which  is  called  the  deep-sea  lead  weighs  from 
25  to  30  lbs.,  and  is  attached  to  a  line  of  great 
length,  on  which,  at  intervals,  are  knots  indi- 
cating the  depths.  The  bottom  of  the  lead  is 
covered  with  a  coating  of  tallow  for  the  pui-pose 
of  ascertaining,  by  the  sand,  shells,  or  other 
matter  which  may  adhere  to  it,  the  natm-e  of 
the  ground. 

When  soundings  are  to  be  taken  in  the 
survey  of  a  coast,  a  harbour,  or  the  mouth  of 
a  liver,  the  sun'eying  ship  and  its  boats  are 
disposed  at  convenient  distances  from  each 
other  fsuppose  from  two  to  five  miles)  ;  their 
distances  with  respect  to  each  other  and  to 
remarkable  objects  on  the  shore  being  deter- 
mined by  the  usual  trigonometrical  obsen'S- 
tions.  The  boats  then  row  or  sail  along  the 
directions  of  the  lines  joining  each  other, 
sounding  as  they  proceed  at  equal  intei-vals, 
suppose  ten  minutes,  of  time ;  and  thus  the 
outUne  of  the  shoal,  j-eef,  coast,  or  river,  will 
be  determined,  as  well  as  the  depth  of  the 
water.  All  the  soundings  must  be  afterwards 
reduced  to  the  depths  below  the  surface  of  the 
sea  at  the  level  of  low  water. 

SOUTH  AUSTR.VLIA.  A  few  commercial 
details  respecting  this  colony  mil  be  found 
under  Adeiaide  and  Adstkalia.  We  mil 
here  add,  that  the  imports  of  the  colony  in 
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1850  amounted  in  valuo  to  632,089/. ;  the  ex- 
^  fl^fl?475i  The  tallow  exported  was 
S  i  cwt  tte tool,  2,841,131  lbs. ;  the  wheat, 
l!  ^8  qr^.   and  th^  meal  and  floui-,  1924  tons. 

SOUTHAMPTON.    This  nsmg  town  de- 
pends for  its  imp^tance  on  its  connexion  mth 
the  sea,  and  its  easy  commumcation  with  the 
meta-opohs.    The  haxboiu-,  which  is  secure, 
affords  good  anchorage.    Ship -huildmg  is  ex- 
tensively can-ied  on,  though  the  vessels  hinlt 
ai-e  chiefly  small.    Southampton  has  a  axge 
coasting-ti-ade,  and  a  considerable  trade  to 
foreign  ports  and  the  colonies.    The  customs 
generally  produce  about  60,000Z.  a  year,  gross 
receipt.    In  1849  the  specie  imported  mto 
SouTampton  amounted  to  6,788,655/^  The 
number  of  sailing-vessels  registered  Dec.  31, 
1850,  was  208  (12,843  tons).    The  number  of 
steam-vessels  was  10  tmder  50  tons,  and  14 
above  50  tons.   Very  large  and  convenient 
docks  have  been  constructed  on  the  eastern 
side  of  the  town,  chiefly  for  the  service  of 
steam  na^'igation.   In  Dec,  1841  the  maJ- 
packet  steam-ships  to  the  West  Inches  com- 
menced runnmg.    Passengers  to  the  East 
embark  here,  there  being  a  direct  communi- 
cation to  India  once  a  fortnight,  as  well  as 
weekly,  by  steamers,  to  Yigo,  Oporto,  Lisbon, 
Cadiz;  and  Gibraltar,  and  daily  to  the  Isle  of 
Wight,  France,  and  the  Channel  Islands.  The 
South  Western  Railway  runs  to  the  very  edge  of 
the  docks,  and  the  trade  of  Southampton  is  also 

promoted  by  the  Andover  Canal,  which  follows 
the  valley  of  the  Anton,  and  by  lie  navigation 
of  the  Itchen,  wHch  extends  to  Winchester. 

The  trade  of  the  docks  is  annuaUy  mcreas- 
in<^  In  1850,  the  tonnage  of  sailing  vessels 
entered  inwards  at  Southampton  amounted  to 
187  435  tons,  that  of  steam  vessels  to  155,566 
tons  The  dock  and  railway  authorities  have 
recently  attempted  to  make  Southampton  the 
dep6t  for  the  new  Cape  Screw-steamers  ;  but 
in  this  instance  Plymouth  has  forestalled 
Southampton.  .    .  _ 

One  of  the  largest  coach  factories  in  Eng- 
land is  at  Southampton,  whence  coaches  of 

the  finest  bmld  are  Pr"'^^'^^;/^,'^^^'.  an 
has  lately  been  built  near  the  docks,  at  an 

expenditure  of  8,000/. 

SOWING  The  most  common  mode  ot 
sowing  seed  is  by  scattering  it  as  evenly  as 
possible  over  the  ploughed  surface,  as  it  lies 
fn  ridges  from  the  plough.  The  harrows 
follow,  and  crumbling  down  the  ndges,  cover 
the  seed  which  has  fallen  in  the  hollows  be- 
tween them.  Itreqmres  an  experienced  sower 
to  scatter  the  exact  quantity  over  a  given  sur- 
face, .vithout  crowding  the  seed  m  one  pot, 
and  allowing  too  great  intervals  in  another 
Hence  the  farmer  who  does  not  himself  sow 
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the  seed,  invariably  chooses  the  most  experi- 
enced and  skilful  labourer  to  perform  this 
work.    Notwithstanding  every  caro  and  at- 
tention on  the  part  of  the  farmer  or  master, 
the  labourer  ^viU  often  relax  and  become  care- 
less, and  the  result  appears  only  when  it  ia 
too  late  to  remedy  it.    This  has  given  rise  to 
various  attempts  which  have  been  made  to 
invent  machines  for  sowing  the  seed,  such  as 
should  insure  perfect  regularity.  [Drilling.] 
SOY.    This  favourite  Indian  sauce  is  pre- 
pared from  a  plant  called  Soja  hispida.  The 
seeds  ai-o  about  the  size  of  those  of  kidney 
beans,  and  the  soy  is  made  from  them  m  the 
following  way:— The  seeds  ai'e  boiled  until 
nearly  all  the  water  has  evaporated,  when  they 
are  taken  from  the  fire  and  placed  in  wide- 
mouthed  jars,  exposed  to  the  sun  and  au:; 
water  and  molasses  or  brown  sugar  are  added. 
The  mixture  is  stirred  well  every  day,  and 
aUowedto  ferment;  it  is  then  strained,  salted, 
boiled,  and  skimmed  until  clai'ified.  The 
shopkeepers  at  Canton  who  seU  soy  have  large 
platforms  on  the  roofs  of  their  houses,  where 
the  jars  for  preparing  soy  are  arranged  and 
exposed  to  the  sun.    The  use  of  soy  is  enor- 
mously large  in  China;  it  is  used  as  a  sauce 
at  ahnost  all  meals.    The  sauce  made  by  the 
Japanese  is  said  to  be  the  best.   The  use  of 
soy  in  England  is  but  limited. 

SPAIN.  If  the  inhabitants  would  do  as 
much  with  their  country  as  natm-e  has  done 
for  it,  Spam  would  be  rich  and  prosperous ; 
since  in  chmate,  in  minerals,  and  in  vegetable 
produce,  it  has  many  of  the  elements  of  com- 
mercial greatness. 

The  most  common  kinds  of  gram  which  are 
cultivated  in  Spaiu  are  wheat,  maize,  barley, 
and  rice.  Other  objects  of  agriculture  are 
hemp  and  flax,  especially  in  the  basin  of  the 
Ebro,  and  madder  and  safEron  on  the  table- 
land of  Cueuffa.  In  the  southern  districts  the 
sugar-cane  and  cotton  are  cultivated.  The 
most  common  vegetables  are  onions,  garlic, 
pumpkins,  cucumbers,  melons,  water-melons, 
potatoes,  beans,  and  peas.  Many  fruit-trees 
are  cultivated,  as  almonds,  figs,  pomegranates, 
lemons,  oranges,  pistachia  nuts,  oarobas,  dates 
in  the  southern  districts,  wahiuts,  hazel-nuts, 
and  especially  chestnut  trees,  which  in  some 
of  the  northern  districts  cover  large  tracts. 
Olive-trees  occur  in  aU  parts,  except  llie 
northern  mountain  tracts,  and  the  vineyards 
are  extensive,  except  on  the  most  elevated 
regions.  Several  of  the  Spanish  wines  are 
considerable  articles  of  commerce,  as  Xeres 
(Sheriy),  Malaga,  Alicante,  Malvasia,  Tinto, 
and  Val  de  Penas.  Brandy  and  raisins  also 
are  articles  of  export.  Among  the  wild  trees 
are  the  sweet-acorn  oak,  the  cork-tree,  the 
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kcrmes  oak,  and  tho  sumach-tree.  On  the 
Montauas  do  Asturias  and  Aralai",  and  also  on 
the  western  offsets  of  the  Pyrenees,  there  are 
large  forests  of  fine  timber-trees.  The  li- 
qnorice-plant  is  abundant  in  the  vicinity  of 
Sevilla  and  near  the  mouth  of  the  Ebro,  and 
tho  prepared  juice  is  sent  to  allpoi-ts  of  Europe. 

The  sheep  are  noted  for  their  fine  wool, 
which  forms  an  important  article  of  export. 
[Mesta.]  In  no  country  of  Europe,  except 
Italy,  is  so  much  silk  obtained  as  in  the 
eastern  and  southern  parts  of  Spain.  The 
cochineal  insect  has  been  reared  of  late  years 
in  Andalusia,  Granada,  and  Estremadm-a,  and 
thrives  well.  Bees  are  very  abundant,  and 
much  honey  and  wax  ai'e  obtained. 

Spain  abounds  in  minerals.  Gold  and  silver 
ai'e  known  to  exist  in  several  places.  Platinum 
and  copper  ai'e  met  with.  A  rich  mine  of 
quicksilver  is  worked  near  Almaden.  [Alma- 
den.]  Lead  is  very  abundant,  especially  in 
the  Sien-a  de  Gador.  Iron  ore  is  very  abun- 
dant in  the  Sierra  de  Aralar  and  other  places. 
There  are  also  tin,  calamine,  bismuth,  cobalt, 
alum,  vitriol,  and  sulphur.  In  some  parts 
lai-ge  quantities  of  saltpetre  are  collected. 
Coal  occurs  in  the  Montanas  de  Astm-ias  and 
in  the  Sierra  Morena,  but  it  is  not  much 
worked.  Many  lands  of  marble  are  got  in 
Catalonia.  Several  precious  stones  are  found, 
as  rubies,  topazes,  amethysts,  tm-quoises,  and 
garnets.  Salt  is  got  near  Cardonain  Catalonia, 
from  the  lagune  called  the  Albufera  de  Va- 
lencia, and  from  the  sea-water  along  the  coast 
between  Cape  Trafalgar  and  the  boundary  of 
Portugal. 

Few  countries  of  Europe  equal  Spain  in 
natural  commercial  advantages,  whether  we 
consider  its  situation  or  its  products.  The 
coasts  are  extensive,  and  the  ports  numerous 
and  commodious ;  the  inhabitants,  inured  to  a 
warm  climate,  visit  the  tropical  regions  with 
comparative  safety;  yet  it  is  far  behind  most 
other  countries  of  Europe  in  commercial  im- 
portance. During  the  17th  centm-y  rnost^  of 
the  Spanish  trade  mth  America  was  carried 
on  in  Dutch  or  Enghsh  vessels ;  and,  with  the 
exception  of  wine,  wool,  and  oil,  few  if  any  of 
the  productions  5f  the  Peninsula  found  their 
way  to  that  market.  About  the  close  of  the 
last  centmy,  under  the  enlightened  administra- 
tion of  Count  Florida  Blanca,  Spanish  com- 
merce revived,  and  several  manufactures  were 
established  throughout  the  countiy.  These, 
hOAvever,  were  all  destroyed  during  the  Penin- 
sular war,  and  the  subsequent  separation  of 
the  American  colonies  from  the  mothe)' 
country  has  completely  annihilated  the  mari- 
time trade  of  Spain.  At  present  Catalonia  is 
almost  the  only  province  of  Spain  where  manu- 


facturing is  can-ied  on  to  any  extent.  The 
chief  exports  of  Spain  consist  of  wines,  dried 
fruits,  corn^  oil,  wool,  quicksilver,  lead,  and 
some  iron.  "  The  silk  of  Valencia,  which  is 
equal  to  that  of  Italy,  is  bought  by  the  French 
manufacturers. 

Cadiz  is  the  chief  port  in  Spain;  about 
3000  vessels  arrived  there  in  1849.  The  next 
in  rank  are  Barcelona,  Carthagena,  Corunna, 
and  Tarragona. 

The  British  produce  and  manufactures  ex- 
ported to  Spain  m  18i9  amounted  in  value  to 
023,126/. 

SPAB.  This  name  is  given  in  mineralogy 
to  a  great  number  of  crystallised  earthy  and 
some  metalUc  substances,  but  chiefly  the 
fomer.  Thus  calcareous  spar  is  crj'staUised 
carbonate  of  lime ;  fluor-spar,  fluoride  of  cal- 
cium ;  heavy  spar,  sulphate  of  barytes,  &c. 
By  miners  the  term  is  frequently  used  alone, 
to  express  any  bright  crystalline  substance; 
but  ui  mmeralogy,  strictly  speaking,  it  is 
never  so  employed. 

SPEAKING  TUBES.  Instruments  for 
enabhng  the  human  voice  to  be  heard  at  a 
great  distance  appear  to  have  been  known  to 
the  ancient  Chinese.  The  modem  speaking- 
trumpet  appears  to  have  been  an  invention  of 
Sir  Samuel  Morland,  in  the  year  1670.  This 
first  trumpet  was  of  glass,  2  feet  8  inches  long ; 
and  he  afterwards  made  one  of  copper,  re- 
curved in  the  form  of  a  common  trumpet  Its 
total  length  was  16  feet  8  mches,  the  large 
end  19  inches,  and  the  small  end  2  inches  in 
diameter.  With  this  the  voice  was  heard  about 
a  mile  and  a  half.  Morland  made  another  of 
the  same  form,  still  larger,  and  two  others  of 
the  straight  form,  and  5  feet  and  a  half  long. 
With  the  latter  a  man  could  make  hunself 
heard  a  mile  and  a  half;  and  with  one  of  the 
largest  trumpets,  tried  at  Deal  Castle,  the 
voice  was  conducted  a  distance  of  between  two 
and  three  miles  over  the  sea. 

The  efficiency  of  the  speaking-trumpet  is 
generally  ascribed  to  the  repeated  reflection  of 
the  sound  from  side  to  side  in  passing  through 
it,  and  its  ultimate  reflection  from  the  mouth 
of  the  trumpet,  in  such  a  way  as  either  to 
collect  the  rays  of  sound  into  a  focus  at  a  dis- 
tance, or  to  project  them  foi-wai-d  in  parallel 
lines,  instead  of  allowing  them  to  diverge  m  all 
chrecUons.  But  Six-  John  Leslie  accounts  for 
itsefl:ectinthe  followmg  manner: —' The  tube, 
by  its  length  and  narrowness,  detains  the  efflux 
of  air,  and  has  the  same  eftect  as  if  it  di- 
minished the  volubility  of  that  flmd,  or  in- 
creased its  density.'  '  The  oi-gans  of  arbcula- 
tion,'  he  continues,  '  strike  with  concentrated 
force  ;  and  tho  pulses,  thus  vigorously  excited, 
are  from  tho  reflected  form  of  the  apertm-e, 
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finally  enabled  to  escape,  and  to  spread  them- 
selves along  the  atmosphere.'  The  effect  of  a 
speaking-trumpet  is  the  same,  whether  the 
metal  tube  be  used  simply,  or  wrapped  round 
in  such  a  way  as  to  prevent  vibration.  It  is 
also  heai'd  at  the  same  distance  when  the  inner 
surface  is  lined  with  linen  or  woollen  cloth  to  di- 
minish reflection  ;  and  the  range  of  a  cylindri- 
cal trumpet  is  the  same  as  that  of  a  conical  one. 

The  most  valuable  speaking  tubes,  how- 
ever, are  not  those  which  ore  intended  to 
convey  sound  to  a  great  distance,  but  those 
intended  to  aid  persons  wliose  sense  of  hear- 
ing is  defective..  Something  has  been  said 
on  this  subject  under  Acoustics.  The  prin- 
ciple of  the  SoNiFEEON,  described  in  that 
article,  pervades  aU  insti-uments  of  this  land ; 
they  collect  and  concentrate  the  waves  of 
sound,  so  as  to  make  them  impinge  upon  the 
tympanum  of  the  ear  with  greater  force.  They 
ai'e  in  principle  the  reverse  of  the  speaking 
trumpet;  for  in  this  the  sound  proceeds  from 
the  small  end  to  the  larger,  whereas  in  speak- 
ing tubes  or  ear  trampets  it  proceeds  from  the 
large  end  to  the  small.  Many  varieties  are 
made,  under  the  names  of  auricles,  ear-cornets, 
ear-conches,  conversation-tubes,  table-soniferas, 
&G.,  adapted  to  different  requirements  of  pai-- 
tdally  deaf  persons.    See  also  Sonometer. 

It  has  lately  been  found  that  gutta  percha — 
so  invaluable  for  many  other  purposes — is  the 
best  of  all  materials  for  speaking  tubes,  since 
it  conveys  the  pulses  of  sound  with  surprisingly 
little  diminution  of  intensity.  In  churches, 
in  ships,  in  warehouses  and  factories,  and  in 
various  other  buildings  and  places,  gutta  percha 
speaking  tubes  are  now  used  to  a  considerable 
extent.  The  mode  of  applying  these  tubes  to 
the  assistance  of  partially  deaf  persons  in  a 
church  is  curious.  A  funnel  of  the  material 
is  placed  either  inside  the  pulpit,  quite  out  of 
sight,  or,  if  ornamented,  in  front  of  the  pulpit, 
so  as  to  come  immediately  beneath  the  desk. 
A  tube  from  this  funnel  then  passes  down- 
wards beneath  the  floor,  and  is  carried  along 
the  aisles,  with  branches  off  on  each  side  to 
the  pews  occupied  by  people  of  defective 
hearing.  The  termination  of  the  tube  is  all 
that  appears  in  sight,  and  the  ivory  ear-piece 
being  apphed  to  the  ear,  the  slightest  whisper 
of  the  preacher  is  clearly  heard. 

SPECIFIC  GRAVITY,  or  more  properly 
Specific  Weight,  is  the  weight  of  any  gas, 
liquid,  or  sohd,  under  some  given  volume,  as  a 
cubic  foot,  a  cubic  inch,  &c.  Distilled  water 
is  the  substance  usually  employed  for  the 
purpose  of  comparing  together  the  weights  of 
all  substances  except  the  gases ;  and  because 
the  volume  of  any  substance  varies  with  its 
temperature,  in  determining  from  experiment 


tho  specific  gi-avity  of  any  substance,  the 
weight  under  a  given  volume  is  reduced  to 
that  which  it  would  become  at  one  constant 
temperature. 

In  the  Parliamentary  Eegulations,  which 
wore  made  in  1825,  a  cubic  inch  of  water  is 
stated  to  weigh  252.458  troy  grains,  the  tem- 
perature being  62°  Fahrenheit,  and  the  height 
of  the  barometrical  column  30  inches;  and 
7000  troy  grains  are  made  equivalent  to  one 
pound  avoirdupois ;  hence  it  follows  that  a  cubic 
foot  of  water  should  weigh  997.136  ounces. 
This  number  is  sufficiently  near  1000  to  make 
it  very  proper  that  it  should  be  adopted  for  the 
specific  gravity  of  water,  since  a  change  in  the 
value  of  the  avoirdupois  ounce,  which  would 
be  scarcely  appreciable  in  the  ordinary  trans  ■ 
actions  of  commerce,  would  render  the  ounce 
an  accm-ate  and  convenient  unit  of  weight, 
while  the  cubic  foot  constitutes  the  unit  of 
volume. 

On  the  Continent,  since  the  employment  of 
the  decimal  scale  of  weights  and  measures  has 
become  general,  the  cubic  centimetre  (.061028 
cubic  inches  Enghsh)  is  the  unit  of  volume, 
and  the  gramme  (15.407  troy  grains)  is  the 
unit  of  weight ;  the  gramme  having  been  de- 
termined by  the  weight  of  a  cubic  centimetre 
of  distilled  water  of  the  temperatm-e  at  which 
its  densityis  a  maximum  (38.25° Fahrenheit). 

The  hydrostatic  balance  which  is  employed 
in  determining  the  specific  gravities  of  bodies 
is  constructed  similarly  to  an  ordinary  balance, 
but  with  as  much  delicacy  as  possible;  and  a 
particular  contrivance  is  adopted  in  order  to 
ascertain  the  weight  of  any  substance  within, 
for  example,  one-hundredth  part  of  a  grain. 
Thus,  from  the  lower  part  of  the  scale  con- 
taining the  substance  to  be  weighed,  there  is 
suspended  a  brass  wire,  whose  voliune  and 
weight  have  been  previously  determined,  and 
part  of  its  length  enters  into  water  which  is 
contained  in  a  vessel  underneath  the  scale. 
The  scales  with  this  -wife  thus  attached  to  one 
of  them  being  previously  put  in  equihbrio 
when  the  surface  of  the  water  is  at  a  certain 
mark  on  the  wire,  the  substance  to  be  weighed 
is  introduced  into  the  scale  above  the  wire, 
and  weights  are  placed  in  the  opposite  scale 
till  one  grain  more  would  be  found  too  great : 
then  gently  raising  the  whole  balance  till,  by 
the  increase  of  the  weight  on  the  side  of  the 
scale  containing  the  substance,  in  consequence 
of  a  greater  portion  of  the  \vire  being  out  of 
the  water,  an  equilibrium  takes  place.  The 
wire  being  graduated  so  that  100  divisions  cor- 
respond to  a  weight  equal  to  one  grain,  the 
number  of  graduations  on  it  between  the  sur- 
face of  the  water  and  the  fixed  mark  before 
mentioned  will  enable  the  experimenter  to 
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determine  the  number  of  hundredths  of  a 
grain  by  which  the  weight  of  the  substance  in 
the  scale  exceeds  the  number  of  grains  already 
placed  in  the  opposite  scale'. 

The  weighing  process  varies  in  its  details 
according  to  the  kind  of  substance  to  be 
weighed.  Thus — a  soMd  which  is  heavier  than 
water,  a  solid  which  is  hghter  than  water,  a 
solid  which  is  soluble  in  water,  a  sohd  which 
will  imbibe  water  without  being  dissolved,  a 
solid  in  the  form  of  sand  or  powder,  a  liquid, 
a  gas  or  vapour — aU  require  peculiar  metliods 
for  determining  their  specific  gravity ;  methods 
which  are  fully  described  in  treatises  on  Hydro- 
statics, but  which  we  need  not  dwell  upon  here. 

The  following  are  the  specific  gravities  of 
several  airs  and  gases,  at  a  temperature  of 


60°  Fahr.,  and  a  barometrical  pressure  of 
30  inches :  atmospheric  air  being  taken  as  a 
standard,  or  =  1-000 : — 

Hydrogen   0-070 

Ammoniacal  gas   0-590 

Aqueous  vapour    0-625 

Do.  (in  contact  with,  water 

at  212°  Fahi-enheit)   0-484 

Nitrogen   0-969 

Atmospherical  au'   1-000 

Oxygen   1-111 

Muriatic  acid  gas   1-284 

Carbonic  acid  gas   1-519 

Nitrous  oxide  gas   )  1-527 

(laughing  gas)  Jtol-614 

Chlorine   2-508 

Iodine,  vapour  of   8-678 


The  following  are  the  specific  gravities  of  various  liquids  and  soUds,  at  a  temperature  of 
60°  Fahr.,  a  pressure  of  80  inches,  and  water  being  =1-000: — 


Naphtha   0-708 

^ther,  muriatic   0-730 

Do.,      nitric   0-909 

Alcohol,  pure   0-796 

Water,  at  212°  Fahr,  . .  0-956 

Do.,  at  60°   1-000 

Sea-water   1-026 

Beer   1-023 

Port  Wine   0-997 

Oil  of  turpentine   0-870 

Whale  oil   0-923 

Muriatic  acid   1-194 

Nitric  acid   1-217 

Sulphuric  acid  (pure)  .  1-848 
Gums,  Animal  Substances,  &c. 

Indigo   0-769 

Butter   0-942 

Bees-wax   0-965 

Camphor   0-989 

Blood   1-028 

Milk   1-032 

Copal   1-060 

Mastic   1-074 

Gamboge   1-222 

Opium   1-336 

Honey   1-450 

Gum  arable   1-452 

White  sugar   1-606 

Ivory   1-826 

Woods. 

Cork   0-240 

Poplar   0-383 

Yellow  Pine   0-440 

Spruce  Fir   0-518 

Larch   0-530 

Willow   0-585 

Elm  0-588  to  0-800 

Lime  or  Linden-tree  . .  0-604 

Cedar,  from  Palestine  .  0-613 

Mahogany  0-637  to  1-063 

Teak   0-666 


Walnut-tree   0-671 

Elder   0-695 

Oak,  English .  . .  0-743  to  0-760 

Beech   0-853 

Box,  French  0-912 

Ohve   0-927 

Logwood   0-931 

Heart  of  Oalc,60  years  old  1-170 

Ebony   1-177 

Vine   1-327 

Box,  Dutch   1-328 

Lignum  Vitse   1-333 

Earths,  Stones,  dtc. 

Pumice-stone   0-915 

Gunpowder  (closely 

shaken)   0-932 

Amber   1-078 

CannelCoal   1-270 

Slate  coal,  Enghsh  .  . .  1-250 
to  1-370 

Phosphorus   1-714 

Nitre   1-900 

Brick   2-000 

Sulphur  Cnative)   2-033 

Gypsum  (opaque)   2-168 

Porcelain  Cchina)  2-385 

Stone  (paving)..  2-416  to  2-460 

Flint   2-590 

Camelian   2-600 

Glass  2-642  to  2-892 

Marble  2-649  to  2-838 

BrazU  Pebbles   2-653 

Granite  (red  Egyptian)  2.654 
Quartz  (crystaUised) . .  2-655 

Agate   2-667 

Slate  (common)   2.672 

Alabaster   2-762 

Emerald  (from  Peru)  ..  2-775 
Chalk  (British)  2-657  to  2-784 

Talc  (Muscovy)   2-792 

Basalt   2-864 


Hone  (white),  razor. . .  2-876 
Lapis-lazuli .  .  .2-767  to  3-054 
Limestone  (white  fluor)  3-156 

Diamond  3-444  to  5-531 

Beryl   3-549 

Adamantine  Spar  3-873 

Sapphire   3-994 

Garnet  4-000 

Topaz   4  011 

Vermilion  4-230 

Ruby  4-283 

Metals, 

Sodium   0-865 

Potassium   0-972 

Antimony   4-064 

Molybdena  4-738 

Manganese  4-756 

Copper  (from  Cornwall )  5-452 

Tungsten   6-066 

Uranium   6-440 

Zinc  6-862  to  7-191 

Iron  (cast)  7-157  to  7-248 

Tin(pm'e)   7-291 

Iron  (forged).. 7-600  to  7-788 
Copper  (native)  7-600  to  7-800 

Nickel  (molten)   7-807 

Cobalt  (molten)   7-812 

Steel  7-818  to  7-833 

Brass  7-824  to  8-544 

Mercury(precipitate,red)8-399 
Copper  (wire-drawn)  . .  8-878 

Bismuth  (native)  9-020 

Mercury  (brown  cinna- 
bar) 10-218 

Silver  (hammered) ....  10-511 

Lead  (molten)  11-352 

Mercury  (fluent)  13-568 

Do.  (congealed)  15-630 

Gold  15-709  to  49-500 

Platinum  (purified).  ..19-500 
to  22.069 
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The  most  convenient  nietliotl  of  obtaining 
the  specific  gravities  of  fluids  is  by  means  of 
what  chemists  call  a  '  thousand-grain  bottle.' 
This  is  a  bottle  of  a  globuliu-  form,  witli  a 
ground  glass  stopper,  so  adjusted  as  to  contain 
exactly  1000  grains  of  distilled  water,  at  the 
temperature  of  C0°  Fahr.,  and  accompanied 
by  a  weight,  which  is  on  exact  counterpoise 
for  the  bottle  when  thus  filled.  In  order  to 
determine  the  specific  gravity  of  a  fluid  by 
this  means,  it  is  simply  necessary  to  fill  the 
bottle  with  that  fluid  at  the  temperatm-e  of 
60"",  and  place  it,  together  with  the  adjusted 
weight,  in  the  opposite  scales  of  a  delicate 
balance  ;  then  the  number  of  grains  which  it 
will  be  found  necessaiy  to  add  to  one  of  the 
scales,  in  order  to  produce  equilibrium,  will  be 
the  difference  between  the  specific  gravity  of 
the  fluid  and  that  of  water,  taken  at  1000. 

SPECTACLES.  The  mention  of  magni- 
fying-glassea  by  Eoger  Bacon,  who  died  about 
1292,  justifies  the  supposition  that  something 
like  what  are  now  called  spectacles  were  in  use 
at  least  several  yeai's  earUer.  Extensively  as 
these  useful  insti-uments  are  employed,  there 
can  be  no  doubt  that,  were  the  subject  more 
generally  understood,  the  amount  of  advantage 
obtained  from  them  would  be  gi'eatly  aug- 
mented. The  eyes  of  an  individual  whose 
sight  is  much  tried  often  i-eceive  the  most 
serious  injury  from  improper  delay  in  the  use 
of  spectacles ;  while  the  sight  of  many  persons 
is  prematurely  worn  out  by  the  use  of  glasses 
of  too  high  a  power,  or  too  short  a  focal 
length.  The  use  of  a  single  reading-glass  in- 
stead of  spectacles  is  very  injurious;  since,  by 
occasioning  one  eye  to  be  more  used  than  the 
other,  the  focallengths  of  the  two  are  rendered 
unequal.  The  unsteadiness  of  the  glass  is 
also  a  disadvantage.  Varieties  in  the  con- 
formation of  the  eyes,  and  in  the  manner  and 
degree  in  which  they  are  affected  by  use, 
render  it  impossible  to  lay  down  any  rule  for 
the  focal  length  of  convex  glasses  for  persons 
of  a  given  age. 

It  is  very  essential  that  the  frame  of  the 
spectacles  should  fit  comfortably  to  the  head, 
and  be  of  such  a  form  as  to  bring  the  centre  of 
each  lens  exactly  opposite  the  centre  of  the  eye 
it  is  intended  to  serve.  The  endless  variations 
met  with  in  the  -width  between  the  eyes,  the 
total  width  of  the  head,  and  the  form  of  the 
nose,  render  it  frequently  difficult  to  suit  an 
individual  out  of  even  a  very  large  stock. 
Convex  spectacles,  being  used  for  viewing 
near  objects,  may  generally  be  placed  lower 
down  upon  the  wearer's  nose  than  those  used 
by  short-sighted  persons.  The  oval  form  is 
usually  preferred  for  the  lenses,  because  it 
allows  most  room  for  the  motion  of  the  ,eye  in 


a  lateral  direction,  without  giving  unnecessaiy 
weight. 

The  Periscojnc  Spectacles  of  Dr.  Wollaston 
were  contrived  in  order  to  allow  considerable 
latitude  of  motion  to  the  eyes  without  fatigue, 
by  confonning  the  shape  of  the  glasses  to  that 
of  the  eyes.  Tliis  is  effected  by  the  use  of 
lenses  either  of  a  meniscus  or  a  concavo-con- 
vex foi-m,  the  concave  side  being  in  both  cases 
turned  towards  the  eye.  Divided  spectacles, 
each  glass  consisting  of  two  half-lenses,  are 
sometimes  used,  the  upper  half  of  each  glass 
being  occupied  by  a  concave  lens,  or  one  of 
very  slight  convexity,  for  seeing  distant  ob- 
jects, while  the  lower  half  has  a  strong  mag- 
nifier, for  examining  tilings  near  the  eye. 
The  present  Astronomer  Eoyal  finds  tliat  one 
of  his  eyes  refracts  the  rays  of  light  to  a  neai'cr 
focus  in  the  vertical  than  in  the  horizontal 
plane;  and  this  defect  he  has  succeeded  in 
remedying  by  using  a  double  concave  lens, 
one  surface  of  which  is  spherical  and  the  other 
cyhndrical.  , 

As  an  article  of  manufacture,  the  best  spec- 
tacles are  made  by  the  leading  opticians  of 
London;  but  the  medium  and  inferior  kind 
ai-e  made  on  a  large  scale  in  Binningham. 

SPE'CULUM.  This  name  is  frequently 
given  to  a  mirror  used  for  any  scientific  pm-- 
pose,  as  in  a  reflecting  telescope.  If  a  pencil 
of  rays  diverge  from  a  radiant  point  in  the 
axis  of  a  concave  speculum  of  a  spherical  fonn, 
all  the  rays  wiU,  after  reflexion,  converge  nearly 
to  a  certain  point  in  the  same  axis,  at  which 
the  image  of  the  radiant  point  is  said  to  be 
formed.  This  jjoint  is  called  the  J^ocw.  None 
of  the  rays  are,  in  strictness,  reflected  to  the 
focus,  but  all  those  which  are  reflected  from 
the  mirror  at  points  very  near  its  intersection 
■\vith  the  axis  fall  extremely  near  it.  The 
image  in  a  convex  mirror  is  always  upright, 
and  in  a  concave  one  always  inverted,  except 
when  the  object  falls  between  the  principal 
focus  (or  middle  point  of  the  radius)  and  the 
mirror. 

The  best  composition  for  the  metal  of  re- 
flecting telescopes  is  a  subject  which  has  been 
much  investigated.  About  70  different  mix- 
tures were  tried  by  the  Eev.  John  Edwai'ds, 
the  particulars  of  which  are  stated  in  the 
'Nautical  Almanac'  for  the  year  1787;  he 
found  copper  32,  tin  15,  brass  1,  silver  1,  white 
oxide  of  arsenic  1,  to  form  an  aUoy  which  was 
the  whitest,  hai-dest,  most  reflective,  and  took 
the  highest  polish. 

In  the  'Philosophical  Transactions'  for 
1840,  Lord  Posse,  then  Lord  Oxmantown, 
published  an  account  of  a  speculum  3  feet 
diameter  which  ho  had  then  executed;  and 
from  this  we  learn  that  after  many  ti-ials  to 
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determine  what  combination  of  metals  were 
most  useful  for  the  purpose,  with  respect  to 
whiteness,  porosity,  and  hardness,  one  of  cop- 
per and  tin  (tlie  materials  employed  by  New- 
ton in  the  first  reflecting  telescope)  united  in 
the  proportion  of  1264  parts  of  copper  to 
58-9  parts  of  tin,  was  found  the  best.  It  is 
stated  that  the  compound  is  of  admirable  lustre 
and  hardness,  and  has  a  specific  gravity  of 
8-8,  that  of  water  being  1.  Lord  Eosse  has 
subsequently  cast  specula  6  feet  in  diameter,  of 
the  like  composition,  and  each  in  one  piece,  with 
complete  success.  One  of  these  is  mounted 
at  Pavsonstown,  in  Ireland,  in  a  telescope 
56  feet  long,  with  which  important  discoveries 
have  been  made  in  the  heavens.  These  specula 
vrere  cast  in  moi\lds  made  by  binding  together 
layers  of  hoop-iron  ;  and  both  the  grinding 
and  the  polishing  were  executed  by  machineiy 
which  was  put  in  motion  by  a  small  steam- 
engine.  The  speculum  of  the  largest  tele- 
scope, when  mounted,  rests  on  a  bed  consisting 
of  twenty- seven  triangular  pieces  of  iron,  sup- 
ported at  their  centres  of  gra\'ity  on  the 
corners  of  nine  other  triangular  pieces,  which 
are  also  supported  at  their  centres  of  gravity. 
By  this  contrivance  any  change  in  the  form  of 
the  box  or  tube,  by  warping  or  otherwise,  pro- 
duces no  efiect  on  the  speculum. 
SPELTEE.  [Zinc] 

SPEEMACETI,  is  a  fatty  material  which 
is  obtained  from  the  Phijseter  mao-ocephalus,  a 
species  of  whale,  generally  met  Avith  in  the 
South  Seas,  but  occasionally  also  on  the  coast 
of  Greenland.  The  spermaceti  occurs  chiefly 
in  the  head.  During  the  life  of  the  animal 
the  spermaceti  is  in  a  fluid  state ;  and  on  the 
head  being  opened,  has  the  appearance  of  an 
oily  cleai-  white  liquid.  On  exposm-e  to  the 
air  the  spermaceti  concretes  and  deposits  from 
the  oil.  They  are  then  separated,  and  put 
into  different  barrels.  The  head  of  a  whale 
sixty-four  feet  in  length  has  been  found  to 
yield  twenty-four  barrels  of  spermaceti,  and 
from  seventy  to  one  hundred  barrels  of  oil. 
When  brought  to  England,  the  spermaceti 
has  not  a  white  shining  sillcy  appearance,  but 
a  yellowish  colour,  owing  to  the  presence  of 
some  oil.  To  separate  this  it  is  filtered, 
pressed,  and  subjected  to  various  operations 
"When  perfectly  pure,  it  becomes  cetine. 

Spermaceti  possesses  the  properties  com 
mon  to  fatty  matters.  It  is  bland  and  demul 
cent,  with  considerable  nutritive  qualities, 
when  taken  internally.  It  was  formerly  much 
used  in  medicine ;  but  it  is  now  chiefly  em- 
ployed externally  as  an  ingredient  in  oint- 
ments and  cerates.  It  is  also  largely  used  in 
tlie  maluug  of  candles.  4,712  tons  of  sper- 
maceti were  imported  in  184:8. 


SPHEEELATA.  Splierelata,  or  hammered 
metal-work,  has  been  found  in  great  profusion 
among  the  Etruscan  monuments  of  antiquity. 
Statues,  busts,  bronzes,  tripods,  vases,  am- 
phorae, basins,  incense  vessels,  shields,  cande- 
labra— all  these  have  been  met  with,  fashioned 
out  of  pieces  of  metal  chiefly  by  the  aid  of 
the  hammer.  This  art  is  supposed  to  have 
long  preceded  metal-casting,  as  a  mode  of 
manufactm-e.  In  the  works  of  the  earhest 
Greek  poets,  these  hammered  metal  pro- 
ductions are  repeatedly  referred  to.  Large  sur- 
faces of  metal  were  hammered,  thin  plates  were 
t-wisted,  ornaments  were  chased,  and  separate 
pieces  were  fastened  together  by  nails  or  rivets 
•all  without  the  aid  of  casting  or  soldering. 
SPICES.  The  following  quantities  of  the 
principal  spices  were  imported  into  Great 
Britain  during  1849  and  1850  :— 


1849.  1850. 
Cassia  lignea    472,693  lbs.    988,017  lbs. 
Cinnamon  ..    759,088   „     700,101  „ 

Cloves   274,713   „     749,625  „ 

Mace    45,978  „       76,365  „ 

Nutmegs....    224,021  „     312,418  „ 
Pepper    ....4,796,042   „   8,082,518  „ 
Pimento ....  2,884,144   „   2,290,176  „ 
SPINET,  was  a  musical  instrument  of  the 
harpsichord  Icind,  fonuerly  much  in  use. 
The  Spinet  had  but  oue  string  to  each  note, 
which  was  struck  by  a  quilled  jack,  the  latter 
being  acted  on  in  the  usual  manner  by  a  key. 
It  was  smaller  than  the  harpsichord. 

SPINNING.    Whatever  be  the  substance 
operated  upon  by  the  spinner,  whether  cotton, 
wool,  flax,  or  silk,  it  is  necessary  in  the  first 
place  to  lay  the  fibres  or  filaments  parallel 
■with  each  other,  so  as  to  form  them  into  a 
soft  continuous  ribbon  or  cord,  sometimes 
called  a  sUver.   Excepting  in  the  case  of  flax, 
this  is  done  by  a  carding  or  combing  process, 
the  object  of  which  is  to  disentangle  and 
straighten  the  tangled  filaments.    If  such  a 
sliver  or  cord  be  firmly  griped  or  compressed 
at  two  points  rather  farther  apait  than  the 
average  length  of  its  component  filaments,  it 
may  be  extended  or  drawn  out  to  a  greater 
length  ;  the  filaments  sliding  upon  each  other. 
When  two  or  more  such  cords  liave  been  ex- 
tended in  this  way,  until  they  will  stretch  no 
longer  without  separating  or  being  pulled 
asunder,  they  may  be  laid  parallel  to  each 
other,  and  combined  by  being  slightly  twisted 
together.    The  compound  cord  thus  formed 
may  be  again  extended  by  stretching  or  draw- 
ing; and  the  repetition  of  the  processes  of 
doubling,  twisting,  and  stretching  will  enable 
the  spinner  to  extend  the  length  and  dimmish 
tlic  thickness  of  the  cord  until  it  becomes  u 
fine  compact  thread  or  yarn. 
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Tho  primitivo  modes  of  spinning  by  the 
spindle  and  distaff,  and  by  the  spinnmg-wheel 
which  arc  still  extensively  practised  m  tne 
East,  and  not  entirely  superseded  m  some 
remote  districts  of  Scotland,  only  enable  the 
spinner  to  produce  a  single  thread ;  but  with 
the   almost   automatic  spinning-machmeiy 
which  has  been  called  into  existence  by  the 
cotton  manufactm-e,  one  individual  may  pro  - 
duce nearly  two  thousand  threads  at  the  same 
time.    The  history  of  the  series  of  mventions 
by  which  this  result  has  been  graduaUy 
attained  is  briefly  noticed  m  the  articles  Abk- 
WEIGHT  and  Cotton  Spinning.  In  respect  to 
flax,  the  preliminary  processes  are  described 
under  Flax.    As  the  fibres  of  flax  have  not 
the  same  tendency  to  mutual  entanglement 
as  those  of  wool  and  cotton,  it  is  necessary  to 
moisten  them  with  water  to  make  them 
adliere  to  each  other  during  the  process  of 
spinning,  and  also  to  render  them  more 
pHable  and  easy  to  twist.  Until  recently,  cold 
water  was  used  for  moistenuag  the  flax  for 
machine-  spinning ;  but  the  substitution  of  hot 
water  for  that  purpose  has  been  found  a  great 
improvement.  -We  must  refer  to  the  same 
article  [Flax]  for  an  account  of  the  present 
efi"orts  to  improve  and  extend  this  important 
manufacture. 

The  manufacture  of  yams  or  threads  of 
silk  is  a  process  essentially  different  from  the 
spuming  of  cotton,  wool,  or  flax.    Instead  of 
combining  a  number  of  short  fibres  into  a 
long  thread,  the  silk-throwster  receives  the 
silk  in  the  form  of  very  long  and  exceedingly 
fine  filaments,  which  merely  need  cleansing 
and  twisting  together  until  the  requisite 
strength  is  attained.  The  twisting  process  is, 
in  this  case,  called  spinning.    There  is  how- 
ever besides  the  best  portion  of  the  silk, 
which  is  wound  off  from  the  cocoon,  a  quan- 
tity of  loose  or  floss  silk,  which  forms  a  soft 
tangled  mass  enveloping  it.    This,  with  the 
refuse  of  the  superior  part  of  the  silk,  under 
the  general  name  of  waste,  is  conveited  into 
yams  for  coarse  or  inferior  articles,  by  a  pro 
cess  very  similar  to  that  of  spinning  other 
fibrous  substances.    This  waste  silk  was  for- 
merly cut  by  a  machine,  to  reduce  its  filaments 
into  short  lengths,  and  then  treated  much  in 
the  same  way  as  cotton  wool ;  but  the  process 
of  manufacturing  it  into  yarns  has  been  re- 
cently much  improved  by  the  adoption  of 
contrivances  similar  to  those  used  in  flax- 
spinning,  by  which  tho  filaments  are  heclded 
or  drawn  out  into  a  sUver  without  being  cut. 
The  spinning  of  hempen  fibres  into  cordage 
is  described  under  Kope  Manufacture.  In 
many  of  tho  smaller  kinds  of  ornamental 
spun-work,  caoutchouc  or  India  rubber  is 
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now  largely  used.    [India  Rubber  ManO: 

FACTUnE.] 

SPIRIT,  in  Chemistry.  This  word,  espe- 
cially when  employed  by  itself,  is  now  ahnost 
exclusively  appUed  to  spuit  of  wme,  or  alcohol. 
Fomerly  however  the  word  spirit  was  given 
to  most  substances  capable  of  being  vaporised 
and  condensed  by  distillation,  and  to  some  not 
obtained  by  distillaUon.  It  wiU  be  requisite 
merely  to  name  a  few  of  those  compoimds  to 
show  how  extensively  it  was  used,  and  mis- 
applied to  substances  of  very  diflerent  ongin 
and  composition.  Thus  nitric  acid  was  called 
Spu-it  of  Nitre;  hydrochloric  acid,  Spint  ol 
Salt;  Sulphuric  acid,  Sphitof  Sulphur;  chlo- 
ride of  tin,  Sph-it  of  Libavius ;  solution  of  am- 
monia, Spirit  of  Sal-Ammoniac,  and  so  forth. 

SPIRIT-LEVEL,  is  a  tube  of  glass  nearly 
filled  with  spuit  of  wine  or  distilled  water, 
and  hermeticaUy  sealed  at  both  ends,  so  that 
when  held  with  its  axis  in  a  horizontal  posi- 
tion, the  air  which  occupies  the  part  not  filled 
mth  the  spirit  or  water  places  itself  con- 
tiguously to  the  upper  sm-face.  The  tube 
being  supposed  to  be  perfectly  cyhndncal,  the 
exact  horizontality  of  its  axis  is  ascertained 
by  the  extremities  of  the  air-bubble  being  at 
equal  distances  from  the  middle  point  in  the 
length  of  the  glass.  The  sphit-tube  is  placed 
withm  a  brass  case  having  a  long  opemng  on 
the  side  which  is  to  be  uppermost,  and  is 
attached  to  a  telescope;  the  telescope  and 
tube  are  then  fitted  to  a  frame,  or  cradle,  ot 
brass,  which  is  supported  on  three  legs. 

The  use  of  the  spu-it  level  in  accurate  sur- 
veying requires  great  cai-e  in  the  adjustment 
of  the  tube  and  the  attached  telescope. 

The  Levelling -Staff  m  lately  m  general  use 
for  findhag  the  relative  heights  of  ground  is  a 
rod  consisting  of  two  parts,  each  six  feet 
long,  which,  by  being  made  to  shde  on  one 
another,  will  indicate  differences  of  level  nearly 
as  great  as  twelve  feet.   The  face  of  the  rod 
is  divided  into  feet,  inches,  and  tenths,  or 
mto  feet  with  centesimal  subdivisions ;  and 
a  vane,  or  cross-piece  of  wood,  perforated 
through  the  middle,  is  moved  up  or  down 
upon  the  rod  by  an  assistant  till  a  chamfered 
edge  at  the  perforation  is  seen  by  the  ob- 
server at  the  spirit-level  to  coincide  with  the 
horizontal  wire  in  the  telescope.    The  rod 
proposed  by  Mr.  Gravat  is  divided  into  hun- 
dredths of  a  foot  by  stripes  which  are  alter- 
nately black  and  white,  and  are  numbered  at 
every  foot  in  the  usual  way  with  figures  larg? 
enough  to  be  seen  on  looking  through  tli, 
telescope ;  the  tenths  of  a  foot  ai'e  indicatei 
by  lines  longer  than  the  others.    A  similar 
staff  has  been  proposed  by  Mr,  Sopwith  and 
Mr.  W.  P.  Barlow. 
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SPIRIT  TRADE.  Tho  manufacture  of 
diflereut  lands  of  spirits  is  noticed  under 
EiiANDY,  Distillation,  Gin,  Rum,  &c. 

The  duty  on  foreign  spirits  is  15s.  per 
gallon ;  on  colonial  spirits  8s.  2d.  for  England, 
is.  for  Scotland,  and  3s.  for  Ireland.  On 
British  spirits  distilled  in  England  the  duty  is 
7s.  lOd.,  in  Scotland,  3s.  8d.,  and  in  Ireland, 
2s.  6d.  per  gallon — all  estimated  at  proof 
strength. 

The  quantities  of  Rum,  Brandy,  and  Geneva, 
imported  into  Great  Britain  in  1849  and 
1850  were : — 

1849.  1850. 
Rum ....  5,306,827  gaUs.   4,188,639  gaUs. 
Brandy.  .4,479,549    „       3,237,598  „ 
Geneva      471,236    „         337,042    „  _ 
The  home-made  spirits  charged  with  excise 

duty  in  the  same  two  years  amounted  to  the 

following  quantities  : — ■ 

1849.  1850. 
England    . .  9,102,472  gaUs.    9,378,790  gaUs. 
Scotland....  6,935,003    „       7,132,556  „ 
Ireland  ....6,973,333    „       7,408,086  „ 

The  English  spuit  is  made  from  mixtures 
of  malt  with  grain,  molasses,  and  sugar ;  in 
Scotland  more  than  haK  is  made  from  pure 
malt;  in  Ireland  nearly  all  is  made  from 
malt  and  grain  mixed. 

SPITALFIELDS.  No  part  of  London  is 
more  remarkably  connected  with  a  particular 
manufactm-e  than  Spitalfields  is  with  that  of 
silk.  For  many  generations  nearly  all  the 
silk-weavers  of  the  metropohs  have  resided 
in  or  near  this  district. 

When  the  Edict  of  Nantes  was  revoked  by 
Louis  XIV.,  in  1685,  many  thousand  silk- 
weavers  were  expelled  from  France,  and 
sought  refuge  in  England.  Stow  writes  : — 
"  Spittlefiields  and  parts  adjacent  became  a 
great  harbour  for  poor  Protestant  strangers, 
Walloons  and  French;  who,  as  in  former 
days,  so  of  late,  have  been  forced  to  become 
exiles  from  their  own  country  for  theu-reUgion, 
and  for  the  avoiding  cruel  persecution.  .  .  . 
Great  advantage  hath  accrued  to  the  whole 
nation  by  the  rich  manufacture  of  weaving 
silks,  and  stuffs,  and  camlets,  which  art  they 
brought  along  with  them."  The  refugees  in- 
troduced the  various  sUk  fabrics  known  by  the 
name  of  luslrings,  alamodcs,  brocades,  saiiiis, 
mantuas,  paduasoys,  ducapes,  and  tabbies;  and 
the  silk  manufacture  of  Spitalfields  speedily 
became  important. 

From  that  time  to  the  present,  the  Spital- 
fields weavers  have  been  unfavourably  dis- 
tinguished for  their  pei-petual  attempts  to 
secure  'protection'  for  their  trade  in  every 
possible  way,  reasonable  or  not;  and  tlie 
statute  book  contoiua  numerous  enactments 


bearing  more  or  less  closely  on  this  point. 
Theu'  wages  liave  at  most  periods  been  small, 
and  the  weavers  have  been  poor;  but  there 
is  no  proof  that  matters  were  otherwise  when 
protective  measures  were  resorted  to;  and 
there  is  not  wanting  evidence  that  renewed 
energy  is  shewn  by  the  Spitalfields  manu- 
factm-ers,  now  that  aU  hopes  of  a  protective 
system  ai'e  abandoned. 

All  the  silk  spun  or  thrown  in  this  country 
is  spun  in  large  establishments  called  silk- 
mills,  situated  in  different  parts  of  the  country, 
none  is  spun  in  Spitalfields:  it  is  only  the 
weaving  which  is  here  conducted.  The  tram 
for  the  weft  or  cross-threads  is  spun  in 
England;  but  a  good  deal  of  tlie  organzine 
for  the  warp  or  long  threads  is  imported  fi-om 
Italy.  The  manufactiu'er  gives  out  the  organ- 
zine and  tram  to  the  hand-loom  weaver,  who 
takes  it  to  his  humble  abode,  weaves  it  into 
one  of  the  many  kinds  of  silk  goods,  and 
takes  it  back  to  the  manufacturer,  who  pays 
him  a  certain  stipulated  price  for  his  labour. 
There  are  supposed  to  be  about  16,000  silk- 
looms  in  the  Spitalfields  and  Bethnal  Green 
district ;  and  it  is  further  estimated  that  not 
less  than  60,000  persons  are  whoUy  dependent 
for  their  daily  food  on  the  employment  of 
these  looms. 

A  School  of  Design  has  been  estabhshed 
at  Spitalfields,  which,  if  fostered  by  the  manu- 
factm'ers,  may  re^ider  much  service  by  im- 
provuig  the  taste  of  the  designers  employed 
in  prepaiing  patterns  for  the  weavers. 

SPONGE.  The  organic  origin  of  sponge 
is  a  matter  which  hes  beyond  the  scope  of  the 
present  work  to  treat ;  nor  do  the  simple  uses 
of  sponge  require  much  comment.  The  use 
of  sponge  by  surgeons,  in  its  natural  state,  to 
absorb  fluids,  needs  no  notice,  but  it  is  also 
employed  by  them  under  the  name  of  Sponge 
Tent,  when  prepared  in  a  particular  manner. 
This  consists  in  dippmg  the  sponge  in  melted 
wax,  and  compressing  it  between  iron  plates 
till  it  hardens  on  cooling;  it  is  then  cut  into 
cylindrical  or  other  forms.  The  pieces  are 
mtroduced  into  sinuses  and  other  narrow 
canals,  with  the  intention  of  dilating  them  by 
the  expansion  of  the  sponge,  when  the  wax 
melts  by  the  heat  of  the  part.  Sponge 
Tents  are  however  little  used  by  modern  sur- 
geons. 

When  sponge  has  been  cut  into  pieces, 
beaten  in  order  to  free  it  from  Httle  stones 
and  shells,  and  burnt  in  a  closed  iron  vessel 
till  it  is  black  and  friable,  it  is  then  called 
Burnt  Spiinge,  and  contains  a  quantity  of 
Iodine.  It  has  been  almost  completely  super- 
seded in  the  treatment  of  Bronchocele  and 
Scrophula  by  Iodine  and  its  preparations. 
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SPRING,  la  Mechanics,  is  an  elastic  plato 
or  rod,  wbicli  is  employed  as  a  moving-power, 
or  a  regulator  of  tlae  motions  of  whoel-work ; 
also  to  ascertain  the  weights  of  bodies,  or  to 
diminish  tlie  effects  of  concussion.  The  use 
of  a  spring  as  a  moving-power  may  he  best 
exemplified  in  its  application  to  watch-work. 
The  main-spring  of  a  watch  is  a  thin  and 
narrow  plate  of  well-tempered  steel,  which  is 
coiled  in  a  spu-al  form :  one  of  its  extremities 
is  attached  to  a  pivot  or  axle,  and  the  other  to 
the  interior  circumference  of  the  cylindrical 
box  in  which  it  is  contained.  In  being  wound, 
the  spiing  closes  round  the  axle,  and  after- 
wards, in  the  effort  by  its  elasticity  to  recover 
its  former  position,  it  tui-ns  the  cylinder  in  a 
contrary  direction:  thus  the  chain  which  is 
attached  to  the  exterior  circumference  of  the 
cyUnder  and  to  the  fusee  causes  the  latter  to 
revolve. 

A  slender  and  highly-elastic  spring  of  a  like 
form  is  employed  to  produce  a  vibratory 
motion  in  the  balance  ring  of  a  watch.  One 
extremity  of  the  spring  is  attached  to  the  axle 
of  the  balance,  and  the  other  to  some  part  of 
its  circumference.  The  elastic  power  of  the 
spring  varies  with  the  tension,  and  is  directly 
proportional  to  the  angle  through  which  the 
spring  is  womid  about  the  axle ;  and  thus  the 
vibrations  of  a  spring,  like  those  of  a  pen- 
dulum in  a  cycloidal  arc,  are  isochronous. 
The  length  of  the  spring  and  the  diameter  of 
the  balance  are  increased  by  heat  and  di- 
minished by  cold ;  consequently,  mthout  some 
compensating  power,  the  times  of  vibration 
will  vary  according  to  the  changes  of  tem- 
perature. 

SPRING -BALANCE,  is  a  machine  in 
which  the  elasticity  of  a  spiing  of  tempered 
steel  is  employed  as  a  means  of  measuring 
Aveight  or  force.  One  of  the  simplest  kinds 
of  spring-balance  is  the  Spring  Steelyard,  or 
Pocket  Steelyard.  This  instrument  consists 
of  a  helical  spring  placed  in  the  interior  of  a 
tube  of  brass  or  iron,  closed  at  both  ends; 
one  end  of  the  spring  abutting  against  the 
plate  which  closes  the  lower  end  of  the  tube. 
A  rod,  having  a  hook  or  loop  at  its  lower  ex- 
tremity, passes  through  a  hole  in  the  bottom 
of  the  tube,  and  up  the  inside  of  the  spring. 
At  the  upper  end  of  this  rod  is  a  small  plate, 
which  slides  up  and  down  like  a  piston  in  the 
tube,  and  rests  upon  the  upper  or  free  end  of 
the  spring;  thereby  causing  it  to  collapse 
when  a  heavy  body  is  attached  to  the  hook  at 
the  bottom  of  the  sliding  rod.  The  extent  of 
the  motion  of  the  spring,  and  consequently 
the  weight  of  the  body  suspended  from  it, 
are  indicated  by  the  degree  to  which  the  rod 
is  drawn  out  of  the  tube;  for  which  purpose 


a  graduated  scale  is  engraved  upon  tha 
rod. 

Many  improved  varieties  of  spring-balance 
are  now  manufactured;  and  similar  instru- 
ments are  applied  to  many  useful  purposes 
besides  weighing.  Marriott's  Patent  Weiyhing 
Machine  has  a  spring  which  is  a  perfect 
ellipsis,  with  its  longer  axis  laid  horizontally. 
The  stem  to  which  the  ring  for  holding  the 
apparatus  is  attached  is  fastened  by  a  nut  and 
screw  to  the  middle  of  the  upper  side  of  the 
spring ;  and  the  rack,  with  the  hook  which 
holds  the  article  to  be  weighed,  to  the  corres- 
ponding point  on  the  lower  side  of  the  spring. 
The  spring,  rack,  and  pinion  are  inclosed  in 
a  circular  box  at  the  back  of  the  dial-plate, 
the  periphery  of  which  serves  as  a  stop  to 
prevent  the  spring  from  being  overstrained. 
A  similar  appai-atus,  contrived  by  M.  Regnier, 
has  been  used  as  a  dynamometer,  as  well  as 
a  weighing-machine. 

SPRING,  CARRIAGE.  Various  methods 
are  adopted  for  lessening  the  concussion 
occasioned  by  the  rolling  of  a  wheeled  carriage 
over  a  rough  road.  One  of  the  simplest 
means  is  that  often  adopted  in  hght  carts,  of 
suspending  the  seat  from  the  sides  of  the 
body  by  leather  straps  or  lashings.  Next  to 
this  is  the  use  of  straps  to  suspend  the  body 
itself,  an  expedient  which  seems  to  have  been 
occasionally  resorted  to  from  a  very  early 
period.  To  remedy  the  defects  of  the  primi- 
tive slung  carriage,  it  was  deshable  to  render 
the  pillai'S  from  which  the  straps  were  sus- 
pended somewhat  elastic.  This  could  not  be 
readily  effected  with  wood,  because  the  piUars 
were  necessarily  short,  and  therefore  stiff. 
Hence  arose  the  use  of  elastic  steel  supports, 
which  have  gradually  assumed  the  form  now 
well  known  as  C -Springs.  These  were  for- 
merly used  for  almost  all  kinds  of  carriage- 
springs;  but  the  great  improvement  of  our 
roads  has  made  way  for  the  introduction,  in  all 
stage  coaches,  and  in  many  private  carriages, 
of  the  more  compact  straight  and  elUptic 
springs. 

Carriage-springs  are  usually  formed  of  se- 
vera!  thin  plates  of  steel,  of  various  lengths, 
so  laid  and  fastened  together  that  the  spring 
shall  be  thick  in  the  centre,  or  at  the  end  by 
which  it  is  fixed,  and  thin,  or  consisting  of 
only  a  single  plate,  at  the  end  or  ends  where 
the  greatest  play  is  requu*ed.  The  steel  used 
is  of  coarse  quality,  and  has  httle  carbon  in 
its  composition. 

Coach-makers  apply  distinct  names  to  a 
great  many  varieties  of  springs.  The  straight 
spring,  if  single,  or  acting  only  on  one  side  of 
the  point  at  which  it  is  fixed,  is  technically 
named  the  Single-Elbow  8p-iny.   The  Bouhle- 
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Ulbow-Spring  is  a  straight  spring,  acting  on 
both  sides  of  the  fixed  j)oiut.  Elliptic  Springs, 
which  are  usually  but  little  curved,  are  used 
single  in  some  carriages,  between  the  axle 
and  the  framework.  Elhptic  springs  are  often 
used  in  pairs  under  the  name  of  Nut-Cracker 
Springs,  the  two  springs  being  hinged  together 
at  each  end,  so  as  to  form  a  long  pointed 
ellipsis.  C-Springs,  which  are  chiefly  used  in 
private  carriages,  usually  consist  of  two-thirds 
of  a  circle,  lengthened  out  into  a  tangent; 
the  tangent  being  laid  horizontally,  and  bolted 
down  to  the  framework  of  the  carriage.  Tele- 
graph Springs  are  combinations  of  sti*aight 
springs  in  sets  of  four.  Tilbury-Springs  are 
another  combination  of  straight  springs  used 
for  the  two-wheeled  carriage  called  a  tilbury. 
Dennet-Springs  are  a  combination  of  three 
sti-aight  springs,  two  of  them  placed  across 
the  axle,  and  attached  at  their  fore  ends  to 
the  shafts  or  the  framing  of  the  body,  and 
the  third  placed  transversely,  suspended  by 
shackles  from  their  hinder  extremities,  and 
fastened  to  the  body  at  its  centre.  To  meet 
the  deficiencies  of  the  springs  in  common 
use,  Mr.  Adams  contrived  one  on  the  prin- 
ciple of  the  bow,  which  will  yield  in  any 
direction,  and  may  be  made  capable  of  adjust- 
ment, by  means  of  screws,  to  a  light  or  heavy 
load. 

SPRUCE  BEER.  This  fermented  liquor 
is  made  from  the  leaves  and  small  branches 
of  the  spruce  -fir,  with  sugar  or  treacle.  There 
are  two  kinds  of  spruce  beer — the  brown  and 
the  white— of  which  the  latter  is  considered 
the  best.  In  the  manufacture,  essence  of 
spruce  is  fermented  much  in  the  same  way 
as  grape-juice  in  wine-making.  In  places 
where  spruce-firs  abound,  a  simple  decoction 
of  the  leaves  and  small  branches  is  used 
instead  of  the  essence  of  spruce.  This  agree- 
able and  wholesome  beverage  is  useful  as  an 
anti-scorbutic. 

STAFFORDSHIRE.  This  county  is  rich 
in  coal.  [Coal.]  Gypsum  is  quarried  in 
Needwood  Forest  and  in  the  adjacent  part  of 
the  valley  of  the  Dove ;  the  pure  white  gypsum, 
or  that  slightly  streaked  with  red,  yields 
plaster  of  Paris,  which  is  much  used  in  the 
potteries  for  moulds.  Near  Dudley  is  a  mass 
of  basalt,  locally  termed  Rowley  Rag ;  it  is 
quarried  for  mending  the  roads  and  paving 
the  streets  of  Bu-mingham.  The  coal-works 
of  the  county  are  very  ntunerous  and  impor- 
tant ;  in  the  south  they  supply  the  iron  and 
other  hardware  manufactures  of  Bmuingham, 
Dudley,  Wolverhampton,  Wednesbury,  Bilston, 
Walsall,  &c. ;  and  in  the  north  they  supply 
the  fuel  to  the  Pottery  district.  Perhaps  the 
neiglibourhood  of  Bii-mingham  is  the  cheapest 


district  for  coals  in  England,  and  the  con- 
sumption is  prodigious.  Ironstone  is  abundant 
in  the  Dudley  coal-field. 

The  canals  of  this  county  are  numerous. 
The  most  important  is  the  Trent  and  Mersey 
Canal,  or,  as  it  is  sometimes  called,  the  Grand 
Trunk  Canal,  which  crosses  the  county.  The 
Birmingham  Canal  and  the  Bii-mingham  and 
Liverpool  Junction  Canal  may  be  regarded  as 
forming  another  important  hne,  entering  the 
county  near  Birmingham,  and  passing  through 
the  iron  and  coal  district,  by  Dudley  and 
Wolverhampton,  and  then  running  into 
Shropshu-e.  There  are  several  smaller  lines 
which  belong  to  the  coal  and  kon  districts  of 
South  Staffordshhe.  The  county  is  also  well 
supphed  mth  railways. 

The  manufactming  towns  of  StaOFordshire 
are  numerous  and  important.    The  potteiy 
towns  are  noticed  under  Potteeies.  The 
iron    and    coal   works   of   Bilston  and 
Beomwich  are  noticed  under  those  headings. 
Cheadle  has  manufactures  of  copper  in  its 
vicinity.  Leek  is  one  of  the  silk  manufactming 
towns.     Lichfield  is  rather  an  agricultural 
centre  than  a  seat  of  manufactures ;  and  the 
same  may  be  said  of  Tamworth.  Newcastle- 
under-Lyne  has  a  considerable  manufacture 
of  hats.    Stafford  is  one  of  the  depots  of  the 
shoe  manufactm-e.    Tipton  is  situated  in  the 
centre  of  the  South  Staffordshire  iron  and 
coal  district,  and  its  present  size  and  import- 
ance are  quite  modern,  and  have  arisen  from 
the  rapid  extension  of  the  iron  manufactures. 
In  Walsall  the  inhabitants  ai-e  employed 
:  argely  in  manufactures  of  iron  and  brass ; 
and  there  are  coal-mines  and  fi-eestone  and 
imestone  quarries  in  the  neighbourhood. 
Wednesbury  is  also  in  the  heai't  of  the  South 
Staffordshu-e  coal  and  iron  district,  and  it 
has  considerable  manufactm-es  of  fire-arms, 
machinery,  edge-tools,  files,  screws,  &c.  Wol- 
verhampton produces  lai-gely  manufactures  of 
fire-h-ons,  tinned  and  japanned  u-on-wai-e, 
locks,  guns,  files,  screws,  and  a  variety  of 
other  articles. 
STAINED  GLASS.  [Glass  Paintixg.] 
STAIRCASE.    It  was  not  till  about  the 
time  of  Elizabeth  that  staircases  began  to  be 
planned  commodiously  in  this  country,  and 
made  a  decorative  feature  "in  the  interior  of  a 
mansion.    At  a  later  period,  staircases  in 
mansions  of  a  superior  class  were  made  dis- 
proportionably  spacious,  being  upon  a  scale 
as  to  size  mth  which  the  apai-tments  them- 
selves were  not  at  all  in  keeping.    One  of  the 
most  simple  and  effective,  yet  least  common 
an-angements  of  a  staircase,  is  that  which  may 
be  described  by  the  term  Avenue  Staircase, 
the  Stairs  being  continued  in  a  sU-aight  line. 
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though  broke-n  by  spaces  into  a  ^""^^f "  °[ 
fli-hts,  within  v-hat  would  else  bo  a  level 
con-id;- or  gallery;  and  occuppng  Us  enUrc 
Av^dtb.  Simple  as  sucli  plan  is  m  itself  it  is 
by  no  means  adapted  to  general  apphcation, 
because,  although  it  requires  only  moderate 
width,  it  requires  considerable  length,  short 
flights,  and  ample  spaces  between  them,  and 
stairs  with  low  risers  and  broad  treads.  In 
public  edifices  or  large  mansions,  whatever  be 
the  plan  of  the  principal  staircase,  it  is  gene- 
rally branched,  that  is,  there  is  first  a  wide 
central  flight,  and  then  two  other  uaiTOwer 
flights  branching  off  from  it  on  each  side, 
either  at  right  angles  to  it,  or  as  return  flights 
parallel  to  it;  and  it  is  hardly  necessary  to 
observe  that  in  all  such  staircases  the  foot- 
spaces  are  large  and  there  are  no  winders. 
The  staircase  at  Goldsmiths'  Hall,  which  is 
parted  off  from  the  vestibule  by  a  glazed 
screen,  is  an  example  of  more  than  ordmary 
splendour,  being  Hghted  by  a  dome.  The 
new  staircase  at  the  British  Museum  is  also 
of  this  kind. 

The  grand  staircase  of  the  Eeform  Club 
House,  London,  is  an  example,  somewhat 
unusual  in  this  counti-y,  though  common 
enough  in  Italy,  of  what  may  be  called  an 
Enclosed  Staircase.  The  flights  are  shut  up 
between  walls,  and  consequently  there  is  no 
open  well,  nor  can  the  whole  be  seen  at  one 
view. 


The  architectural  effect  of  a  staii-case  will 
greatly  depend  upon  the  mode  of  hghting  it. 
Where  it  is  carried  up  only  one  floor,  the  best 
mode  is  to  light  it  entirely  from  above,  either 
through  a  dome  or  lantern  in  the  ceiling,  or  by 
making  the  upper  part  of  the  walls,  just 
beneath  the  ceihng,  a  continued  lantern. 

STAMPING  PPvESS.     Many  articles  of 
metal  manufacture  receive  their  form  by 
stamping.    One  half  of  the  impress  is  on  the 
lower  siu-face  of  the  hammer  or  faUing  weight; 
the  other  half  is  on  the  upper  surface  of  the 
anvil  or  bed;  and  a  piece  of  metal  being 
placed  between  the  two,  it  receives  an  impress 
on  both  sides.    In  making  spoons,  ladles,  and 
forks,  the  impress  is  given  to  the  handles  and 
to  the  bowls  or  prongs  by  distinct  operations 
of  different  dies  ;  and  the  pattern  being  thus 
pai-tially  produced,  the  articles  are  finished  by 
filing  and  hammering.    There  is,  however,  a 
patented  method  of  stamping  spoons  with  one 
pair  of  dies,  which  produce  the  handle  and 
the  bowl  at  one  time. 

Vai-ious  illustrations  of  the  stamping  of 
metals  will  be  met  with  under  Button  Manu- 
facture, Chasing  of  Metals,  and  Mint. 

STANDARD  MEASURES  AND 
WEIGHTS.   Measures  arc  wanted  for  two 
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distinct  objects,  the  commercial  and  the  scien- 
tific.   The  wants  of  natural  phillisophy  have 
grown  up  within  the  last  two  centuries  ;  wliile 
so  early  as  Magna  Charta  it  was  one  of  the 
concessions  to  the  grievances  of  the  subject, 
that  there  should  be  one  weight  and  one 
measure  throughout  the  land.    But  though  a 
few  acts  of  ParUament  were  sufficient,  in  pro- 
cess of  time,  substantially  to  establish  the  po- 
litical rights  which  that  charter  was  intended 
to  grant,  hundreds  of  them,  down  to  the  pre- 
sent time,  have  been  ineflectual  in  producing 
the  use  of  one  weight  and  one  measure.  This 
unity  was  for  commercial  not  scientific  pur- 
poses ;  and  the  resemblance  of  natural  objects 
was  supposed  to  be  a  sufficient  reliance  for 
obtaining  it.    Some  of  the  old  statutes  ex- 
pressly make  the  inch  to  be  the  length  of 
three  barleycorns,  placed  end  to  end,  round 
and  dry,  from  the  middle  of  the  ear.  Stand- 
ards were  made  no  doubt  from  this  definition ; 
or  at  least  it  was  supposed  that  if  the  existing 
standard  should  be  lost,  the  barleycorns  would 
enable  its  restoration  to  be  effected.  The 
average  length  of  three  barleycorns,  whether 
we  caU  that  length  an  inch  or  by  any  other 
name,  among  many  thousands,  would  doubt- 
less always  be  the  same  under  similar  condi- 
tions of  growth. 

A  commercial  standard  might  be  easily 
recovered  from  many  different  modes  of  pro- 
ceeding :  for  example,  the  average  height  of 
the  barometer  at  a  given  place  throughout 
any  period  of  five  years  is  so  nearly  the  same 
from  one  five  years  to  another,  that  a  com- 
mercial standard  might  be  sufiiciently  well 
obtained  from  it.  It  would  be  of  little  conse- 
quence if  the  yard  were  Avrongly  recovered  by 
one-hundredth  or  even  one-tenth  of  an  inch, 
in  any  matter  of  buying  and  selling. 

It  is  the  scientific  standai-d  at  which  the 
government  has  been  aiming  dui-ing  the  last 
centiu-y.    The  object  here  is,  first,  to  measure 
the  old  standards  to  the  utmost  accui-acy  of 
which  om-  senses,  assisted  by  microscopes, 
are  capable  ;  secondly,  to  discover  the  means 
of  reconstructing  a  lost  standard.    In  the 
more  delicate  operations  of  natm-al  philosophy 
and  astronomy,  our  knowledge  cannot  go 
down  to  posterity  unless  they  know  within 
the  thousandth  of  an  inch  what  it  is  that  we 
call  a  yard.    The  public  at  large  has  never 
understood  the  reason  why  so  much  trouble 
has  been  taken ;  and  perhaps  the  members 
of  different  administrations,  whUe  trusting 
such  investigations  to  men  of  science,  and 
relying  on  them  for  the  whole  conduct  of  the 
matter,  may  have  wondered  at  the  great  difli- 
culty  which  there  seemed  to  be  in  the  way  of 
furnishing  the  shopkeepers  of  all  generations 

r  T 


No.  38. 


1587       STANDARD  WEIGHTS. 


STANNARY. 


1588 


with  yard  measures  and  pound  weights  of  the 
same  values. 

The  following  is  the  existing  legal  definition 
of  standai'ds  according  to  the  act  of  1825 : — 

1.  The  straight  line  or  distance  between 
the  centres  of  the  two  points  in  the  gold  studs 
in  the  straight  brass  rod  now  in  the  custody 
of  the  clerk  in  the  House  of  Commons,  whereon 
the  words  and  figures  'Standard  yard,  1700' 
are  engraved,  shall  be  the  original  and  genuine 
standard  of  that  measure  of  length  or  lineal 
extension  called  a  yard  .  .  .  the  brass 
being  at  the  temperature  of  sixty-two  degrees 
of  Fahrenheit's  thermometer.  The  act  goes 
on  in  many  words  to  say  that  the  pendulum 
vibrating  seconds  of  mean  time  in  the  latitude 
of  London  in  a  vacuum  at  the  level  of  the  sea 
is  39.1393  inches  of  the  said  standard. 

2.  The  standard  brass  weight  of  one  pound 
troy  weight,  made  in  the  year  1758,  now  in 
the  custody  of  the  clerk  of  the  House  of 
Commons,  shall  be  the  original  and  genuine 

standard  measure  of  weight  

The  act  goes  on  to  say  that  the  cubic 
inch  of  distUled  water,  weighed  in  air  by 
brass  weights,  at  62°  of  Fahrenheit,  the 
barometer  being  at  30  inches,  is  equal  to 
252-458  grains. 

The  last  event  in  the  history  of  this  subject 
was  the  report  (in  1841)  of  a  commission  of 
men  of  science  appointed  in  1838.  After 
reciting  that  the  standard  yard  was  rendered 
absolutely  useless  by  the  fire  at  the  House  of 
Commons,  and  that  the  standard  troy  pound 
was  altogether  missing,  the  commissioners 
begin  by  recommending  the  total  disuse  of 
all  attempts  to  procm-e  a  natural  standard,  and 
the  return  to  the  old  plan  of  standards  manu- 
factured in  metal;  that  foiu-  copies  of  the 
best  existing  representations  of  the  old  stand- 
ards should  be  made,  and  carefully  compared  ; 
that  one  of  these  copies  should  be  hermeti- 
cally sealed,  and  imbedded  in  the  masonry  of 
some  pubhc  building,  marked  by  an  inscrip- 
tion, and  only  to  be  opened  by  Act  of  ParUa- 
ment ;  that  the  standai'd  of  capacity  be  defined 
by  that  of  weight,  not  by  that  of  length  ;  that 
various  precautions,  minutely  named,  be  taken 
for  the  preservation  and  safe  custody  of  the 
others;  that  the  avourdupois  pound,  and  not 
the  troy,  be  the  standard ;  that  the  govern- 
ment purchase  all  the  known  copies  of  the  old 
standards  which  have  been  noted  in  scientific 
operations ;  that  no  circumstance  would  con- 
tribTite  so  much  to  the  introduction  of  a 
decimal  scale  in  weights  aiad  measui'es  as  the 
establishment  of  a  decimal  courage,  which  is 
strongly  recommended  ;  that  the  old  Gunter's 
Chain  be  presen'ed  in  the  measurement  of 
land ;  that  a  measure  of  1,000  or  2,000  yai-ds 


receive  a  name,  and  be  used  co-ordinately 
with  the  mile,  with  a  view  to  the  gradual  dis- 
use of  the  latter ;  &c.  Steps  have  been  taken 
to  recover  a  standard  yard,  by  comparison  of 
the  existing  scales  which  had  been  compared 
with  the  last  standard. 

Although  not  dh'ectly  of  great  importance 
to  manufactuiing  and  trading  afiairs,  the 
determination  of  these  standards  is  indirectly 
advantageous ;  and  the  subject  is  at  any  rate 
wortliy  of  more  general  public  attention  than 
it  usually  receives. 

STANNARY.  This  tei-m  sometimes  de- 
notes  a  tin-mine,  sometimes  the  tin-mines  of 
a  district,  sometimes  the  royal  rights  in  respect 
of  tin-mines  within  such  district.  But  it  is 
more  commonly  used  as  including  the  tin- 
mines  within  a  pailiculai-  district,  the  tinners 
employed  in  worlung  them,  and  the  customs 
and  privileges  attached  to  the  mines,  and  to 
those  employed  in  digging  and  pm-ifying  the  ore. 

The  great  stannai-ies  of  England  are  those 
of  Devon  and  Cornwall,  of  which  the  stannary 
of  Cornwall  is  the  more  important.  The 
stannaries  of  Cornwall  and  Devon  were  granted 
by  Edward  III.  to  the  Black  Prince,  upon  the 
creation  of  the  duchy  of  Cornwall,  and  are 
perpetually  incoi-porated  with  that  duchy.  In 
general  both  stannaries  are  under  one  duchj-- 
officer,  called  the  lord-wai-den  of  the  stan- 
naries, with  a  separate  vice-warden  for  each 
county.  The  stannary  of  Cornwall  is  subdi- 
vided into  the  stannary  of  Blackmore,  in  the 
eastern  parts  of  the  county,  and  the  stannaries 
of  Tywarnhaile,  Penwith,  and  Helston,  in  the 
west. 

AH  tin  in  Cornwall  and  Devon,  whoever 
might  be  the  owner  of  the  land,  appeal's  to 
have  formerly  belonged  to  the  king,  by  a  usage 
peculiar-  to  these  counties.  King  John,  in 
1201,  granted  a  charter  to  his  tinners  in 
Cornwall  and  Devonshire,  authorising  them 
to  dig  tin  and  tiu-ves  to  melt  the  tin  anjTvhere 
in  the  moors  and  in  the  fees  of  bishops, 
abbots,  and  earls,  as  they  had  been  used  and 
accustomed.  This  charter  was  confii-med  by 
Edwiu-d  I.,  Richard  II.,  and  Henry  IV.  In 
Cornwall  the  right  of  digging  in  other-  men's 
land  is  now  regulated  by  a  peculiar  usage, 
called  the  custom  of  houndhig.  This  custom 
attaches  only  to  such  land  as  now  is  or 
anciently  was  u-aslrd,  that  is,  land  open  or 
uninclosed. 

As  pai-t  of  the  stannai-y  rights,  tlic  Dulce  of 
Cornwall,  as  guai-antee  of  the  crown,  has  or 
had  the  pre-emption  of  tin  throughout  the 
county,  a  privilege  supposed  to  have  been 
reserved  to  the  crown  out  of  an  original  right 
of  property  in  tin  mines,  but  m  modern  times 
it  is  never  exercised. 
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The  duties  payable  to  tJie  Duke  of  Coruwall 
on  the  stamping  or  coinage  of  tm  ^vere  abo- 
lished by  an  Act  passed  m  1838;  and  the 
stannary  coui-ts  were  remodeUed  by  other  Acts 
in  183C  and  1839.  By  that  of  1839  a  stannary 
courts'  duty  of  one  fai-thing  in  die  pound  ster- 
ling was  imposed  on  tin  and  tin  ore. 

STAPLE.    A  staple,  or  market,  was  the 
term  appUed  in  the  middle  ages  to  indicate 
those  marts  both  in  this  country  and  at  Bruges, 
Antwerp,  Calds,  &c.,  on  the  Continent,  where 
the  principal  products  of  a  counti-y  were  sold. 
The  staples  were  confirmed  or  appomted  m 
England  by  the  king.    All  merchandise  sold 
for  the  pui-pose  of  exportation  was  compelled 
either  to  be  sold  at  the  staple,  or  afterwards 
brought  there  before  exportation.    This  was 
done  with  the  double  view  of  accommodating 
the  foreign  merchants,  and  also  enabUng  the 
duties  on  exportation  to  be  more  conveniently 
and  certainly  coUected.    Afterwards  the  word 
staple  was  apphed  to  the  merchandise  itself 
which  was  sold  at  the  staple.    The  staple 
merchandise  of  England  at  these  early  times, 
when  httle  manufacture  was  earned  on  here, 
is  said  by  Lord  Coke  to  have  been  wool,  wool- 
fells  or  sheepskins,  leather,  lead,  and  tm. 
Incident  to  the  staple  was  a  com't  called  '  the 
com-t  of  the  mayor  of  the  staple.'    This  court 
was  held  for  the  convenience  of  the  merchants, 
both  native  and  foreign,  attending  the  staple. 
Many  early  enactments  exist  regulating  the 
proceedings  at  the  staple  and  the  court  held 
there  ;  most  of  these  were  passed  durmg  the 
reigns  of  Edward  I.  and  Edward  III.  A 
vaiiety  of  other  statutes  were  passed  in  the 
same  and  succeeding  reigns,  in  some  respects 
confirming,  in  others  altering,  the  provisions 
of  the  leading  statute.    As  commerce  became 
more  extended,  the  staples  appear  to  have 
fallen  into  disuse. 

STAPvCH  (called  also  Farina  and  Faculimi) 
is  a  proximate  principle  of  plants,  chiefly 
found  in  the  seeds  of  corn  and  pulse,  in  many 
kinds  of  tubers,  and  sometimes  in  wood,  bark, 
and  leaves.    In  all  these  instances  it  is  asso- 
ciated with  other  principles,  which  are  either 
employed  with  it,  or  separated  by  diflferent 
processes,  according  to  the  use  intended  to  be 
made  of  it.    In  wheat  it  is  associated  witli 
variable  proportions  of  gluten,  sugar,  and 
gum  ;  in  potatoes  chielly  with  gum  and  sugar. 
It  is  mostly  lodged  in  the  cells  of  the  cellular 
tissue,  and  consists  of  granules,  always  white, 
generally  of  a  roundish  and  seldom  of  an 
angular"  figure.    The  granules  dilfer  in  size, 
often  in  the  same  seed,  being  generally  smallest 
near  the  circumference.    Tliey  differ  also  in 
different  plants.    The  granules  are  lodged 
mostly  in  the  cells  or  compartments  of  the 


cellular  tissue ;  and  each  granule  consists  of 
a  membrane,  contauiing  a  transparent  colour- 
less material  resembh^g  gum. 

The  insolubility  of  the  membrane  in  cold 
water  aifords  a  means  of  sepai-atiug  the  stai'ch 
from  the  gluten  in  wheat  llour,  and  from  the 
fibrous  matter  m  potatoes  and  other  tubers. 
Wheat-flour  is  formed  into  a  paste  with  water, 
and  then  kneaded  under  a  stream  of  water  so 
long  as  the  water  runs  off  of  a  milky  appeai-- 
ance ;  what  remains  behind  is  chiefly  gluten, 
while  the  wa^er  has  caa-ried  off  the  stai-.ch  sus- 
pended in  it;  and  gum,  sugar,  and  some 
phosphatic  salts,  either  dissolved  or  suspended 
m  it    The  water  chai-ged  with  these  matters 
is  permitted  to  stand  for  a  few  days  m  summer, 
but  for  a  week  or  two  in  winter,  to  allow  the 
acetous  fermentation  to  occui',  by  which  the 
sugar  and  other  prmciples  are  got  rid  qf.  The 
acid  liquor  termed  sours  is  drawn  off,  and  the 
starch  thrown  upon  sieves,  and  washed ;  the 
bran  and  otsher  hnpmities  are  retained  on  the 
sieves,  while  the  starch  is  carried  forwaixl  into 
large  vessels  called  frames,     hi  these  the 
stai-ch  .subsides,  and  the  water,  which  has 
become  perceptibly  sour,  drawn  ofl',  and  the 
slimes  removed.    The  starch  is  then  washed, 
passed  through  a  sieve,  and  finally  allowed  to 
subside.    Thus  purified  it  is  put  into  boxes 
lined  with  canvas  and  perforated  with  holes, 
by  which  the  superfluous  water  escapes.  After- 
wards it  is  cut  into  squares,  put  on  bricks,  and 
exposed  to  the  heat  of  an  oven,  where  it  splits 
into  irregular  prisms.    When  free  from  any, 
artificial  admixture,  it  is  perfectly  white,  and 
termed  white  Starch  or  French  Starch :  hut 
in  general,  azm-e  (smalt)  or  indigo  is  added, 
when  it  is  employed  for  stiffening  Uneii,to 
which  it  imparts  a  more  agreeable  hue  than 
the  dull  white  of  that  material. 

Starch,  when  pure,  is  nearly  devoid  of  odour 
and  taste.    The  best  bread  is  formed  by  flour 
which  contains    the  greatest  proportion  of 
gluten.    The  relative  proportions  of  starch 
,and  gluten  differ  not  only  in  the  different 
cereal  .grains,  but  in  tiie  same  species  or 
variety,  according  to  the  season  when  they  are 
sown,  or  the  manure  which  has  been  appUed 
to  the  land.    Stai'ch  exists  in  larger  propor- 
tion in  Carolina  rice  than  in  any  other  grain. 
Potatoes  yield  the  purest  starch,  variable  in 
quantity  mth  the  kind  of  potato  used,  the 
mode  of  cultivation,  the  time  of  setting,  and, 
above  all,  tlie  time  of  year  when  the  process 
is  applied. 

Starch  is  most  extensively  used  in  the  arts, 
but  it  is  little  employed  in  medicine,  except 
for  its  demulcent  properties,  and  as  a  vehicle 
for  opiate  injections.  Some  of  the  calico 
printers  use  .a  kind  of  .stiffening  material, or 
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starch,  Avhich  they  call  British  giivi,  and  which 
•was  brought  into  use  on  account  of  the  high 
price  of  gum  Senegal;  it  is  prepared  from 
wheat  flour,  and  is  midway  in  quality  between 
common  starch  and  common  Hour-paste. 
STATUARY.    [Sculpiuee  ;   Stone  Ma- 

SONHY.] 

STEAM.  Water  converted  into  steam  oc 
cupies  moi-ethan  1700  times  its  former  space. 
Steam  will  be  produced  at  a  proportionally 
lower  temperature  if  we  diminish  the  pressure 
of  the  atmosphere  on  the  water,  which  may 
be  done  either  by  ascending  a  mountain  or  by 
drawing  away  a  portion  of  the  air  by  means  of 
an  air-pump.  When  we  continue  to  apply 
heat  to  ordinary  steam,  under  a  constant  bulk, 
its  elasticity  rapidly  increases,  and  it  is  then 
termed  high-pressure ;  steam  of  the  ordinaiy 
temperature  being  termed  low-jyressitre. 

The  following  table  gives  the  temperature 
of  boiling  water  and  the  corresponding  pres- 
sures of  the  air,  measured  in  inches  of  baro- 
metrical pressure. 


Heat  of  boiling 

Corresponding 

water. 

pressure  of  air. 

215° 

31.8 

212 

30. 

209 

28.2 

200 

22.8 

180 

15.2 

160 

9.45 

120 

3.27 

100 

1.97 

10 

1.03 

Calling  30  inches  of  pressui-e  one  atmosphere, 
we  have  the  following  pressures  for  high  tem- 
peratures : 

Atmospheres.  Barometer.  Temperatures. 

1  .  29.8  .  212° 

2  .  59.6  .  250.3 
4  .  119.2  .  293.4 
8       .  238.4  .  343.6 

The  following  table  shews  the  elastic  force 
of  the  vapour  of  water  in  mercurial  inches, 
with  the  corresponding  temperatures. 


Temp. 

32" 

Elasticity. 

Temp. 

200° 

Elasticity. 

.  0.20 

.  23.60 

55 

.  0.42 

212 

.  30.00 

65 

.  0.63 

220 

.  35.54 

75 

.  0.86 

240 

.  51.70 

80 

.  1.01 

250 

.  61.90 

90 

.  1.36 

260 

.  72.30 

100 

.  1.86 

280 

.  101.90 

120 

.  3.30 

290 

.  120.15 

140 

.  5.77 

300 

.  139.70 

160 

.  9.60 

305 

.  150.56 

180 

.  15.16 

310 

.  161.30 

Steam  has  lately  been  employed  in  a  con- 
siderable number  of  novel  modes,  as  an 
effective  agent  in  the  arts.    A  remarkable 


employment  of  steam  in  charcoal  making  is 
noticed  under  Charcoal.  M.  Violette,  in  a 
paper  communicated  to  the  Academy  of  Sci- 
ences in  1848,  states  that  bread  and  biscuits 
may  be  well  baked  by  means  of  a  current  of 
steam  at  a  temperature  of  about  400°  Fahren- 
heit. He  also  thinks  that  the  cooking  of  meat 
may  be  effected  by  the  same  agent.  The 
extraction  of  wood  vinegar  (pyroligneous  acid) 
is  another  process  which  seems  to  come  within 
the  same  range ;  and  as  the  temperature  of 
the  steam,  and  consequently  the  heat  of  the 
whole  process,  may  be  regulated  at  pleasure, 
it  is  thought  that  the  acid  may  be  exti-acted 
without  the  empyreumatic  oil  which  usually 
accompanies  it  m  the  ordinai-y  process.  The 
extraction  of  wood  alcohol  (pjToxylic  spirit^ 
is  attainable  by  the  same  means.  The  drjing 
of  wood  by  Hghly-heated  steam  adds  another 
to  the  list  of  proposed  uses. 

STEAM-CARRL4-GE.  The  apphcation  of 
the  steam-engine  to  the  purpose  of  locomotion 
upon  railways,  has  been  noticed  elsewhere. 
[Railway.]  In  a  steam-carriage  for  use  upon 
a  common  road,  provision  must  be  made  for 
passing  over  rough,  soft,  and  constantly- 
varying  surfaces,  and  for  surmounting  accli- 
vities of  considerable  steepness ;  the  machine 
must  be  provided  with  a  steering  apparatus, 
by  which  it  may  be  guided  with  ease  and  cer- 
tainty along  the  sinuosities  of  a  common  road 
or  street,  among  other  vehicles,  and  ro\md 
sharp  comers ;  the  weight  must  be  kept 
within  the  smallest  iDossible  limits ;  and  the 
machinery  must  be  compacted  -nithin  a  small 
space. 

There  were  various  attempts  to  construct 
such  machines  in  the  last  century ;  but  the 
first  invention  which  claims  notice  is  that 
patented  in  1802  by  Messrs.  Trevithick  and 
Vivian,  and  shortly  afterwards  brought  into 
operation.  Their  can-iage  was  mounted  upon 
four  wheels  ;  the  piincipal  weight  resting  upon 
the  hind  wheels,  which  were  of  lai-ge  diameter, 
while  the  fore  wheels,  which  were  used  for  guid- 
ing the  carriage,  were  small,  and  nearer  together 
than  the  others.  The  boiler  and  the  steam- 
cyhnder  were  placed  at  the  back  of  the  hind 
axle,  and  the  cylinder  was  horizontal.  The 
carriage,  shortly  after  the  date  of  this  patent, 
was  exhibited  in  London  with  sufficient  suc- 
cess to  prove  the  practicabihty  of  the  invention. 
The  inventors,  however,  soon  gave  up  their 
experiments  on  common-road  locomotioi:,  and 
adapted  their  machinery  to  use  upon  a  rail- 
way. 

For  about  twenty  yeai-s  after  the  experiments 
of  Tre\ithick,  no  steam  carriages  for  common 
roads  were  constructed;  but  when  the  im- 
proved state  of  the  tm-npike-roads  rendered 
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steam-locoxuotion  more  practicably  ""^'^fZ- 
steam-caiTiage  pro  ectors  arose  m  lapicl  sue 
cSsL     Mr.  Griffith's  steam-can.age,  pa- 
Sated  in  1821,  had  the  boiler  and  machinery 
suspended  from  the  framework  by  chains  and 
heS  springs.  Mr.  David  Gordon's  machine 
Patented  in  1822,  had  its  Avheels  surrounded 
Ccos'orprojectingteeth.    Another  machine 
by  the  same  inventor,  had  two  long  propellers 
or  lees,  intended  to  ob^■iate  the  supposed  ten- 
denc)'  of  wheels  to  slip,  when  ascendmg  a 
slope.     Of  others  who  have  invented  and 
Siteam-caiTiages  between  1824  and  tiie 
present  time,  the  names  of  Goldsworthy  Gur- 
ney,  Bui-staU  and  Hill,  W.  H.  James,  Walter 
HaAcock,  Summers  and  Ogle,  Messrs.  Heaton 
Dr.  Chm-ch,  Dance  and  Field,  Sqmre  and 
M-acerone,  Scott  Russell,  Hills,  and  Sir  Jame 
Anderson,  ai-e  the  most  prominent,  although 
many  others  have  appeai-ed  upon  tbe  field 
Several  of  these   inventors  have  produced 
carriages  capable  of  maintaining  an  average 
speed  of  fi-om  ten  to  twelve  miles  per  hour  for 
considerable  distances,  and  a  much  more  rapid 
rate  of  motion  for  a  short  time;  and  some 
have  succeeded  in  performing  extensive  jom- 
neys  Avith  their  steam-coiTiages.  The  greatest 
amount  of  success  yet  attained  was  m  .a  steam- 
caxi-iage  constructed  by  Mr.  Guxney,  and 
brought  fonvard  by  Mr.  Charles  Dance,  who 
estabhshed  a  regular  steam-conveyance  be- 
tween Gloucester  and  Cheltenham  ;  ^^t  com- 
mercial failure  has  hitherto  attended  all  these 

attempts.  .     ,  •  „„„ 

The  forms  of  apparatus  m  these  ca,rnages 
are  of  course  various.  As  to  the  boiler,  the 
essential  requisites  are  the  power  of  generating 
steam  very  rapidly;  strength,  to  secinre  it 
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steam  very  i^jjivuvj  ,       — „-  >  ,.„„oo 
from  explosion;  lightness;  and  compactness. 
A  gi-eat  number  of  contrivances  have  been 
tried  with  the  hope  of  accomplishing  the 
desired  union  of  these  qualities  ;  all  of  them 
consisting  either  of  small  tubes,  or  of  separate 
chambers.    The  means  adopted  for  producing 
a  strong  draft  in  the  fire  are  of  two  kinds; 
viz    by  an  air  chamber,  and  by  air-fans. 
Many  different    arrangements   have  been 
adopted  for  communicating  the  power  of  the 
pistons  to  the  wheels  of  the  carnage;  as 
indeed  is  also  the  case  in  respect  to  railway 
locomotives.    The  operation  of  steermg  is 
usually  performed  by  a  hand  wheel  in  the 
fore-part  of  the  carriage,  giving  motion,  by 
means  of  a  rack  and  pinion,  or  a  chain  and 
pulley,  to  the  fore-axle.    The  Brake,  by  which 
the  motion  of  the  steam-carriage   may  be 
an-ested  when  necessary,  usually  consists  o 
metalUc  bands,   capable  of  bemg  pressed 
against  either  the  nave  or  the  penphery  ot 
one  or  both  of  the  hind-wheels. 


STEAM-ENGINE.  The  earUer  steam- 
engines,  even  Captain  Savery's,  which  was 
long  employed  in  this  country,  were  only 
pumps  for  raising  water;  a  partial  vacuum 
was  formed  in  close  vessels  by  the  condensa- 
tion of  steam  within  them,  and  the  atmospheric 
pressure  raised  the  water  to  a  certain  height, 
Erit  was  forced  higher  by  the  elasticity 
of  the  steam  admitted  to  act  on  its^  surface 

The  first  steam-engine  which  formed  the 
connecting  link  between  the  steam-pumps  and 
the  modern  steam  engmes,  was  invented  by 
Newcomen  (1705).    It  contained  a  cyhndei 
open  at  the  upper  end,  fitted  with  a  piston , 
and  the  upwai^d  movement  of  the  piston  was 
occasioned  by  the  pressure  of  steam  beneath 
if  whereas  the  downwai-d  movement  was 
caused  by  the  pressure  of  the  air.  Newcomen  s 
engine  was  successively  improved  upon  by 
Smeaton,  Brindley,  and  other  engmeers,  pre- 
vious to  Watt's  time;  and  from  its  intrinsic 
merits  it  remained  in  general  use  imder  the 
appropriate  name  of  the  Atmospheric  Emjiae 
during  the  greater  part  of  the  last  century, 
but  was  only  used  for  pumping  water.  Its 
guiding  principle  was,  that  the  steam  was 
solely  employed  to  produce  a  partial  vacuum 
by  its  condensation,  its  elastic  force  at  high 
temperatures  not  being  made  use  of. 

The  first  and  most  important  of  Watts 
improvements  on  the  steam-engine  consisted 
in  effecting  the  condensation  m  a  separate 
vessel,  termed  the  Condenser,  which  commu- 
nicated ^^dth  the  cylinder;  whereas  Newcomen 
condensed  his  steam  by  a  jet  of  cold  wa  er  m 
the  cylinder  itself.    This  condenser  being 
filled  with  steam  from  the  boiler  at  the  same 
time  with  the  cyUnder,  the  jet  of  cold  water, 
admitted  into  the  former  only,  effected  the 
condensation  of  the  whole  volume  of  steam, 
both  of  that  in  the  cylinder  as  well  as  ot  that 
in  the  condenser.    As  the  cylinder  was  thus 
notcoooled  by  a  jet,  a  vast  economy  of  heat 
resulted    Th  e  second  of  Watt's  improvements 
consisted  in  closing  the  cyUnder  at  top,  the 
piston-rod  being  made  to  pass  steam-tight 
through  a  cylindiical  neck  in  that  top,  termed 
a  Stuffinn-Box.    The  object  of  this  alteration 
was  to  admit  of  the  elastic  force  of  the  steam 
bein  g  employed  to  impel  the  piston  downwards, 
instead  of  simple  atmospheric  pressure.  For 
this  pui-pose  the  steam  was  admitted  from  the 
boiler  above  the  piston  at  the  same  moment 
the  condensation  took  place  in  the  condenser; 
the  steam-passage  being  made  double  foi-  tne 
purpose,  so  that  the  communication  with  the 
condenser  could  be  cut  ofi'  when  that  with  the 
cylinder  was  opened,  alternately.     Such  is 
the  general  principle  of  Watt's  Single-Actmg 
Emjine,  which  hence  became  a  Steam-Engine, 
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and  was  no  longer  an  Atmospheric  Engine  ; 
it  became  a  Double-Acliiig  Engine  by  removing 
the  counterpoise,  and  producing  the  upward 
motion  of  the  piston  by  admitting  steam  belov 
as  well  as  above  it. 

The  changes  in  the  engine  introduced  by 
Watt  created  tlie  necessity  for  two  pirmps, 
and  commonly  three,  which  are  worked  by 
rods  attached  to  tlie  beam.  The  first  of  these 
is  the  Hoi-Watcr  or  Air-Pump,  intended  to 
remove  the  aii',  condensed  water,  and  steam 
from  the  condensei',  in  wlaich  they  would 
otherwise  accumulate,  and  finaUj'  stop  the 
action ;  the  second  is  a  Force-Pump,  required 
to  retm-n  the  water,  drawn  from  the  condenser 
by  the  first,  back  to  the  boiler ;  and  the  third, 
termed  the  Cold-Water  Pump,  supplies  the 
cold-water  cistern  which  contains  the  con- 
denser. 

In  the  mechanism  of  a  steam-engjne,  .the 
Piston  is  one  of  the  most  important  parts,  as 
it  must  be  steam-tight,  and  yet  work  easily  in 
the  cyhnder.  The  better  class  of  engines 
have  now  usually  what  are  called  Metallic 
Pistons,  of  whidi  there  are  diffei-ent  kinds, 
invented  by  Cartwright,  Jessop,  Barton,  and 
others.  The  body  of  these  pistons  is  metal, 
made  in  pieces  or  segments,  acted  on  by 
springs  radiating  from  a  centre  ;  so  that  while 
the  friction  is  diminished  by  both  surfaces 
being  metalUc,  the  piston,  owing  to  its  con- 
struction, can  adapt  itself  to  the  irregularities 
of  the  cylinder.  The  steam  is  admitted  to  the 
cylinder  by  various  ingenious  contrivances, 
among  which  the  four-passage  cocA,  .the  conical 
valve,  and  the  slide  valve  are  the  chief.  For, 
■the  opening  and  shutting  of  .the  valves,  an 
Exccntric  is  now  generally  used;  this  is  a 
pecuhar  contrivance,  worked  from  ,th.e  fly 
■wheel.  This  fly-wheel  is  necessary  when  the 
engine  is  employed  to  drive  machineiy  of  any 
kind ;  it  is  a  heavy  wheel,  whose  weight  tends 
to  equalize  the  motion  of  the  ibeam  and^ 
piston. 

When  Watt  substituted  the  elastic  force  of- 
steam  for  the  pressm'e  of  the  atmosphere,  he 
introduced  a  source  of  power  wliich  might  be 
increased  to  an  indefinite  extent,  provided  it 
■were  found  advantageous  to  employ  it.  Gene- 
rally it  is  more  advantageous  to  employ  steam 
of  a  comparatively  high  elastic  .force  ;  accord- 
ingly the  pressure  was  increased,  in  engines 
constructed  by  Watt,  from  4  to  8,  or  even 
12  lbs.  on  the  inch.  Modern  boilers  are  so 
skilfully  made,  that  steam  of  100  lbs.  on  the 
inch  may  frequently  be  safely  used.  In  the 
common  engine,  if  the  pressure  on  the  piston 
continue  uniform  during  the  stroke,  as  it 
•\vould  do  if  the  communication  with  the  boiler 
remained  open,  the  piston  -would  move  with 


ai)  accejepating  velocity  tiU  it  aiiived  at  ilie 
end  of  the  cyhnder,  by  which  it  Avould  produce 
mischief;  hence  the  steani  is  cut  off  at  a 
pai-ticular  stage  in  the  descent;  and  when 
the  steam  possesses  considerable  elastic  force, 
the  commimication  -with  the  boiler  is  cut  off 
sooner,  and  the  piston  is  m-ged  forward  by 
the  expansive  force  of  the  steam,  which, 
although  decreasing  as  the  space  increases, 
is  yet  sufficient  to  carry  the  piston  to  the  end 
of  the  stroke. 

Although  the  Condensing  Engine  is  veiy 
perfect  and  economises  fuel,  it  is  nece^arily 
hea^vj',  and  occupies  considerable  room.  For 
cases  where  the  two  last-named  particulars 
ai-e  of  importance,  the  Non-Condensing  Engine 
was  invented.  A  locomotive  for  railways  is 
the  most  important  form  of  non-condensing 
engine;  but  such  engines  are  frequentiy 
valuable  for  other  purposes.  Since  the  pumps 
of  the  condensing-engiue  ai-e  dispensed  with 
in  the  non-condensing  engine,  the  beam  may 
be  so  likewise ;  and  a  still  further  simplification 
results  from  an  oscillating  movement  given 
to  the  cyhnder.  Such  engines  ai-e  termed 
Vibratory  Engines,  and  ai'e  successfully  used 
where  space  must  be  economised,  as  ■with 
marine  engines.  Non-Condensing  Engines 
are  frequently  termed  High-Pressure  Engines, 
in  contra,distinction  to  Loiu-Pressure  or  Con- 
densmg  Engines. 

Marine  Engines,  or  those  used  for  propelling 
vessels,  are  in  this  coimtiy  generally  con- 
densing engines,  then-  situation  admitting  the 
abundant  iise  of  cold  water.  The  principal 
pecuharity  in  the  airangement  of  .the  marine 
engine  is  the  position  of  the  beam,  which,  for 
the  pvu:pose  of  economising  room,  is  placed 
lower  than  the  cylinder,  and  is  double,  there 
ibeing  one  on  each  side.  In  all  vessels  of  any 
magnitude,  there  are  two  engines  complete, 
so  aiTanged,  that  while  the  rod  and  crank  of 
one  ai'e  in  their  neuti'al  position,  those  of  the 
other  are  in  that  of  greatest  efiect.  In  steam- 
vessels  of  smaller  size,  the  direct  action  is 
often  used  ;  that  is,  the  piston-rod  turns  the 
shaft  witiiout  the  inteiTention  of  any  beam. 
In  American  steam-vessels  the  engines  are 
frequently  high-pressure. 

Engineers  have  always  been  induced,  by 
the  ob^vious  advantage  of  a  continuous  over 
an  alternating  motion,  to  aim  at  contriving  a 
steam-engine  in  which  the  steam  should  act 
directly  to  produce  such  a  motion.  Watt 
accordingly  patented  more  than  one  of  such 
Rotatory  Engines,  and  many  others  since  have 
from  time  to  time  brought  fonvai'd  an-ajige- 
ments  for  the  purpose  ;  but  none  have  come 
into  permajient  and  general  use.  The  fact  is, 
that  the  employment  of  steam  in  this  ■way  ia 
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productive  of  £t  greater  wasto  of  power,  with  a 
greater  increase  of  friction,  tliriti  can  be  com- 
pensated by  anj'  real  advantages. 

Tlio  peculiarities  of  the  Locomotive  Engine 
are  noticed  under  Rulway. 

No  pai't  of  a  steam-enginfe  cxliibits  more 
varietj',  according  to  the  piirpose  to  whicli  it 
is  to  be  applied,  than  the  Boiler.  Eapid  gene- 
ration of  steam,  security,  compactness,  and 
lightness,  must  be  aimed  at  in  boilers  for 
mai-lne  or  locotnotive  engines,  eyeri  at  the  cost 
of  a  comparative  waste  of  fuel;  -While  for 
those  intended  for  pumping  or  diiXing  inachi- 
nery,  economy  of  fuel  inust  be  the  paramotttit 
object,  the  weight,  form,  and  space  occupied 
by  the  boiler  being  secondai-y  considerations. 
As  very  large  boilers  are  unsafe,  it  iS  ciisto- 
maiy  to  Use  two  or  more  small  boilers  instead 
of  one  large  oiie ;  and  the  principle,  tarried 
to  its  limit,  constitutes  that  of  the  Tvhul'ar 
Boiler,  in  which  the  steam  is  generated  in  a 
series  of  independent  metal  pipes  of  sinall 
diametel-,  all  communicating  with  a  common 
steam-chamber,  or  reservoir,  itself  small,  and 
strong  enough  to  resist  great  pressures.  The 
safety  valve  is  A  contrivance  for  letting  off 
some  of  the  stedm  from  the  boiler  when  the 
elasticity  is  dangerously  high.  Gavge^  are 
employed  to  measure  the  quantity  of  the 
water,  and  the  pressure  of  the  steam  in  the 
boiler. 

"\^^lenever  the  steam-engine  is  employed  to 
execute  any  work  which  is  variable  in  its 
quantity  or  intensity,  thfere  must  be  some 
means  of  adjusting  the  force  of  the  engine  to 
this  varj'ing  i-esistance  it  has  to  overcome. 
The  object  of  that  beautiful  piece  of  mecha- 
nism termed  the  Grovernor  is  to  enable  the 
engiiie  to  regulate  the  supply  of  steam 
admitted  to  the  cylinder,  or  in  other  words  to 
adapt  the  force  it  has  to  transmit  to  the 
resistance  it  has  to  overcome.  In  this  appa- 
ratus, two  balls  rotate  round  a  coinmoii  axis, 
with  a  velocity  depending  oii  that  of  the  fly- 
wheel; if  this  velocity  is  great,  the  balls 
divei-ge  by  virtue  of  the  centiifugal  force,  arid 
this  divergence  is  a  means  of  pal-tially  closing 
a  valve,  arid  lessening  the  ftlnoUrit  of  stearii 
whicli  enters  the  cylinder.  Frorii  different 
causes  the  inarine  engine  and  the  locomotive 
do  not  reqiure  govemol'S. 

A  riiuseum  of  stearii-engihe&  WoUld  display 
some  of  the  highest  results  of  human  inge- 
nuity ever  riianifested.  Among  the  toys  oi- 
curiosities  of  such  a  museiuri  might  be  placed 
the  tiny  steam-engine,  iriade  by  a  mechanic  of 
Saddleworth,  for  the  Great  Exhibition,  and 
weighing  only  three-qriarters  of  an  dunce. 

STEAM-HAMMEE.  The  steari:i-hammer 
introduced    by  Mr.  Nasmyth,  economises 


time  and  labour  in  a  remnrlcahlo  Aogrei.  It 
is  the  most  efficient  and  practical  machine  yet 
invented  for  deahng  heavy  blows  rapidly  and 
steadily.  Tn  arichor-mnldng,  in  irori-foi-ging, 
and  in  pile-driving,  its  application  is  particu- 
larly valuable.  The  riipde  of  applying  this 
powerful  riiachine  to  the  purposes  here  in- 
dicatfed,  is  briefly  adverted  to  diider  ANcndii, 
Irok  Mauxjfactuhe,  and  Pile  Engine.  Ah 
American  patent  has  more  receritly  been  db- 
taihed  by  Mr.  Kirk  for  another  steairi  hiiriiriier, 
in  whi(3h  the  hamriielr  lias  a  long  handle  sdrde- 
tliing  like  the  beani  of  'A  steam  engine,  with  a 
ftilcrmri  at  the  centre;  andthehamflier  head  at 
one  end ;  biit  we  do  riot  know  Whether  this 
invention  has  been  practically  worked. 

A  medium  between  a  Steani  hammer  arid  a 
sledge  hjirtimer  hiis  been  dfevised  for  the  iise 
of  blacksmitlis,  arid  called  by  the  fanciful  nariie 
of  the  Blacksmith's  Ap-pr entice.  The  foot  of  the 
blacksmith  works  the  sledge  hammer  instead 
of  the  apprentice  or  subordinate  who  assists 
hitn.  The  foot  presses  on  a  treadle,  the  other 
end  of  which  has  a  chain  which  coils  rourid  a 
horizontal  bari-el,  to  which  barrel  the  sledge 
hariiriier  is  attached ;  the  sizes  of  the  diffei-ent 
parts  are  sd  regulated,  that  when  the  foot 
presses  down  the  tteadle,  the  haminei:  iS 
whirled  rourid  with  considerable  force  upoti 
the  anvil,  leaving  the  hands  of  the  worlanau  fre& 
to  conduct  subsidiary  operations. 

STEAM   VESSEL.     Papin    proposed  a 
kind  of  steam-bd'dt,  but  made  rid  atterript  tb 
construct  one  ;  arid  aftei'  his  time  several  plalis 
for  propelling  bdats  by  other  mearis  than  oairS 
or  sails  Avere  ptoposed  and  tried.    At  lerigth', 
in  1774,  the  Cdmte  d'Atixirori,  a  French  hoble- 
riiian  of  scientific  a,ttainments,  constructed  a 
steam-boat;  and  tried  it  on  the  Seine,  near 
Paris.    It  appears  thslt  the  engiiie  had  riot 
suiiicient  power  to  move  the  wheels  efiiciently ; 
an  error  which  was  also  observable  in  cdri  - 
trivanc'es  brought  fotwai'd  shortly  afterwards 
by  Perier  and  others.    The  Marquis  de  Jouf- 
froy  tried  a  stearil-boat  of  considerable  diineri- 
sions  on  the  Saone,  in  1782:  it  had  a  Siriglfe 
paddle-wheel  on  each  side,  and  the  machineiy 
appeal's  to  have  beeri  coristi-iicted  with  soirie 
skill,  though  it  was  riot  sufiicieritly  strong.  M. 
des  Blancs  in  1796  formed  a  boat  which  wa's 
propelled  by  means  of  paddles  dr  float-boards 
attached  to  an  endless  chain  stretched  over 
two  whe'ete  Jirojecting  from  each  sfdis  of  the 
vessel.    Iri  America  an  inventor  named  Fitch 
succeeded  As  eariy  As  1783  in  riioVing  a  boat 
on  the  Delaware  by  means  of  paddles  (not 
paddle-wheels)   set  in  motion  by  a  stenm- 
engine.    Iri  1787  Eumsey  iriade  soriie  shdirt 
voyages  on  the  Potomac,  mtli  &  boat  about 
fifty  feet  long,  propelled  by  the  reaction  of  a 
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sli'eam  of  water  drawn  in  at  the  bow  and  forced 
out  at  che  stern  by  means  of  a  pump  worked 
by  a  steam-engine. 

While  Fitch  and  Rumsey  were  maldng  their 
experiments  in  America,  other  experiments 
were  in  progress  in  Scotland,  which  tended, 
more  than  any  previous  trials,  to  the  useful 
application  of  steam  to  the  piirpose  of  pro- 
pelling vessels.  Mr.  Miller,  of  Dalswinton, 
Mr.  James  Taylor,  and  Mr.  Symington,  were 
the  three  persons  who  had  most  to  do  with 
this  important  improvement.  A  very  small 
steam-boat  was  constructed  by  them  in  1788, 
and  one  constructed  lai-ger  in  1789.  In  1801 
Symington  commenced  a  satisfactory  series  of 
experiments  on  steam  navigation,  under  the 
auspices  of  Lord  Dundas.  The  object  imme- 
diately aimed  at  was  the  introduction  of  tug- 
boats instead  of  horses  for  drawing  boats  upon 
canals.  After  several  minor  trials,  one  of  the 
boats  built  on  this  occasion  by  Symington 
di-ew,  on  the  Forth  and  Clyde  Canal,  in  1802, 
two  loaded  vessels,  each  of  seventy  tons 
burden. 

Among  the  numerous  individuals  who  in- 
spected Symington's  vessel  with  interest  was 
Fulton.  After  various  minor  attempts,  Fulton 
procured,  in  conjunction  with  Mr.  Livingstone, 
a  patent  in  America  for  steam  navigation, 
about  the  year  1805.  He  built  a  steam-vessel 
at  New  York,  and  launched  it  in  the  spring  of 
1807.  It  made  its  first  voyage  from  New  York 
to  Albany,  145  miles,  at  the  rate  of  five  miles 
an  hom-.  The  dimensions  of  the  boat,  which 
was  of  160  tons  burden,  were  133  feet  long, 
18  feet  wide,  and  7  feet  deep.  Her  cylinder  was 
two  feet  in  diameter,  and  of  fom-  feet  stroke; 
and  the  paddle-wheels  were  fifteen  feet  in 
cUameter,  with  paddles  four  feet  long,  dipping 
two  feet  into  the  water.  Meanwhile  Mr. 
Stevens,  of  Hoboken,  near  New  York,  intro- 
duced steam-boats  on  the  Delaware,  and  made 
such  improvements  in  the  fonn  of  the  vessels 
as  to  enable  him  to  obtain  a  speed  of  thirteen 
miles  an  hour.  Steam  navigation  thus  be- 
came finally  established  in  America. 

Henry  Bell,  of  Helensburgh,  on  the  Clyde, 
was  the  individual  by  whom  steam-vessels 
were  first  used  in  Britain  for  commercial 
pui-poses.  He  built  a  small  steam-vessel 
called  the  Comet,  of  forty  feet  keel  and  ten  and 
a  half  feet  beam ;  and  of  about  twenty-five 
tons  burden,  and  three-horse  power.  The 
boiler  was  placed  on  one  side  of  the  vessel, 
and  the  funnel  or  chimney,  was  bent  so  as  to 
rise  in  the  centre  of  the  vessel,  where  it  served 
the  plumose  of  a  mast  for  can-ying  sail.  A 
single  cyhnder  was  used  impelling  a  cranked 
axle  which  carried  a  largo  tootlied  wheel;  and 
this  wheel,  working  into  two  others  fixed  upon 


the  axles  of  the  paddles,  caused  them  to  re- 
volve. Two  paddle-wheels,  or  rather  two  sets 
of  revolring  paddles,  each  consisting  of  four 
paddles  of  a  form  resembling  malt-shovels, 
were  used  on  each  side  of  the  vessel.  The 
Comet  began  to  run  regularly  between  Glasgow 
and  Helensburgh,  in  January,  1812,  and  con- 
tinued to  ply  successfully  during  the  following 
summer ;  her  rate  of  motion  was  about  five 
miles  an  hour.  Improvements  were  soon 
found  advisable,  and  Bell  soon  abandoned 
the  peculiar  arrangement  of  paddles  by  which 
his  first  experiment  was  distinguished,  and 
adopted  complete  paddle-wheels.  This  in- 
teresting little  steamer  is  further  noticed  under 
Clyde.  From  that  tune  to  the  present  nume- 
rous experiments  and  an  uninterrupted  suc- 
cession of  improvements  have  brought  steam- 
navigation  to  its  present  high  state  of  per- 
fection. 

The  proportions  of  steam- vessels  were, 
originally,  like  those  of  sailing-vessels,  short 
and  full,  their  length  being  only  about  three 
or  fom'  times  theu'  breadth;  while  now  the 
proportion  of  six  breadths  to  the  length  is 
common  in  the  best  sea-going  steam-vessels, 
and  many  of  the  fast  liver  boats  are  stiU  longer, 
ranging  in  length  from  seven  to  ten  times 
their  width.  In  America  the  proportion  of 
length  to  breadth  is  sometimes  made  even 
greater  than  as  ten  to  one ;  and  boats  have 
been  built,  the  length  of  which  is  twelve  times 
their  breadth.  In  larger  steamers,  the  depth 
of  the  hull  bears  a  greater  ratio  to  the  iivadth 
than  in  smaller  vessels.  Difierent  steam- 
vessel  buUders  adopt  very  different  forms,  ac- 
cording as  they  wish  to  obtain  a  roomy,  a  safe, 
or  a  swift  boat ;  at  the  present  day  swiftness  is 
regarded  as  almost  an  indispensable  quality. 

One  of  the  important  questions  which  has 
of  late  years  attracted  much  attention  in  con- 
nection with  steam  narigation,  is  that  of  the 
comparative  advantages  of  iron  and  wood  as 
matei-ials  for  steam-vessels.  Small  vessels  of 
u'on  have  for  many  years  past  been  used  for 
river  and  canal  navigation ;  and  recently  steam 
vessels  of  considerable  size  have  been  built  of 
the  same  material.  Although  difi"erent  opi- 
nions prevail  as  to  the  relative  advantages  of 
the  two  materials,  it  is  certain  that,  omng  to 
the  superior  strength  of  iron,  and  its  power  of 
bearing  strain  in  any  direction,  an  iron  vessel 
may  be  made  much  lighter  than  one  of  wood 
of  equal  strength ;  the  saving  of  weight  being 
sometimes  estimated  at  one  half.  Another 
great  advantage  of  iron  consists  in  the  facihty 
with  which  it  may  be  formed  into  any  shape. 
An  iron  hull  is  also  superior  to  one  of  wood 
in  its  security  from  fire  and  its  greater  cleanli- 
ness. Steam- vessels  may  be  greatly  strengthened 
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by  means  of  water  tight  bulk  heads  or  trana- 
vei-se  pai-titions  in  the  hull,  the  adoption  of 
which  is  becoming  very  general  m  large 
stcanicrs. 

As  an  ample  supply  of  cold  water  can  al- 
ways be  commanded  for  the  pm-pose  of  con- 
densation, there  is  not  much  inducement  for 
the  use  of  high-pressm-e  steam  in  marine  en- 
gines ;  and  this  circumstance,  with  the  unfa- 
vourable opinion  generally  entertained  as  to 
the  safety  of  high  pressure  boilers,  has  led  to 
the  almost  universal  adoption  of  low-pressure, 
or  condensing  engines,  in  European  steam- 
vessels  ;  although  many  of  the  steamers  of 
North  America  ai-e  worked  at  a  pressure  of 
1-40  lbs.  to  an  inch,  or  even  more.  The  kind 
of  marine  engine  most  commonly  used  in  this 
country,  is  the  sde-lever  engine,  where  two 
distinct  engines  work  separate  cranks  upon 
the  same  axle;  but  the  steeple-engine,  and 
other  forms,  ai-e  occasionally  employed.  The 
means  adopted  for  condensing  the  steam  is  a 
matter  of  great  importance  in  sea-going 
steamers.  The  most  effectual  method  of  con- 
densation is  by  the  injection  of  cold  water  into 
the  condenser,  or  by  causing  it  to  fall  in  a  thin 
sheet,  to  which  the  steam  is  exposed.  "When 
sea  water  is  used  for  this  purpose,  an  incrus- 
tation of  salt  forms  inside  the  boiler,  produc- 
tive of  much  mischief.  This  evil  can  only  be 
avoided  by  the  use  of  fresh  water  in  the  boilers 
and  condenser,  and  allowing  the  salt  water  to 
act  only  on  the  outside  of  the  condenser. 
Hall's  Condenser  and  Howard's  Vapour- 
Engine  are  two  methods  of  attaining  this  ob- 
ject ;  but  neither  of  them  has  fullyrealised  its 
intended  purpose. 

Notwithstanding  the  defects  commonly  im- 
puted to  it,  and  the  great  number  of  contri- 
vances which  have  been  devised  for  avoiding 
them,  the  common  Paddle  Wheel  continues  to 
be  the  chief  means  of  propulsion  used.  It 
consists  of  a  number  of  flat  boards,  called 
aoat-boards  or  paddles,  bolted  to  the  radii  or 
arms  of  a  Hght  but  strong  iron  wheel,  which 
is  fixed  securely  upon  the  crank  axis  of  the 
engine  ;  and  it  should  be  so  placed  that  the 
lowest  float-board  is  entkely  immersed  in  the 
water.  Several  improvements  upon  the  com- 
mon paddle-wheel  have  been  introduced, 
which  tend  to  diminish  the  defects  attributed 
to  it. 

The  substitution  of  the  screio  for  the  paddle 
wheel,  is  noticed  under  Screw  Ptiopeller. 

Sub-marine  Steam  Navigation  has  more 
than  once  attracted  the  attention  of  inventors. 
Dr.  Payeme,  whose  contrivances  in  relation 
to  sub-marine  descent,  are  noticed  under 
DrviNO  Belt.,  has  lately  (1851)  formed  a 
screw  steamer  which  (according  to  the  account 
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given)  will  work  at  any  depth  down  to  150 
feet  below  the  surface  of  the  water ;  while  the 
contained  air  is  rendered  respirablo  by  chemi- 
cal means.  The  invention  is  said  to  be  under 
examination  by  some  of  the  savans  of  France ; 
if  there  is  anything  important  or  valuable  in 
it,  we  shall  soon  hear  more  concerning  it  in 
England. 

The  steam  ships  of  Great  Britain  now 
amount  to  a  formidable  number.  Those 
which  were  registered  at  all  the  ports  in  the 
United  Kingdom  on  Dec.  31, 1850,  were  :— 
Vessels.  Tons. 
Under  50  tons  ... .  520  ..  12,885 
50  tons  and  above  .658  . .  154,327 
The  steam  vessels  that  left  and  entered  Brit- 
ish ports,  to  and  from  foreign  ports,  in  1850, 
were  as  follow : — 

Inwards.  Outwards. 

England   10,782    ..  10,447 

Scotland   4,467    ..  4,603 

Ireland   4,340    ..  4,534 

Isle  of  Man...      225    ..  172 


19,814  19,756  - 
These  numbers  include  the  repeated  voyages 
of  each  vessel.  Besides  the  above,  399  steam- 
ers arrived  from,  and  369  started  for,  the 
British  colonies  in  the  same  year.  Eighteen 
timber  steamers,  and  fifty  iron  steamers,  were 
built  and  registered  at  British  ports  during 
the  same  year. 

STEARIC  ACID  ;  STEAEIN.  Stearic 
acid  is  procured  from  stearin  by  the  action  of 
potash  and  hydrochloric  acid.    It  has  the 
fom  of  brilliant  white  scaly  crystals ;  it  is  in- 
odorous, tasteless,  insoluble  in  water.  It  melts 
at  about  158°  of  Eahrenheit,  and  on  cooling 
it  forms  a  crystalline  mass.  It  is  volatile,  and 
may  be  distUled  unaltered  in  close  vessels.  In 
the  air  it  burns  like  wax.    Stearic  Acid,  be- 
sides its  use  in  the  manufacture  of  soap,  is 
now  very  largely  employed  in  the  making  of 
candles.    Stearin  is  the  harder  portion  of 
animal  fats  ;  Olein,  or  Elain,  being  the  softer 
part.    Stearin  has  a  pearly  lustre,  is  soft  to 
the  touch,  but  not  greasy ;  it  melts  at  about 
140°  to  145°  Fahrenheit;  and,  on  cooling, 
solidifies  into  a  mass  hke  wax,  which  is  not 
crystalline  in  its  texture,  and  is  reducible  to 
powder.  Stearin  is  the  chief  and  most  impor- 
tant ingredient  of  the  harder  kinds  of  fat,  and 
the  harder  they  are  the  more  thoy  contain. 
It  is  separable  into  two  different  principles, 
namely,  stearic  acid  and  (jlyccrin. 

STEEL  ENGRAVING.  The  compai-ative 
softness  of  coi^per  occasions  copper  plates  to 
wear  so  rapidly  in  the  process  of  printing,  that 
the  beauty  of  the  engraving  is  very  soon  im- 
paired, and  it  is  impossible  to  produce  from  a 
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single  flate,  a  sufficient  nuinber  of  ittititgg- 
sions  for  the  illustration  of  books  of  Ifttgfe 
circulation.  The  tise  of  steel  plates  for  diiiijii- 
ishing  tliis  ihcohvenience,  although  liot  extfen- 
sively  resorted  to  tintil  within  the  last  thil-ty 
yfearSj  i§  a  meastlre  of  Vhiclt  the  possibility 
was  coiiceivetl  at  an  eai-ly  peHodj  but  which 
was  first  put  into  practice  about  thilty  years 
ago,  in  the  attempts  to  protect  the  Bank  of 
England  notes  from  foi-gery. 

In  Messrs.  Perldns  and  Heath's  ttiethod  of 
steel  ehgra-vdng  (which  h&s  been  the  Basis  of 
all  recent  modes  of  producing  large  numbers 
of  copies),  the  engraving  is  fexebuted  upon  a 
plate  or  block  of  cast  steel,  the  strrface  of 
which  has  been  decarbohised  oi*  softeiied  by 
a  cai'eful  afiplicdtioil  bf  hfeat.  On  thd  platte 
thus  softened  the  engraving  is  effected  with 
facility ;  a,hd,  wheh  it  is  completed,  the  hard- 
ness of  the  surface  is  restored  by  Exposing 
the  plate  for  some  hom'S  to  a  red  heat,  the 
surface  being  thickly  covered  with  abimal 
charcoal,  formed  of  burnt  leather  or  bones, 
and  the  whole  being,  as  before,  enclosed  in  a 
cast  iron  box.  The  plate  is  afterwards  cooled 
and  reternpei-ed  in  a  Very  cateful  inatiher. 
From  this  hardened  p\&ie  the  engraving  is 
transfen'ed  to  a  softened  steel  roller,  of  small 
diameter,  which  is  pressed  against  the  plate 
with  such  force  that  its  surface  becomes  em- 
bossed with  a  perfect  ttansfer  or  impression 
of  the  engraved  device.  The  roller  or  cylihder 
is  then  hardenfed  in  a  siinilar  maimer  to  the 
original  pl&ie,  and  is  afterwards  made  to 
transfer  the  devices  from  its  surface  to  any 
required  number  of  softeiied  or  decarbonised 
plates,  which  are  then  hardened  for  printing 
from.  This  beautiful  process  is  not  only  ap- 
phcable  td  transferring  engravings  from  one 
jplate  to  another  ;  but,  in  cases  where  one 
Dtnameiit  has  to  be  repeated  several  times  on 
one  plate,  the  device  may,  by  beihg  once  en- 
graved, be  impressed  as  often  as  necessary 
lipoh  different  parts  bf  the  saine  plate.  The 
power  of  multiplication  is,  for  aU  practical 
purposes,  iinlimited.  It  is  by  such  a  process 
that  the  postage  stamps  are  produced,  mUHons 
of  impressions  being  obtained  from  only  one 
originally  engraved  plate.  The  perfection 
Which  has  been  reached  is  almost  beyond  con- 
ception ;  the  finest  writing,  and  the  most 
iminiitie  fend  intricate  pattErfls,  being  trans- 
ferred from  plate  to  plate  With  such  precision 
that  the  keenest  scrutiny  cannot  detect  a  dif- 
ference betweeh  the  original  and  the  transfer. 
The  plan  has  been  much  used  for  country 
hank-notes  and  similar  purposes. 

The  application  of  steel  engraving  to  works 
of  fiiie  art  is,  in  a  great  measure,  due  to  the 
late  Mr.  Charles  "WoiTen.   Ih  this  jnt^thod, 


the  steel  is  softened  to  receive  the  graver, 
and  is  printed  from  in  this  softened  state. 
The  surface  of  a  steel  plate  is  not  polished 
very  highly,  and  in  applying  etching  ground 
to  it,  the  plate  is  not  heated  quite  so  much  as 
is  usual  with  copper.  Iri  the  application  of 
steel  engraving  to  matters  of  fine  art,  the  ac- 
complishment of  mezzotinting  upon  steel 
plates  is  one  of  the  most  important  points, 
as  the  wear  of  copper  plates  engraved  in  this 
mannei"  is  very  rapid. 

The  cost  of  engraving  upon  steel  is  consi- 
derably greater  than  that  of  engraving  upon 
copper ;  yet,  as  steel  plates  afford  so  many 
inore  impressions  than  copper,  they  enable 
the  publisher, by  calculating  his  returns  upon 
a  lai-ge  instead  of  a  small  niunber,  to  issue 
Works  of  art  at  Bo  low  a  price  as  to  ensul-e  a 
very  wide  circulation. 

STEEL  MANUFACTUEE.  Ii-on  possesses 
many  quahties  which  render  it  applicable  to 
innumerable  pm-pbses  in  the  arts  ;  but  there 
are  some  uses  for  which  it  is  not  sufficiently 
hard,  and  this  defect  is  supphed  by  converting 
it  into  steel.  Steel  is  ail  intimate  compoimd 
of  iron  and  charcoal  or  carbon.  There  is  car- 
bon ill  soft  h'on,  but  in  steel  it  appears  to  be 
in  more  intimate  union  with  the  metal. 

Hitherto  Swedish  and  Eussian  bar-iron 
have  beeti  exclusively  employed  in  the  manu- 
facture of  the  best  steel.  The  preference  giveii 
to  this  iron  is  decided,  though  from  what 
cause  it  arises  has  Hot  beeii  satisfactorily 
made  out.  We  may  however  remai-k,  that  the 
foreign  iron  used  is  made  from  mngnetic  il'bn 
ore  with  charcoal ;  while  British  iroil  is  ob- 
tained mostly  from  the  impure  carbonate  of 
u'on,  or  from  peroxide  of  iron,  and  both  -of 
these  are  reduced  by  emplojing  Coal  or  coke. 
Bar -steel  is  made,  with  few  exceptions,  from 
the  Swedish  and  Eussian  iron,  the  bars  of 
which  are  inai-ked  Hoop  L,  G  L,  and  Douhle 
Bullet,  which  are  the  best  kinds.  Iron  of 
lower  quahty  is  Also  used,  both  Eussian  and 
Swedish,  each  kind  having  its  pecuhar  mark. 
These  steel  irons  are  impoi-ted  almost  exchi- 
sively  by  Enghsh  merchants  residing  in  HuU. 
The  hmited  quantity  of  tlie  fine  hon  allowed 
to  be  produced  from  the  mines  of  Danemora 
in  Swedeii  accounts  in  some  degree  for  the 
high  price  at  which  they  arc  sold.  The  quan- 
tity of  iron  imported  into  this  country  for  the 
manufacture  of  steel  is  estimated  at  12,000  to 
15,000  tons  annually,  of  which  at  least  9000 
come  from  Sweden. 

The  usual  operation  in  manufacturing  sleeJ 
is  first  to  cut  the  bar  iVon  into  certain  lengtliS; 
leaA-ing  room  in  the  vessels  for  the  expansion 
bf  the  iron.  The  closed  vessels  in  which  the 
bars  are  heated  are  usually  tweh-*  fefel  in 
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length,  and  diNadea  into  two  pots  or  troughs, 
on  the  bottom  of  which  the  workman  strews 
charcoal  to  the  thickness  of  about  an  nich, 
and  upon  this  he  places  on  their  ilat  side  a 
layer  of  bai-s  ;  then  about  three  fourths  of  an 
inch  more  of  charcoal  is  added,  and  upon  this 
he  places  another  layer  of  bars,  and  so  on  till 
the  troughs  are  filled ;  these  are  then  covered 
•with  a  ferruginous  earth  coming  from  the 
Sheffield  grimling  stones,  called  wheelswharf, 
to  tlie  thickness  of  about  eight  inches.  All 
the  aportui-es  of  the  furnace  are  closed  with 
loose  bricks  and  plastered  over  with  fire-clay. 
The  fire  is  then  lighted,  and  in  four-  days  a,nd 
mghts  the  furnace  is  at  its  full  heat,  at  which 
it  Is  kept  for  several  days,  according  to  the 
degree  of  hai-dness  required.    In  order  to  be 
able  to  test  the  progress  of  the  carbonisation, 
a  hole  is  left  in  one  of  the  pots  near  the  cen- 
ti-e,  and  three  or  fom-  bars  are  placed  in  the 
furnace  in  such  a  manner,  that  the  ends  come 
through  this  opening,  and  after  the  sixth  day 
one  is  puUed  out.    If  the  iron  be  then  not 
sufficiently  cai-bonised,  the  heating  is  con- 
tinued from  two  to  four  days  longer ;  a  bar  is 
drawn  every  two  days,  and  when  the  iron  is 
completely  converted,  the  fire  is  heaped  up 
wth  small  coal,  and  the  furnace  is  left  to  bum 
out  and  it  requires  from  this  period  fourteen 
days'  time  to  cool  sufficiently  to  allow  a  per- 
son to  go  in  and  discharge  the  steel.    A  con- 
verting furnace,  as  it  is  called,  contains  gene- 
rally fifteen  tons  of  iron ;  and  there  are  some 
large  enough  to  hold  eighteen  to  twenty  tons. 
The  bar -steel,  when  discharged  from  the  fur- 
nace, is  partially  covered  with  small  raised 
portions  of  the  metal ;  and  from  the  resem- 
blance of  these  to  bhsters,  the  steel  is  called 
Mistered  steel.    The  degree  of  conversion  pro- 
duced depends  upon  the  purpose  to  which  the 
steel  is  to  be  apphed. 

Bar  steel  as  it  comes  from  the  converting 
fm-nace  is  used  for  various  purposes  without 
refining.    Those  parts  which  are  free  from 
flaws  and  bhsters  ai-e  broken  out  and  ham- 
mered or  rolled  to  the  sizes  required  by  the 
manufacturer  for  files,  edge  tools,  table  Imives 
and  forks,  coach-springs,  and  a  great  variety 
of  common  agricultural  implements.    It  is 
also  manufactured  into  what  is  called  sheer 
steel,  which  is  more  homogeneous,  tougher, 
and  capable  of  receiving  a  finer  edge,thanbar 
steel,  which  is  converted  into  sheer  steel  by 
repeated  heating,  hammering,  and  welding. 

The  cast  steel  is  comparatively  a  recent  in- 
vention ;  but  it  is  gradually  superseding  the 
use  of  bar  and  sheer  steel,  on  account  of  the 
equality  of  its  temper,  and  the  superior  qua- 
lity as  well  as  beauty  of  the  articles  which  are 
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taking  bar  steel  converted  to  a  certain  degree 
of  hordncss,  and  brealcing  it  into  pieces  of 
about  a  pound  each  \  a  crucible  chai-ged  mlh 
these  is  placed  in  a  melting-furnace,  similar 
to  those  which  are  used  by  br^i,ss  founders. 
The  furnaces  are  80  inches  long  by  10  inches 
wide,  and  3  feet  deep.  The  most  intense  heat 
is  kept  up  for  two  or  three  hours,  coke  being 
used  as  fuel.     When  the  furnace  requires 
feeding,  the  workman  takes  the  opportunity  Of 
lifting°thehd  of  each  crucible  and  judging  how 
long  the  charge  of  each  will  be  before  it  is 
completely  melted.      All  the  crucibles  are 
usually  ready  about  the  same  time.  They  are 
taken  out  of  the  furnace,  and  the  liquid  steel 
is  poured  into  ingots  of  the  shape  and  size 
required.    This  is  considered,  we  beheve,  the 
most  feai-ful  process  which  British  manufac- 
tures present,  in  respect  to  the  fierce  heat  to 
which  the  woiianen  ate  exposed :  the  steel  is 
in  a  perfectly  liquid  state  in  the  crucibles. 
The  crucibles  are  immediately  retm-ned  into 
the  furnace ;  and  when  the  contents  of  all  have 
been  poured  into  the  inoulds,  the  crucibles 
are  again  charged.  They  are  used  three  times, 
and  then  rejected  as  useless.    The  ingots  are 
taken  to  the  forge  tUt  or  rolling  mill,  and 
hammered  into  bars  or  rolled  into  sheets  aS 
may  be  required.    The  celebrated  TTootz,  or 
Indian  steel,  is  cast  steel ;  but  it  is  frequently 
so  imperfect  as  to  resemble  cast  iron  rather 
than  cast  steel.    It  is  however  made  of  ii'on 
obtained,  as  the  Swedish  is,  from  the  magnetic 
ore.    Wootz  is  made  by  the  natives  from  mal- 
leable iron,  packed  in  small  bits  with  wood  in 
crucibles,  which  are  then  covered  with  some 
green  leaves  and  clay :  about  two  dozen  of 
these  crucibles  are  packed  in  one  furnace; 
they  are  covered  with  fuel,  and  a  blast  given 
for  about  two  hom-s  and  a  half,  which  termi- 
nates the  operation.    When  the  crucibles  are 
cold,  they  are  broken,  and  small  cakes  of  steel 
are  obtained  in  the  fortn  in  which  it  is  brought 
to  England. 

Steel  is  of  a  lightel'  gray  cOloiir  than  iron, 
so  characteristic  as  to  be  described  as  a  steel- 
qray.  It  is  susceptible  of  receiving  averybigk 
polish,  and  this  is  greater  as  the  grain  is  finer. 
Steel  is  about  eight  times  as  heavy  as  water. 
When  steel  is  heated  to  redness  and  slowly 
cooled,  it  is  scarcely  harder  than  iron  ;  hut  by 
very  rapid  cooling  it  becomes  hai-d,  and  So 
brittle  as  to  be  readily  broken.    The  fracture 
of  steel  is  usually  fine  grained ;  in  ductility 
and  malleability  it  is  much  inferior  to  iron, 
but  exceeds  it  greatly  in  elasticity  and  sono- 
rousness.  It  may  be  subjected  to  a  frill  red 
heat,  or  2780"  Fahl-.,  without  melting,  and  is 
therefore  less  fusible  than  cast  iron,  but  much 
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which  have  not  been  cast  may  be  readily 
Avelded  togetlier  or  with  iron  :  but  after  cast- 
ing the  operation  is  more  difficult.  Steel  does 
not  acquu-e  magnetic  polai-ity  so  readily  as 
ii-on,  but  retains  it  much  longer ;  by  exposure 
however  to  a  moderate  degree  of  heat  this 
power  is  lost. 

In  order  to  give  to  steel  the  different  degrees 
of  hardness  requu-ed  for  the  various  pui-poses 
to  which  it  is  apphed,  it  is  subjected  to  the 
process  of  what  is  called  Tempering.  It  is 
found  that  the  higher  the  temperature  to  which 
it  is  raised,  and  the  more  sudden  the  coohng, 
the  greater  is  the  hardness  produced.  The 
steel  is  usually  immersed  in  a  bath  of  mer- 
cury or  of  oil,  having  a  temperature  varying 
fi-om  430°  to  600°.  Captam  Kater  found  that 
212°,  or  the  heat  of  boihng  water,  was  the 
exact  point  at  which  the  knife  edges  attached 
to  a  pendulum  were  properly  tempered.  Case- 
hardening  is  tlie  operation  by  which  articles 
made  of  -Taalleable  iron  or  cast  iron  are  super- 
ficially converted  into  steel  by  heating  them 
with  charcoal  in  a  crucible. 

With  respect  to  the  composition  of  steel 
and  the  nature  of  the  admixtxire  requisite  to 
constitute  it,  differences  of  opinion  have  long 
existed,  and  the  question  even  now  is  consi- 
dered .  some  as  hardly  decided,  whether 
cai-bon  is  indispensably  necessary  to  its  for- 
mation, and  whether  certain  substances  or 
metals,  especially  silicon,  may  not  give  rise 
it.  All  steel  contains  a  little  silicon  and  ph(\ 
phorus  as  well  as  carbon.  Mr.  E-ai-aday  anj 
Mr.  Stodart  pubhshed  in  the  '  Phil.  Trans.' 
for  1822  a  valuable  series  of  experiments  on 
alloys  of  steel,  from  which  it  appears  that  by 
combining  steel  with  other  metals  its  quahty 
is  improved.  A  very  minute  addition  was 
found  sufficient  to  produce  a  good  effect :  thus 
one  500th  of  silver  gave  an  alloy  harder  than 
cast  steel ;  one  100th  of  nickel  gave  a  very 
hard  alloy,  susceptible  of  a  fine  poUsh  :  alloys 
of  rhodium  and  platinum  were  also  formed ; 
and  these,  with  the  alloys  of  iridium,  osmium, 
and  palladium,  formed  the  most  valuable  com- 
pounds. 

STEELYARD.  The  most  common  kind 
of  steelyard,  which  is  often  called  the  Roman 
iSalance,  is  used  by  suspending  the  article  to 
be  weighed  from  the  end  of  the  shorter  arm, 
or  placing  it  in  a  scale-dish  from  thence  sus- 
pended, and  sliding  a  determinate  weight 
along  the  longer  arm  until  the  instrument 
remains  in  equlibrium  in  an  horizontal  posi- 
tion ;  tlie  weight  of  tl)e  substance  attached  to 
the  short  arm  of  the  lever  being  indicated  by 
observing  the  position  of  tlie  moveable  balance 
weight  with  respect  to  a  graduated  scale  marked 
upon  the  long  arm  of  tlie  steelyard.  Many 
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steelyards  are  supplied  with  a  second  fulcrum, 
the  two  being  placed  at  different  distances 
from  the  point  to  which  the  hook  or  scale  is 
attached,  and  having  their  respective  pointers 
and  suspending  hooks  on  opposite  sides  of 
the  lever;  one  is  used  for  hght  weights  and 
one  for  heavy. 

Various  modifications  of  the  steelyard  have 
been  contrived  for  dehcate  scientific  pui-poses, 
or  for  adapting  it  to  the  purpose  of  weighing 
very  heavy  bodies.  Several  ingenious  bent- 
lever  balances  have  been  contrived,  some  of 
which,  from  the  circumstance  of  the  levers 
being  of  unequal  arms,  resemble  the  steelyard 
in  principle.  These,  and  the  steelyard  weigh- 
ing machines  for  ascertaining  the  weight  of 
loaded  carriages,  are  noticed  under  Weighing 
Machine.  The  balance  Imown  as  the  Danish 
or  Swedish  steelyard  differs  from  that  above 
described  in  having  the  weight  fixed  at  one 
extremity  of  the  lever,  while  the  fulcrum  it- 
self is  moveable.  The  portable  weighing  ma- 
chine, called  the  spring  or  pocket  steelyard  is 
noticed  under  Spring  Balance. 

STENCLLLING.  [Paper  Hanging.] 
STEREOTYPE.  Stereotype  Printing  is 
piinting  from  cast  plates  of  type-metal  instead 
of  moveable  letters  or  types.  It  was  first 
adopted  by  William  Ged,  a  goldsmith  of  Edin- 
bm-gh,  about  1725  ;  but  his  method  fell  into 
disuse.  About  the  year  1 780,  Mr.  Tilloch  and 
Mr.  Foulis  introduced  fuiiher  improvements. 
Towards  the  latter  end  of  the  ]  8th  century, 
many  projects  were  brought  forward  in  France 
for  multiplying  engraved  blocks  or  forms  of 
type  by  processes  more  or  less  resembling 
that  of  stereotyping,  under  the  names  of  poly- 
type,  stereotype,  &c.  In  some  of  these  tlie 
form  was  imitated  by  strildng  upon  a  mass  of 
soft  metal,  in  the  way  described  under  Glichee. 
Some  of  the  early  experiments  of  Senefelder, 
the  inventor  of  lithography,  were  directed  to 
the  discovery  of  a  means  of  stereotyping  by 
which  he  might  be  enabled  to  print  his  own 
works  with  a  very  small  stock  of  type.  He 
formed  a  composition  of  clay,  fine  sand,  flom-, 
and  pulverised  charcoal,  mixed  with  a  httle 
water,  and  kneaded  as  stiff  as  possible ;  and 
with  this  paste  he  made  a  mould  from  a  page 
of  type,  which  became,  in  a  quarter  of  an  hour, 
so  hard  that  he  could  talte  a  very  perfect  cast 
from  it  in  melted  sealing-wax,  by  means  of 
a  hand-press.  He  states  that,  by  mixing  a 
little  pulverised  plaster  of  paris  with  the  seal- 
ing wax,  the  stereotype  plates  thus  produced 
were  much  harder  than  tlie  common  type 
metal  of  "lead  and  antimony.  Professor  Wil- 
son, of  Glasgow,  in  1797,  deraed  a  method  of 
mullipljdng  engraved  blocks  or  plates  by 
stereotype  or  rather  polytype  impressions  in 
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glass  or  onaniel,  ^vhich,  it  was  antic.palecl, 
tould  prove  very  durable,  and  might  be  ap- 
pUed  with  advantage  to  the  prevention  of 
forgery  The  revival  and  introduction  into 
common  use  of  the  stereotyping  process  is 
in  a  great  measure,  due  to  the  exertions  oi  the 
late  Earl  Stanhope,  about  the  commencement 
of  the  present  centuiy ;  the  earl  assisted  with 
bis  counsel  and  purse  many  of  those  who  were 
at  that  time  engaged  on  the  subject;  and 
stereotype  printing  became  firmly  estabhshed 

about  1809.  ,  ^  ^  ^ 

In  setting  up  a  foi-m  intended  for  stereo- 
typing from,  the  spaces,  ,or  short  pieces  of 
metal  by  which  the  words  are  separated  from 
each  other,  and  the  quadrats,  or  larger  spaces 
by  which  blank  Imes  are  filled  up,  are  cast 
higher  than  usual.    The  tj^es  are  set  up  and 
formed  into  pages  in  the  usual  manner,  with 
the  illusti-ative  wood  cuts,  if  there  be  any ;  but 
instead  of  these  pages  being  arranged  into  a 
form  of  sufficient  size  to  print  a  whole  sheet, 
each  page,  if  large,  or  every  two  or  four  pages, 
if  smaU,  is  sepai-ately  locked  up  in  a  smaU 
frame  or  chase;  the  pages  being  surrounded 
by  fiUets  of  wood  or  metal,  which  serve  in  the 
cast  to  form  a  border  for  attaching  the  plate 
to  its  mount.    The  face  of  the  types  is  then 
moistened  with  oil,  to  prevent  the  mould  from 
adhering  to  them.     A  brass  frame  rather 
larger  than  the  page  is  laid  upon  the  chase,  in 
order  to  retain  the  plaster  while  m  a  fluid 
state,  and  to  regulate  the  thickness  of  the 
mould.    The  plaster  is  then  poured  on  the 
types,  and  it  soon  sets  into  asoUd  mass,  which 
must  be  removed  fi-om  the  types  with  great 
care,  and  trimmed  on  the  edges  mth  a  Imife 
The  plaster  moulds  are,  in  the  next  place 
baked  in  an  oven  heated  to  about  400°  Fahr., 
until  they  are  thoroughly  dry  and  hard.  They 
are  placed  upright  in  a  rack,  and  are  usually 
dried  in  about  two  hours.    Great  care  is  re- 
quired in  this  process,  especially  when  the 
moulds  are  large,  to  prevent  them  from  wai-p- 

\jlCf 

After  being  baked,  the  mould  is  placed,  mth 
its  face  downwards,  upon  a  smooth  plate  of 
iron,  called  Si  f^oatinj  plate,  which  Ues  at  the 
bottom  of  a  cast  iron  box  rather  larger  than 
the  mould.    The  box  is  then  covered  m  by  a 
lid,  the  under  surface  of  which  is  made  per- 
fectly flat,  and  which  has  the  corners  cut  ofl 
to  allow  the  melted  metal  to  enter  the  box. 
The  cover  is  firmly  held  down  by  a  screw, 
which  is  attached  to  an  apparatus  by  which 
the  box  is  suspended  from  a  crane.  It  should 
be  observed  that  the  casting  box  and  pla.te 
arc  heated  to  the  same  temperature  as  the 
mould  before  it  is  inserted.    The  box  is  then 
swung  by  the  crane  over  the  metal  pit,  which 


is  an  open  iron  vessel  containing  a  largo 
quantity  of  melted  metal,  resembling  in  its 
composition  that  used  for  casting  types  ;  and 
it  is  lowered  into  the  metal  in  a  nearly  hori- 
zontal position,  being  a  very  little  inclined,  to 
facilitate  the  escape  of  air  from  the  mould 
and  box.    The  melted  metal  runs  in  at  the 
corners  of  the  box ;  and  by  its  greater  specific 
gravity,  floats  up  the  plate  with  the  mould, 
forcing  the  latter  tightly  against  the  lid  of  the 
box.    By  this  contrivance  the  metal  is  forced 
by  hydrostatic  pressure  into  every  pai't  of  the 
mould,  in  the  margin  of  which  notches  are 
cut  to  allow  free  passage  for  the  metal  between 
it  and  the  floating  plate.    After  remaining 
immersed  in  the  metal  for  about  ten  minutes, 
the  box  is  gently  raised,  and  removed  by  the 
crane  to  a  trough  in  which  its  lower  part  is 
rapidly  cooled  by  contact  mth  cold  water. 
While  the  box  is  coohng,  the  caster  pours  in 
a  httle  metal  at  the  comers,  to  fill  the  space 
left  by  the  contraction  of  the  metal,  and  so  to 
keep  up  the  necessary  pressure  upon  the  cast. 
When  cold,  the  contents  of  the  box  are  re- 
moved in  a  mass,  from  which  the  superfluous 
metal  is  broken  off  by  blows  from  a  mallet. 
The  plaster  mould  is  then  broken  away  from 
the  cast,  the  face  of  which  is  a  fac-simile  of 
the  types  and  engravings  from  which  the 
mould  was  taken.    As  the  mould  is  destroyed 
by  this  process,  it  is  necessary,  when  several 
stereotype  plates  of  the  same  page  are  re- 
quii-ed,  to  take  a  distinct  plaster  mould  for 

The  above  is  the  mode  of  casting  usually 
practised  in  England ;  but  various  modifica- 
tions of  the  processes  have  been  brought  mto 
use  in  Edinburgh  and  elsewhere. 

Stereotype  plates  need  careful  examination 
and  piclciiig,  to  remove  the  imperfections  in 
the  casting.  Small  hollows,  such  as  the  loops 
of  an  a,  an  e,  or  an  o,  are  liable  to  be  filled  up 
with  metal,  owing  to  blebs  of  air  in  the  mould, 
and  the  fine  white  lines  m  wood-engravings 
are  sometimes  filled  up.  Such  matters  should 
be  corrected  by  the  picker,  who  should  also 
cut  down,  with  suitable  tools,  such  blank 
spaces  as  might  be  liable  to  soil  in  printing. 
Before  printing  also,  defective  letters  or  words 
which  cannot  be  corrected  by  the  picker  should 
he  cut  away,  and  types  inserted  in  their  place. 
These  types  are  soldered  into  holes  drilled 
through  the  plate ;  their  stems  being  sawn  off 
flush  vith  the  back. 

Although  the  plates  are  cast  of  as  equal  a 
thickness  as  possible,  they  require,  before 
printing  from,  to  be  accurately  flattened  at 
the  back  by  means  of  a  peculiar  kind  of  lathe, 
in  which  a  steel  cutter,  or  knife,  mounted  in 
a  slide-rest,  shaves  off  the  metal  from  the 
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back  of  tlie  plate  in  concentric  circles,  until 
it  is  made  perfectly  even.  They  ai'e  then 
mounted  upon  blocks  of  wood  metal)  to 
I'aise  them  to  the  same  height  as  common 
types.  The  tendency  of  wood  to  wai-p  when 
exposed  to  changes  of  temperatm-e,  or  to  oc- 
casional wetting,  has  led  to  many  projects  for 
mounting  stereotype  plates  upon  blocks  of 
cement  or  upon  metallic  mounts  which  might 
be  applicable  to  plates  of  various  sizes.  When 
\vooden  blocks  are  used,  the  plates  are  usually 
secm'ed  to  them  by  cUps  at  the  edges,  and 
sometimes  by  screws. 

The  pi'ocess  of  stereotyping  is  one  of  the 
most  important  means  by  which  the  produc- 
tion of  cheap  books  has  been  facihtated  Of 
late  years.  For  a  work  of  Umited  and  tempo- 
1-ary  demand  it  is  unUecessary ;  but  where  the 
demand  is  very  great,  and  likely  to  last  for 
several  years,  it  is  all-important,  since  it  enables 
the  publisher  not  only  to  provide  for  the  regu- 
lar sales,  but  also  to  mfeet,  on  short  notice,  ex- 
traordinary demands  for  the  work  caused  by 
peculiar  circumstances,  without  the  expense  of 
having  a  very  large  edition  printed  at  once.  In 
most  cases  where  the  demand  is  uncertain,  and 
in  almiost  all  where  the  demand  is  sure  to  be 
large,  it  is  desh-able  to  resort  to  stereotyping, 
because,  although  it  increases  the  first  cost  of 
production,  it  ehables  the  publisher  to  avoid,  on 
the  one  hand,  the  risk  of  printuig  a  great  num- 
ber of  copies  wliich  may  prove  unsaleable,  and, 
on  the  other,  the  outlay  necessary  for  the  re- 
composition  of  the  types,  in  case  the  demand 
should  exceed  the  number  of  copies  first 
printed. 

STILL.  [Distillation.] 

STIRLINGSHIRE.  That  part  of  this 
county  which  skirts  the  Lennox  Hills  to  the 
south  and  east,  belongs  to  the  coal  district  of 
Central  Scotland,  and  yields  coal,  ironstone, 
freestone,  and  limestone,  in  considerable 
quantity.  The  Great  Canal,  which  connects 
the  Forth  and  the  Clyde,  has  part  of  its  course 
in  tliis  county;  by  this  canal  the  manufactures 
of  Glasgow  are  conveyed  to  the  eastern  parts 
of  the  island,  and  goods,  of  various  Icinds 
conveyed  back.  The  Edinbiirgh  and  Glasgow 
tJnion  Canal,  the  Edinbm-gh  and  Glasgow 
Railway,  and  the  Scottish  Central  Railway 
cross  the  county,  giring  access  to  it  from  all 
sides. 

In  the  highland  district  there  are  above 
4000  acres  of  natural  woods  or  plaiTtations, 
the  latter  being  chiefly  of  oak  and  larch.  The 
eastern  part  of  the  county  is  the  most  fertile, 
and,  in  an  agricultm-al  point  of  view,  the  most 
important.  It  comprehends  the  carse  or  val- 
ley of  the  S'orth  below  Stirling,  the  soil  of 
which  consists  principally  of  a  bluish  clay 
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mixed  with  sand.  There  is  here  compai-atively 
little  waste  land;  the  soil  is  almost  wholly 
occupied  in  tillage  or  in  plantations  ;  and  the 
greater  facility  for  obtaining  manure  whicli  the 
navigation  of  the  Forth  aflbrds  has  tended  to 
the  improvement  of  agricultui-e. 

Stu-Ungshire  contains  several  manufactuiiiig 
towns.  Alva  has  manufactures  of  tartans  and 
blankets.  Near  Balfron  is  a  large  cotton-ma- 
nufactory. Carronshore  is  near  the  Can-on 
Iron  Works,  which  are  among  the  largest  in 
Europe.  There  are  4  or  5  blast  or  smelting 
furnaces,  4  or  5  cupola  fm-naces,  and  about 
20  air  furnaces ;  besides  mills  for  grinding 
fire-clayj  boring  cylmders,  gi-inding  and  polish- 
ing the  metal,  &c.  The  goods  manufactui-ed 
are  machinery,  agricultural  instruments,  and 
waiiilve  implements,  as  cannon,  can-onades 
(which  talie  then-  name  from  this  placej,  mor- 
tars, shot,  and  shells.  There  is  abundance  of 
coal  in  the  neighbourhood,  but  the  ironstone 
and  limestone  al-e  chiefly  brought  li-om  a  dis- 
tance. Vessels  of  150  tons  burthen  come  up 
to  the  village.  About  2000  persons  are  em- 
ployed at  the  ii-on  works.  Falkirk  is  cliiefly 
indebted  for  its  jirosperity  to  an  extensive  in- 
land trade,  and  to  the  ii'on  works,  canals,  and 
collieries,  in  the  neighboul'hood.  At  Gro.neje- 
nioiilh  the  Grand  Canal  terminates,  in  a  basin 
and  harbom',  and  two  extensive  wood  ponds. 
The  basin  and  harbour  admit  lai-ge  vessels,  and 
smaller  vessels  can  proceed  by  the  canal,  the 
traffic  on  which  is  considerable.  Great  efforts 
have  heen  made  of  late  years  to  improve  tlie 
port  by  the  construction  of  a  vast  sea-loch, 
the  formation  of  a  wet  dock,  and  the  deepen- 
ing of  the  river  Carron.  At  KUsyth  the  ma- 
nufactures consist  almost  entii-ely  of  hand- 
loom  weaving  to  supply  orders  from  Glasgow. 
St.  Ninlans  has  manufactm'es  of  tartans, 
shawls,  leather,  and  nails.  The  county  tomi, 
SHrliiig,  has  manufactiu'es  of  tartan  and  tar- 
tan shawls,  yams,  cotton  goods,  malt,  leather, 
soap,  and  candles.  There  are  dye-houses  for 
yarns,  home-made  cloths,  and  sUks,  rope  yards 
and  bi'e\TOries.  Considerable  trade  is  canned 
on  in  Corn,  wood,  coals,  bricks,  tiles,  lime,  and 
wool.  Abbut  100  vessels  ai-e  engaged  in  the 
trade  up  the  Forth  to  Stirling;  and  there  is 
constant  commnnicatiou  by  steam  witii  New- 
haven,  near  Edinburgh,  and  the  intermediate 
places  on  the  Forth. 

STOCKHOLM,  the  capital  of  Sweden,  is 
the  most  industrious  and  commercial  tOAni  ot 
that  coUntiy.  There  are  manufactures  of  cloth, 
cotton,  calico,  silk,  ribands,  sugar,  tobacco, 
leather,  cast  iron,  and  soap.  Nearly  the  whole 
of  the  superfluous  produce  of  the  countries 
north  and  west  of  Stockholm  is  brought  here 
lo  be  exported  to  foi-eign  countries  ;  it  is 
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mostly  shipped  in  S,vecUsh  vessels,  lliemlue 
of  the  iron  ext>orted  is  as  great  or  greater  han 
the  total  amount  of  the  other  exports,  of  which 
the  chief  ai-e  tinibfer,  tar,  pitch,  copper^  cobalt, 
ready  Wilt  vessels,  linseed  oil  and  oil  cakes, 
tobacco,  steel,  bricks,  and  a  few  manufactured 
■u-ticl6S   The  most  active  commerce  is  carried 
on  with  England,  the  United  States  of  North 
\merica.  Denmark,  France,  Prussia,  Portugal, 
the  Netherlands,  and  Italy.  The  most  impor- 
tant ai-ticles  of  import  ai-e  sugar,  coffee,  wine 
and  brandv,  rum,  woollen  and  cotton  manu 
factured  goods,  silk,  hneUs,  china  and  crockery, 
hemp,  cotton,  cheese,  potash,  hides  and  skins, 
tallow  and  cancUes,  traih  oil,  dyeing  woods, 
raisins,  almonds,  pepper,  binnamon  and  cas- 
sia, tea,  butter,  and  wool. 
STOCKINGS.    [Hosiery  MantJfacttjee.J 
STOCKPORT  is  one  of  the  principal  seats 
of  the  cotton  manlifactiu-e.     On-eU's  cotton 
mill,  in  this  town,  is  One  of  the  finest  and 
largest  in  the  kingdom.    The  builchng  is 
neai-ly  300  feet  Ibhg,  and  has  about  600  en- 
dows.   There  ate  six  ranges  ot  stories,  the 
lowest  of  which  is  230  feet  frota  fi-ont  to  back. 
There  atefoUr  steain  engines  fot  working  the 
macliines,  which  consume  twenty  tons  of  coal 
per  day.    Besides  the  spinning  machinery 
there  are  1,300  power  looms-. 

To  the  cotton  manufacture,  which  is  tHe 
staple  trade  of  the  to™,  inay  be  added  the  ma- 
nufacture of  silk  goods,  thread,  hats,  brushes, 
spindles,  and  shuttles.  There  are  several  u-on 
and  brass  foundries  in  the  town,  and  bricks  ai-e 
extensively  made  in  the  neighboui-hood. 

STONE  FOR  BUILDING.    Stone  fit  for 
builcUng  must  in  general  be  freestone  firm 
enough  to  sustain  great  pressm-e,  and  yet  so 
a<^<^regated  as  to  admit  of  being  worked  with 
faciUty  by  ordinary  tools,  and  of  receiving 
correct  sm-faces  in  any  direction.    It  must  in 
genel-al  yield  masses  of  great  dimensions.  In 
the  great  variety  of  limestones  and  sandstones 
^vhich  are  adapted  for  bmlding  purposes,  we 
remark,  by  the  aid  of  the  microscope,  thi-ee 
principal  modes  of  molecular  aggregation: 
mixt,m-6S  of  grams  ;  segregated  concretions  of 
grains;  and  compacted  clTstallisations.  Mix- 
tures of  vei7  unequal  or  very  dissimilar  parts, 
as  millstone. grit  ;  concretions  which  have 
earthy  textures  in  their  interstices,  as  some 
ooUlic  limestones ;  crystalUsations  which  do 
not  produce  compactness,  as  in  some  magne- 
sian  limestones,-arenot  in  general  durable 

The  commissioners  (Mr.  Ban-y,  Sir  H.  de 
la  Beche,  and  Dr.  W.  Smith)  who  reported  on 
the  choice  of  stone  for  the  construction  ol  the 
New  Houses  of  Pariiament,  made  valuable  ex- 
periments as  to  the  hai-dness,  closeness,  den- 
sity colour,anddm-ability  of  many  varieties  of 
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stone.  The  strength  of  several  sorts  of  stone,  as 
measured  by  the  weight  necessary  to  be  applied 
for  breaking  and  crushing  them.appears  below: 

Name  of 
Stone. 
Craigleith. 
Darley  Dale. 
Park  Spring. 
Kenton. 
Binnie. 


0() 
,  '^^ 

Sandstones  -l  50 
48 
138 
r50 
3D 


Resistance  Ilesistance 
to  fracture,  to  crushing. 


Oolites 


24 
16 
^18 
r70 
1  313 

Limestones^  34 
24 
L2O 


111 
100 
107 
70 
71 
127 
55 
57 
33 
25 
21 
lit 
V4 
61 
55 
23 


Ketton  Rag. 
Portland. 
Hamhill. 
Ancaster. 
Barnacle. 
Box. 
Bol  sever. 
Mansfield. 
Huddlestone. 
Roche. 
Cadeby. 

Of  sixteen  specimens  selected,  the  stone 
most  absorbent  of  water  was  proved  to  be  the 
Bath  ooUte  from  Box ;  that  most  injured  by 
Brard's  artificial  process  of  disintegration  was 
the  Barnack  stone  :  and  that  which  was  most 
easily  crushed  was  the  Bath  ooUte  from  Box. 
Generally  speaking,  sandstones  were  least 
absorbent,  magnesian  limestones  least  disin- 
tegrating;  sandstones  appeared  to  be  strongest, 
though  choice  magnesian  limestones  (as  that 
of  Bolsover,  finally  recommended  by  the  Com- 
missioners) were  fully  equal  in  this  respect, 
and  were  almost  as  Uttle  absorbent. 

Stones  of  uniform  texture  commonly  decay 
by  disintegration  at  the  surface,  losing  grain 
by  grain  in  proportion  to  time  and  exposm-e. 
Stones  composed  of  parts  unequally  mixed 
sufi'er  unequal  waste  in  cUfferent  parts.  Shells, 
corals,  concretions,  and  crystallised  masses, 
thus  appear  prominent  from  earthy  hmestones, 
and  indicate  the  general  fact  that,  in  propor- 
tion to  the  force  of  molecular  aggregation  in 
the  stone,  is  the  resistance  which  it  offers  to 
decay.  It  is  not  the  amount  but  the  kind  of 
exposure  which  governs  the  decay  of  stone  : 
the  southern  and  western  parts  of  bur  cathe- 
drals give  way  more  than  the  northern  and 
eastern. 

STONE  WORKING.  There  are  three 
aspects  under  which  the  working  in  stone 
presents  itself  to  our  notice— quan-ying,  shap- 
ing and  preparing  the  stones,  and  masonry 
properly  so  called. 

All  statuai7  marble  and  all  building  stone 
are  extracted  from  the  rocks  by  quan-ying. 
Egypt,  Greece,  and  Italy  possessed  the  quar- 
ries from  which  the  great  works  of  the  ancients 
in  sculpture  and  architecture  were  produced ; 
and  nearly  every  country  possesses  quarries 
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more  or  less  extensive.  The  British  isles 
abouud  with  stone  of  nearly  every  different 
kind  that  can  be  employed  with  advantage  in 
architecture  and  engineering.  The  granites  of 
Aberdeenshire,  of  Devon  and  Cornwall,  and  of 
Ireland ;  the  sandstones  of  Yorlishke,  Lan- 
casliire,  Derbyshire,  and  other  counties ;  the 
millstone  grit  of  Yorkshire  ;  the  slate-stones  of 
Wales,  Cumberland,  Cornwall,  and  Ireland ; 
the  limestones  of  Portland,  Purbeck,  Bath,  and 
other  counties;  the  claystones  of  Gloucester- 
shire and  Yorkshire ;  the  ragstone  of  Kent — 
all  are  plentiful. 

In  quarrying  stone  the  works  are  chiefly 
horizontal  or  vertical,  according  as  the  stone 
is  far  below  or  near  the  surface.  Stone  of 
inferior  Idnd  has  generally  to  be  removed 
before  the  good  stone  can  be  reached.  The 
huge  masses  are  often  loosened  by  blasting 
with  gunpowder ;  but  as  this  shatters  the 
blocks,  a  slower  but  less  wasteful  plan  is 
usually  adopted.  Most  stones  present  natural 
layers  or  places  of  cleavage,  which  enable  it  to 
separate  into  parallel  strata ;  and  the  quarry- 
men  employ  their  picks  and  jumper-chisels 
in  such  a  way  as  to  take  advantage  of  this 
cleavage.  After  the  blocks  have  been  severed 
from  the  mass,  they  are  reduced  as  nearly  as 
possible  to  a  rectangular  form ;  this  is  done 
by  means  of  a  tool  called  a  kevel,  pointed  at 
one  end  and  flat  at  the  other,  with  which  the 
irregular  parts  are  knocked  off.  The  blocks 
are  then  usually  raised  upon  low  carriages, 
and  ch-awn  on  iron  railways  to  the  quays  or 
wharfs  where  the  stone  is  put  on  shipboard. 

The  worldng  of  stone  is  similar  in  principle 
to  that  of  marble,  but  does  not  necessitate  so 
much  care.  In  the  common  mode  of  sawing 
a  stone,  a  man  works  to  and  fro  a  framed  saw 
or  cutter,  which  gradually  cuts  its  way  through 
the  stone  ;  the  instrument  is  not  really  a  saw, 
for  it  has  no  teeth  ;  but  by  the  use  of  sand  and 
water  an  abrading  action  is  produced  which 
wears  a  cut  in  the  stone.  In  the  lai-ge  marble 
and  stone  works,  of  which  a  fine  example  has 
been  established  at  Pimlico,  several  stone- 
saws  are  fi-amed  together  in  parallel  array,  and 
worked  by  a  steam-engine  ;  a  block  of  marble 
or  stone  is  thus  quicldy  cut  up  into  slabs. 
Slabs  are  cut  up  into  smaller  pieces  by  hand- 
saws, or  more  expeditiously  by  circular  saws 
fixed  upon  a  i-evolving  axis — the  saws,  as  in 
the  former  case,  being  in  fact  blunt  knives. 
By  bending  these  blimt  knives  into  a  circular 
or  cylindrical  form,  and  fixing  them  at  the 
bottom  of  a  vertical  revolving  shaft,  circular 
pieces  of  stone  are  cut.  Pillars  and  hollow 
cylinders  or  pipes  of  stone  are  shaped  by 
similar  means.  If,  instead  of  a  saw,  the  hori- 
zontal axis  be  furnished  with  iron  wheels 


shaped  with  mouldings  on  their  edges,  the 
forms  of  architectural  mouldings  may  be 
wrought  on  long  slabs  of  stone. 

The  smoothing  and  polishing  of  stone  and 
marble  are  effected  by  the  friction  either  of  a 
smooth  iron  sm'face,  or  of  another  piece  of 
stone,  plentifully  wetted  dining  the  process. 

Masonry  is  a  most  important  branch  of  ai-t, 
as  connected  both  with  architecture  and  with 
common  building,  but  especially  the  former. 
Owing  to  its  expense,  masonry  is  compai'atively 
rarely  employed  in  England,  except  for 
public  or  other  buildings  of  the  highest  class  : 
the  mason's  work  being  in  other  cases  re- 
stricted to  such  parts  as  door-steps,  string 
courses,  facias,  plain  cornices,  pavements,  and 
stairs.  Walls  which  are  not  of  solid  masom-y 
throughout,  but  ai-e  built  either  of  brick  or 
inferior  stone  and  rubble,  with  only  an  external 
facing  of  squared  stone  laid  in  com'ses,  are 
termed  ashler  or  ashlering. 

STONES,  METEORIC.  If  the  materials  of 
which  these  remarkable  precipitated  bodies  con- 
sist had  become  appHcable  to  any  useful  end, 
or  if  their  fall  illustrated  any  practical  subject, 
we  would  touch  upon  the  phenomena  here ; 
but  they  still  remain  exclusively  mthin  the 
domain  of  science.  The  aerolites  are  chiefly 
composed  of  iron,  nickel,  silica,  magnesia,  and 
sulphur,  with  smaller  portions  of  alumina, 
lime,  manganese,  chrome,  cobalt,  carbon,  and 
soda.  It  is  remarkable  that  no  new  substance, 
nothing  with  which  we  were  not  already  ac- 
quainted, has  ever  been  discovered  in  their 
composition. 

STOP.  [Organ.] 

STOP-COCK.  [Cock.] 

STOVES.  Several  kinds  of  fire-places  or 
stoves  give  out  heat  by  conduction  chiefly, 
others  do  so  mainly  by  radiation.  Open  fire- 
places are  of  the  latter  kind,  and  a  consider- 
able loss  of  heating-power  results  from  the 
aiTangement.  The  bm-ning  coals  radiate  heat 
into  the  room,  and  another  portion  of  heat  is 
reflected  from  the  metallic  portions  of  the 
grate ;  but  the  heated  air,  which  ought  to 
contribute  to  the  desired  effect,  is  mainly 
allowed  to  escape  up  the  chimney  >vith  the 
smoke  and  other  results  of  combustion.  Dr. 
Arnott,  in  his  "Treatise  on  Warming  and 
Ventilation,"  enumerates  about  a  dozen  evils 
which  are  more  or  less  insepai-able  from 
open  fires.  Among  these  ai-e  waste  of  fuel, 
unequal  heating,  a  stratum  of  cold  air  near 
the  floor,  the  production  of  smoke  and  dust, 
loss  of  time  in  attendance,  danger  to  person 
and  property.  IMany  contrivances  have  been 
brought  forwai-d  to  obriate  one  or  other 
of  these  inconveniences.  Count  Eumford 
suggested  tlio  "  register-stove,"  the  peculiarity 
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of  which  consists  in  noi-rowing  the  throat  of 
the  chimney  by  a  plate  whicli  can  be  moved 
to  vary  the  size  of  the  aperture;  by  this 
means,  particularly  if  the  opening  be  near 
the  fire,  the  very  hot  air  directly  from  the 
fire  enters  before  it  can  mix  with  much  colder 
air  from  the  room,  and  thus  the  draught  is 
increased  so  as  to  lessen  the  chance  of 
smoking.  But  there  is  a  great  waste  of  heat 
in  this  as  in  all  other  open  fire-places. 

The  common  Dutch  stove  is  one  of  the 
simplest  examples  of  a  close  stove.  It  gene- 
rally consists  of  a  cyhndiical  case  of  sheet- 
iron,  wthin  and  near  the  bottom  of  which  is  a 
grating  for  containing  the  fuel.  There  is  an 
ash-pit  beneath  the  grating,  and  three  open- 
ings to  the  interior — one  to  the  ash-pit,  one 
for  introducing  the  fuel  above,  and  one  lead- 
ing to  a  flue  or  chimney.  In  this  form  of 
stove  the  heated  iron  case  warms  the  air,  which 
thus  becomes  much  more  nearly  equalised  in 
temperature  than  it  is  by  a  common  fire. 
There  is  also  great  economy  of  fuel,  and  an 
absence  of  smoke  and  dust;  but  the  air  of 
the  room  acquires  a  dry,  sulphureous,  and  un- 
healthy condition.  In  Bussian  stoves,  earthen- 
ware and  brickwork  are  largely  used,  instead 
of  metal,  as  a  means  of  making  the  heat  less 
intense  near  the  stove,  and  of  keeping  up  a 
reservoir  of  heat  after  the  fire  is  extinguished. 
The  stove  is  built  in  a  massive  style,  and 
consists  of  a  seiies  of  chambers,  of  which  the 
lowest  serves  as  the  fire-place,  and  the  upper 
ones  as  flues,  and  being  composed  almost 
entirely  of  brick  and  porcelain,  the  outer 
surface  remains  at  a  moderate  temperature 
for  a  very  long  period. 

Dr.  Arnott  has  the  merit  of  having  devised 
means  to  prevent  the  too  intense  heating  of 
the  air  near  close  metallic  stoves,  by  the 
use  of  the  stove  which  bears  his  name.  [Ab- 
NOTX's  Stove.]    Numerous  varieties  of  the 
close  stove,  bearing  more  or  less  on  the  above 
construction,  have  been  brought  forward  since 
the  publication  of  Dr.  Arnott's  book.  Each 
professes  to  possess  some  peculiar  merit; 
but  all  present  these  features  in  common — 
that  the  air  -hole  by  which  the  combustion  is 
fed  is  very  small,  and  capable  of  adjustment; 
that  there  is  a  body  of  air  to  be  warmed, 
external  to  the  grate  or  fire-box  itself,  but 
confined  within  an  outer  case ;  that  the  con- 
sumption of  fuel  is  much  smaller  than  in  any 
variety  of  open  fire-places;  and  that  the  flue 
for  carrj'ing  off  the  smoke  and  gases  is  small 
in  diameter,  and  capable  of  being  carried  in 
any  direction.     In  the  different  forms  of 
"kitchen-ranges"  the  open  fire-place  is  com- 
bined with  what  may  be  deemed  a  close  stove ; 
for  the  "oven"  and  "hot-closet"  are  repre- 
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sentatives  of  the  heated  space  within  the. 
outer  case  of  a  close  stove.  The  "gas-stoves" 
and  "steam-kitchens"  of  modem  inventors 
may  in  like  manner  be  included  in  the  same 
category,  for  they  are  in  effect  close  stoves 
heated  by  agents  different  from  common 
coal. 

In  the  arrangements  above  described,  the 
stove  is  in  the  room  which  is  to  be  wai-med, 
and  its  heating  effects  are  calculated  with  re- 
spect to  that  room  alone;  but  in  many 
factories  and  other  lai-ge  estabUshments  the 
fire  is  in  an  outer  or  lower  apartment,  and 
the  heated  air  is  conveyed  thence  in  a  pipe  to 
the  apartment  to  be  heated. 

In  Cundy's  patent  stove,  recently  intro- 
duced, the  air  is  warmed  by  passing  through 
channels  made  of  artificial  stone ;  it  is  in- 
tended for  use  in  churches,  schools,  and  other 
large  rooms,  and  is  charged  for  according  to 
the  number  of  cubic  feet  of  air  which  it  will 
warm  in  a  given  time. 

One  of  the  greatest  improvements  in  stoves 
of  recent  manufactm-e  is  the  adoption  of  such 
a  form  in  the  iron  or  steel  work  immediately 
contiguous  to  the  fire  as  to  reflect  out  into 
the  room  as  much  as  possible  of  the  heat, 
instead  of  allowing  it  to  waste  by  ascending 
the  chimney.  In  one  of  these  forms,  J obson's 
patent  stove-gi-ate,  the  reflecting  sm-face  en- 
tu-ely  sm-rounds  the  fire,  not  only  above  and 
at  the  sides,  but  also  beneath ;  the  ash-pit 
being  so  ingeniously  arranged  as  not  to  inter- 
fere with  the  lower  part  of  the  reflector. 

Other  details  relatmg  to  heating  by  stoves, 
by  gas,  and  by  other  means,  will  be  found 
under  Cooking  Appabatus,  and  Wabming 
and  Ventilation. 

STRASBOURG-.  This  large  and  important 
city  derives  so  much  fame  from  its  exquisite 
Cathedral,  thatits  industrial  features  are  almost 
echpsed  thereby.    Yet  it  is  a  busy  place.  The 
trade  of  the  town  is  very  considerable:  its 
manufactures  include  jewellery,  metal  buttons, 
starch,  alum,  soap,  watches  and  clocks,  che- 
mical products,  steel,  cutlery,  pins,  combs,  cast- 
iron  goods,  earthenware,  porcelain,  enamel, 
oil  from  seeds,  morocco  and  other  leather, 
hats,  wooUen  and  cotton  stiiffs,  cotton  yarn, 
hosiery,  printed  flannels,  sail-cloth,  oil- cloth, 
thread,  cai-peting,  furs,  paper-hangings,  play- 
ing-cards, &c.     There  are  bleach-grounds, 
dye-houses,  rope-walks,  tan-yards,  breweries ; 
chicory,  mustard,  and  madder-mills ;  printing- 
offices,  plaster- kilns,  tile-yards,  an  iron-forge, 
atype-fouudi-y,  sugar-refineries,  a  snuff-manu- 
factory, (fee.    There  is  a  considerable  trade 
carried  on  with  Holland,  Germany,  Switzer- 
land, and  Italy ;  and  much  business  is  dono 
in  the  produce  of  the  suiTOunding  territory, 
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which  inclucles  corn,  v^ine,  tobacco,  Iriadcler, 
hemp,  Ijops,  saffron,  &c. 

STRAW-PLAT  MANUFACTURE.  It  3s 
not  Icnown  when  the  manufacture  of  hnts  or 
bonnets  of  platted  straw  first  became  im- 
portant in  Italy,  where  it  hsis  long  formed  one 
of  the  leading  pursuits  of  the  agricultural 
popiilatioh ;  but  it  does  not  appear  to  have 
been  followed  in  England  more  than  Seventy 
or  eighty  years. 

The  large  size  of  the  wheat-straw  used  in 
this  country  for  platting  prevented  the  home 
jnauufactm'e  from  entering  into  competition 
vnlh  that  of  Italy  in  articles  of  fine  quality ; 
the  straw  grown  for  the  purpose  in  Tuscany 
being  milch  smaller,  as  well  as  superior  in 
colour.  This  difBculty  was  in  some  degree 
overconie  by  the  expedient  adopted  in  England 
towards  the  end  of  the  last  century,  of  split- 
ting the  straw,  and  iasing  the  narrow  Sjylinis, 
or  slijDS  of  straw,  in  lieu  of  whole  straws.  The 
operation  of  splitting  is  performed  by  small 
cutting  instruments  called  machines,  which 
have  a  number  of  sharp  edges  so  fixed  as  to 
divide  the  strdAv,  by  a  motion  in  the  direction 
of  its  length,  into  four,  five,  six,  or  more  equal 
parts.  Before  machines  were  invented,  straws 
were  ocop'^ii'.Tilly  split  with  knives  by  hand. 
But  greatly  -xi  the  British  straw-plat  manu- 
facttire  had  beeii  encouraged  by  the  use  of 
split  straw,  by  improvements  in  bleaching, 
and  by  increased  carfe  in  the  selection  of 
straws  of  uniform  size  ahd  colour,  it  was 
found,  wheii  t!u.'  r6-establishment  of  peace 
allowed  the  ii  -!-  iiviportatioh  of  Italian  straw 
bonnets,  that  ri:e  Iiome  manufacture  was  un- 
able to  compete  with  the  foreign,  hotwith- 
standing  the  hea-^  protectmg  duty  IcAded 
upon  hats  or  bonnets  of  straw  imported  from 
other  countries.  The  Society  of  Arts  there- 
fore, for  a  long  series  of  years,  offered  ien- 
couragemeht  to  Attempts  for  the  iiuproveinent 
of  the  Biritish  straw  manufacture,  which  called 
forth  liiany  interesting  coiniiiunicalious,  md 
led  to  great  inlprovement. 

In  plat  made  of  "split  slraw,  iihless  two 
splihts  are  laid  together,  with  theii'  inside 
surfaces  towards  each  other,  as  in  the  plat 
Called  Patent  Dunstable,  it  necessarily  happens 
til  at  t\\e  face  of  the  plat  exhibits  alternately 
the  outer  And  inner  surfaces  of  tlie  straw, 
which  differ  from  each_  other  in  colom*  and 
gloss.  Articles  made  of  split  "strftw  are  also 
uiferior  to  those  of  whole  stl•a^V  of  e'^iual 
fineness,  in  pliability  and  durability.  Another 
circumstance  which  greatly  increases  the 
beaiity  of  Leghorn  plat  is  the  mode  of  joining 
it,  so  as  to  forni,  by  tVic  combination  of  several 
narrow  strips,  an  extended  sheet  of  iplatted 
work.  British  plat  is  usually  joined  by  malcihg 


the  several  rows  of  plat  overlap  each  other  a 
little,  and  then  stitching  through  the  over- 
lapping with  a  needle  and  thread.  The  sur- 
face of  a  hat  or  bonnet  formed  in  this  manner 
consists  of  a  series  of  ridges ;  and  pait  of  each 
row  of  plat  is  cohcealed  by  that  next  above 
it,  so  that  an  unnecessarily  large  quantity  of 
plat  is  required  to  form  a  given  extent  of  sur- 
face. Leghorn  plat  is  formed  in  such  a 
manner  that  it  may  be  joined  without  this 
loss;  the  edge  of  one  row  of  plat  being,  as  it 
were,  knitted  into  the  edge  of  the  other,  in 
such  a  way  that  the  patterns  may  appear  un- 
interrupted, and  the  line  of  jtmctioii  may  be 
almost  iuAdsible. 

The  Society  of  Arts  has  encouraged  the 
growing  of  straw  similar  to  that  of  Leghorn, 
the  platting  of  the  Leghorn  straw  in  England, 
and  every  other  device  which  might  seem 
likely  to  increase  the  home  ihanufacture.  Mr. 
Parry  in  1822  received  the  Society's  large 
silver  medal  for  his  metliod  of  manufacturing 
Leghorn  plat  from  straw  imported  from  Italy, 
in  this  method  the  ears  are  cut  off  with  a 
knife,  and  the  straws  are  then  carefully  sorted 
to  obtain  uniformity  in  length,  thickness,  and 
colour.  Thu'teen  straws  ai"e  tied  together  at 
one  end,  and  then  divided  into  two  portions ; 
six  straws  being  towards  the  left  side,  and 
seven  to  the  right,  so  that  the  two  portions  of 
strdw  may  form  a  right  angle.  These  are 
platted  over  and  under  each  other,  so  as  to 
form  a  platted  band,  about  thi-ee-eighths  of  an 
inch  in  width.  Several  of  these  bands  are 
adjusted  in  spiral  coils,  with  their  adjacent 
edges  knitted  togethei-,  so  as  to  foim  tlie 
large  circular  pieces  of  plat  which,  under  the 
name  of  hkls,  ov  flats,  are  so  extensively  ex- 
ported from  the  north  of  Itdly. 

The  straw  used  ih  Tuscany  is  that  of 
Triticum  turgidum,  a  variety  of  bearded  wheat, 
which  seems  to  differ  in  no  respect  from  the 
spring  wheat  grown  in  the  vale  of  Evesham 
and  in  other  pal-ts  of  England.  It  is  gi-own 
in  Tuscahy  solely  for  the  straw,  and  not  for 
the  grain  ;  and  the  upper  joint  of  the  ^ti-aw 
is  that  chiefly  used  for  platting.  The  straw 
is  pulled  while  the  ear  is  in  a  soft  rnillvy  state ; 
the  c6i:h  having  beeii  sown  vely  close,  and 
coriseqtiently  producfed  in  a  tliin,  short,  iuid 
dwindling  condition,  tt  is  then  dried  by 
si'ti-eading  it  thinly  upon  the  ground  in  fine 
hot  weather,  aiid  aftei-waVds  tied  up  in  bundles 
ahd  stacked,  tor  the  pui-pose  of  enabling  the 
heat  of  the  mow  to  di-ive  off  any  remaining 
moisture.  After  remaining  in  the  mow  for 
about  a  month,  it  is  spread  out  iii  a  meadow, 
and  exposed  to  the  action  of  dew,  sun,  and 
an-,  in  order  to  bleach  it.  The  straw  is 
frequently  turned  during  this  bperation and 
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after  it  is  completed,  the  lower  joint  of  the 
straw  is  pulled  off,  leaving  the  upper  joint, 
with  tlie  eai-  attached  to  it,  for  use.  This  part 
is  then  subjected  to  the  action  of  stei;iin,  and 
to  fumigation  with  sulphur,  in  orde;'  to  coiji- 
plete  the  bleaching,  after  whicb  it  is  ready  for 
use.  It  is  tied  wp  in  bundles,  and  imported 
to  England  in  this  state. 

Bleaching  the  straw  with  sulphur  fumes  is 
commonly  practised  in  this  country,  and  Dr. 
Ure  states  that  a  sohition  of  chloride  of  lime 
may  be  used  for  the  purpose.  Straw  may 
be  dyed,  for  ornamental  purposes,  of  many 
different  colours. 

The  splints,  or  pieces  of  split  straw,  being 
cmTed  in  a  way  which  would  iinpede  the 
operation  of  platting,  req.uu-e  to  be  flattened 
between  rollers.  These,  as  well  as  the  whole 
stiaws  used  in  other  kinds  of  plat,  are 
moistened  with  water  to  render  them  easy  to 
work.  It  need  hardly  be  observed  that 
eleaAhness  is  indispensable  to  the  beauty  of 
the  plat. 

In  the  kind  of  straw-platting  above  de- 
scribed, the  plat  is  formed  into  a  narrow  strip 
or  riband,  which  must  be  formed  into  a  spiral 
coil,  or  imited  edge  to  edge,  to  form  a  hat  or 
bonnet;  but  in  1,831  Mr.  T.  B.  Smith,  of  St. 
Alban's,  de%ised  a  mode  of  applying  Brazilian 
plat  to  the  manufactm-e  of  hats  and  bonnets 
of  split  straw.  This  kind  of  plat  is  not  formed 
in  strips,  but  is  at  once  platted  or  woven  into 
the  requii-ed  form  and  size.  One  advantage 
claimed  for  the  method  is  that  either  the 
glossy  or  the  duU  surface  of  the  split  straw 
may  be  placed  entirely  on  one  side  of  the  plat. 

The  British  straw  plat  district  comprises 
Bedfordsliire,  5ertfordshii-e,  and  Bucking- 
hamshii-e ;  these  counties  being  the  mci  i 
favom-able  for  the  production  of  the  wheat- 
straw  commonly  used  for  English  plat.  The 
manufacture  is  also  followed  in  a  few  plaoes 
in  Essex  and  Suffolk ;  but  very  little  in  other 
counties.  The  principal  markets  are  Luton, 
Dunstable,  and  St.  Albans. 

In  1817,  1,376  lbs.  weight  of  chip  hats  were 
imported,  and  7,1171bs.  of  straw  hats ;  together 
with  35,530  lbs.  of  chip-plat,  and  13,420  lbs. 
of  straw-plat,  for  making  hats  and  bo^mets  ; 
and  892  cwts.  of  straw-platting. 

STRINa-COURSE,  is  a  projecting  course 
of  masonry  forming  a  string  or  horizontal 
line  on  the  face  of  a  wall,  and  consisting  of  a 
series  of  mouldings,  as  in  Gothic,  or  a  flat 
surface  (either  plain  or  enriched),  as  in 
Italian  architecture.  The  string-course  itself 
consists  soraethTics  of  only  a  few  narrow  and 
plain  mouldings,  at  others  of  a  vaiiety  of  them 
separated  by  one  or  more  considerable  liollo  ws. 
In  Italian  avchitcctm-e,  tlie  string-course  is 
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either  quite  plain,  or  more  or  less  decorated 
according  to  the  chai-acter  of  the  floor  to 
which  it  belongs. 

STRO'NTIUM.  This  peculiar  metal  was 
formerly  supposed  to  be  identical  with  Barytes, 
but  Dr.  Hope  in  1792  proved  them  to  be 
distinct  bodies.  It  has  not  a  very  high  lustre, 
is  fusible  witli  difficulty,  and  is  not  volatile. 
When  exposed  to  the  air  it  attracts  oxygen, 
and  becomes  converted  into  Stroniia.  When 
thrown  into  water,  it  decomposes  it  with  great 
violence,  producing  hydrogen  gas,  and  form- 
ing with  the  water  a  solution  of  strohlia. 

The  salts  of  strontia  are  occasionally  used 
in  chemical  investigations,  and  in  giving  a 
purple  flame  to  fire-works. 

STUCCO,  is  a  plaster  of  any  kind  used  as 
a  coating  for  walls,  and  to  give  them  a 
finished  surface.  Stiiccntiira,  or  stucco-work, 
is  tbe'  term  employed  for  all  interior  orna- 
mental plaster  woric  in  imitation  of  carved 
stone,  such  as  the  cornices  and  mouldhigs 
of  rooms,  and  the  enrichments  of  ceilings. 
Stucco  was  very  much  employed  by  the 
ancients,  and  not  merely  for  coating  columns, 
&c.,  constructed  of  brick,  but  in  many  in- 
stances for  covering  stone,  or  even  marble  : 
for  which  last  purpose  it  was  applied  so 
spai-ingly  as  to  be  no  more  than  a  very  thin 
incrustation,  for  the  purpose,  it  is  now  sup- 
posed, of  being  painted  upon. 

The  stucco  used  for  internal  decorative 
pm-poses,  such  as  those  above  mentioned,  is 
a  composition  of  very  fine  sand,  pulverised 
marble,  and  gypsum,  mixed  with  water  till  it 
is  of  a  proper  consistency.  Within  a  short 
time  after  being  first  applied,  it  begins  to  set, 
or  gradually  harden,  in  which  state  it  is 
moulded,  and  may  at  length  be  finished  up 
witli  metal  tools. 

The  stucco  employed  for  external  worii  is 
of  a  coarser  kind,  and  variously  prepared, 
being  now  manufactured  wholesale  as  an 
article  of  commerce,  ready  for  use;  and  of 
which  the  different  sorts  are  generally  dis- 
tinguished by  the  name  of  cements.  Adam's 
or  Liardet's  Cement  is  an  oil-cement,  of  which 
the  chief  ingredients  ^ire  fine  whiting  and 
calcined  oyster- shells,  well  mixed  and  ground 
up  in  a  mill  with  oil.  Parker's  or  Eoman 
Cement,  that  now  most  in  use,  consists  chiefly 
of  a  preparation  of  argillaceous  limestone 
foimd  on  the  coast  of  Essex  and  Kent,  and 
in  the  Isle  of  Sheppey.  Of  Bailey's  Cement 
lime  and  sharp  sand  are  the  principal  ingre- 
dients. Mastic  Cement,  or  Hamelln's  Cement, 
is  composed  of  peroxide  of  lead  and  oil. 
Kccne's  Cement  is  one  of  .recent  invention,  and 
of  very  superior  quality,  t.iking  a  sui-face  and 
polisli  'almost  equal  to  that  of  the  finest 
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marble;  it  is  in  fact  a  species  of  scagliola; 
consequently  it  is  employed,  like  that,  only 
for  interior  decoration.  Almost  every  year 
produces  some  new  kind  of  stucco. 

If  perfectly  well  executed,  stucco  will  be 
nearly  equal  in  appearance  to  stone,  and  even 
superior  to  that  of  stone  of  inferior  quality. 
There  are  some  who  protest  against  the  use 
of  stucco  externally,  as  a  spurious  and  mere- 
tricious mode  of  building  with  sham  material ; 
but  it  is  certain  that  most  of  Palladio's  edifices, 
and  of  what  are  spoken  of  as  the  'marble 
palaces'  of  Venice  and  Eome,  are  merely 
faced  with  stucco. 

STUTTGAKT,  the  capital  of  the  kingdom 
of  Wiii-temberg,  has  manufactui-es  of  linen 
and  woollen  cloths,  silk,  cotton,  gloves,  carpets, 
shawls,  &c.,  and  is  noted  for  its  beautiful 
works  in  gold,  silver,  and  bronze;  mathema- 
tical, philosophical,  optical,  and  musical  instru- 
ments ;  cabinet  furniture,  lackered  ware,  and 
carriages.  The  bark  trade  is  extremely 
flourishing.  The  navigation  of  the  Neckar 
gives  Stuttgart  water-communication  with  the 
Rhine.  Lines  of  railway,  partially  in  operation 
and  rapidly  approaching  completion,  connect 
it  with  the  Bavarian  and  Rhine  railroads. 

STYRIA.    The  great  wealth  of  this  pro- 
vince of  Austria  consists  in  its  mines,  which 
are  confined  to  the  mountainous  portion  of 
the  country.    The  most  important  minerals 
are— silver,  copper,  lead,  iron  (540,000  cwt.  a 
year),  alum,  cobalt,  sulphm-,  salt,  marble,  and 
coal.    The  most  important  manufacture  is 
iron.    The  iron-mines  in  the  Erzberg,  in  the 
north  of  Styria,  were  well  known  to  the 
Romans  ;  this  mountain  does  not  contain  the 
ore  in  veins  or  strata,  but  presents  a  sohd 
mass  of  iron-ore,  which  has  been  worked 
without  interruption  for  eleven  centuries. 
There  are  a  few  manufactories  of  linen,  cotton, 
woollens,  and  silk,  but  none  of  considerable 
importance.    There  is  a  very  brisk  trade  be- 
tween Upper  and  Lower  Styria :  the  latter 
supplies  the  former  with  corn,  wine,  and 
tobacco,  and  receives  in  return  iron,  timber, 
and  salt.   The  exports  consist  of  the  metals 
above-named,  and  of  scythes,  sickles,  steel 
and  iron  wares,  including  razors,  and  several 
milhons  of  Jews'-harps.  The  imports  consist 
of  fine  cloths,  linens,  cottons,  silks,  and  jewel- 
lery, and  colonial  produce.    The  transit  U-ade 
between  Italy  and  Germany,  from  Vienna  to 
Trieste,  is  very  important.    Tliis  trade  is 
greatly  facihtated  by  good  common  roads,  and 
by  the  Vienna-Trieste  railway  now  open  from 
Vienna  to  Laybach. 

SUBMARINE  DESCENT.  A  few  details 
on  this  subject  will  be  found  under  Diving 
Bkll. 


SU'CCINUM  is  a  bituminous  substance  of 
a  peculiar  kind,  procm'ed  from  amber.  It  is 
not  now  used  in  the  crude  state  in  medicine, 
but  is  employed  to  yield  the  Oleum  Succiiii,  or 
Oil  of  Amber.  Volatile  oil  of  amber  probably 
contains  a  large  portion  of  creasote.  One 
part  of  rectified  oil  of  amber,  and  three  paits 
of  moderately  strong  nitric  acid,  form  Artificial 
Musk. 

SUET.  There  are  several  kinds  of  suet, 
according  to  the  species  of  animal  from  winch 
it  is  procured,  such  as  that  of  the  hart,  the 
goat,  the  ox,  and  the  sheep.  "When  recent,  it 
is  white,  easily  broken,  translucent  if  thin,  and 
almost  without  smell ;  it  soon  becomes  yellow 
and  rancid  by  exposm-e  to  the  air.  The  pre- 
ponderance of  stearin  renders  suet  the  most 
sohd  of  animal  fats.  It  Hquifies  with  a  gentle 
heat,  and  the  prepared  suet  of  the  Pharma- 
copeia is  obtained  by  melting  it  over  a  slow 
fire,  and  straining  it  to  separate  the  membra- 
neous portion.  It  is  used  as  an  ingredient  in 
cerates,  plasters,  and  ointments.  By  pouring 
it  when  melted  over  various  ai-ticles,  such  as 
potted  char,  from  which  it  thoroughly  ex- 
cludes the  air,  it  assists  greatly  in  preserving 
them. 

SUFFOLK  produces  scai-cely  any  minerals 
of  value.  Chalk  and  SheU-Marl  from  the 
crag  formation  are  dag  from  manures.  _  This 
county  forms  one  of  the  best  cultivated  districts 
in  the  southern  part  of  Great  Britain.  The 
greater  part  of  the  land  is  under  the  plough  ; 
there  being  now  scarcely  such  a  thing  to  be 
seen  as  a  common  field.  There  is  no  part  of 
England  where  the  implements  of  husbandry 
are  more  perfect  than  in  Suffolk,  or  where  new 
implements  are  tried  mth  more  readiness  and 
with  less  prejudice;  nowhere  is  so  great  a 
variety  of  farm-machmes  used  for  saring 
labour. 

Suffolk  is  far  from  being  a  manufacturing 
county ;  yet  it  has  a  few  busy  and  flourishing 
towns.  At  Bungay  a  considerable  trade  is 
carried  on  in  grain  and  other  articles  of  provi- 
sion by  means  of  the  Waveney,  which  is  navi- 
gable up  to  Bungay  for  small  barges.  At 
Ipswich  the  manufactui-es  of  the  to\vn  consist 
chiefly  in  the  spinning  of  woollen  yarn,  ship- 
building, sail-making,  &c.  Its  commerce 
arises  from  the  exportation  of  corn,  malt,  and 
other  produce  of  the  suiTOunding  countiy. 
There  is,  however,  one  notable  establishment, 
that  of  Messrs.  Ransomes  and  May,  where 
machinery  and  agiicultural  implements  are 
manufactured  on  a  large  scale.  Loircslojl  has 
lately  risen  into  importance  on  account  ol  the 
excellent  hai-bour  formed  there,  in  connection 
with  the  NorfoUc  railway.  Mail  steamers  have 
just  commenced  (April  1851)  to  run  from 
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Lowestoft  to  Denmoi-k,  under  circumstances 
which  promise  to  be  very  beneficial  to  the 
town.  From  Siowmarket  a  considerable  quan- 
tity of  com  and  malt  are  sent  in  river-craft 
down  to  Ipswich  to  be  shipped  there  :  timber 
and  deals,  coals  and  slate,  are  brought  up  from 
Ipswich  for  the  supply  of  the  neighbourhood. 

SUG-4.E.  Although  this  valuable  commo- 
dity is  obtainable  from  various  sources,  the 
sugar  cane  is  that  which  yields  by  far  the 
largest  supply.  This  cane  grows  in  the  warm 
disti-iots  both  of  the  old  and  the  new  world. 

Culture.— The  stems  vai-y  in  height  from 
eight  feet  up  even  to  twenty  feet,  and  are 
di\'ided  by  prominent  annular  joints  into  short 
lengths.  The  outer  part  of  the  cane  is  hard 
and  brittle ;  but  the  inner  consists  of  a  soft 
pith,  which  contains  the  sweet  juice,  and  this 
juice  is  elaborated  separately  in  each  joint. 
The  canes  ai-e  usually  propagated  by  sUps  or 
cuttings,  which  ai-e  planted  either  in  holes  dug 
by  hand,  or  in  trenches  formed  by  a  plough, 
about  eight  to  twelve  inches  deep.  The 
planting  usually  takes  place  from  August  to 
November,  and  the  cutting  in  Mai-ch  or  Apiil. 
The  maturity  of  the  cane  is  indicated  by  the 
skin  becoming  dry,  smooth  and  brittle ;  by  the 
cane  becoming  hea^'y ;  the  pith  gray,  approach- 
ing to  brown ;  and  the  juice  sweet  and  gluti- 
nous. The  canes  which  grow  immediately 
from  the  planted  shps  are  caRei  plant-canes  ; 
but  it  is  usual,  in  the  West  Indies,  to  raise 
several  crops  in  successive  years  from  the 
same  roots  ;  the  canes  which  sprout  up  from 
the  old  roots,  or  stoles,  being  called  rattoons. 
The  rattoons  are  not  so  vigorous  as  the  origi- 
nal plant-canes  ;  but  they  afford  better  sugar, 
and  that  with  less  trouble  in  clarifying  and 
concentrating  the  juice.  The  canes  are  cut  as 
near  the  ground  as  possible,  because  the  richest 
juice  is  found  in  the  lower  joints  ;  and,  after 
cutting  them,  it  is  considered  weU  to  cut  the 
stumps  down  a  few  inches  below  the  smrface 
of  the  ground,  and  to  cover  them  up  with 
mould.  One  or  two  of  the  top  joints  of 
the  cane  are  cut  off,  and  the  remainder  is 
divided  into  pieces  about  a  yard  long,  tied  up 
in  bundles,  and  carried  immediately  to  the 
sugar-mill.  The  upper  branches  of  the  cane 
are  used  as  food  for  cattle ;  and  the  remainder 
of  the  waste  forms  a  valuable  manure,  for 
which  purpose  the  trash,  or  waste  from  the 
mill,  is  admirably  suited,  though  much  of  it  is 
usually  consumed  as  fuel. 

Manufacture. — The  manufacture  of  sugar  is 
that  train  of  operations  by  which  the  juice  is 
extracted  from  the  canes,  and  brought  to  a 
granulated  state.  In  the  West  India  sugar- 
milLs  employed  for  crushing  (he  canes,  a 
negro  applies  the  canes  in  a  regular  layer  or 
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sheet  to  tliG  interval  between  two  rollers, 
which  seize  and  compress  tbem  violently  as 
they  pass  between  them.  The  ends  of  the 
canes  ai-e  then  tm-ned,  either  by  another  negro 
on  the  opposite  side  to  the  feeder,  or  by  a 
framework  of  wood  called  a  dumb  returner, 
so  that  they  may  pass  back  again  between  two 
other  rollers  placed  closer  together.  Channels 
are  made  to  receive  the  liquor  expressed  from 
the  canes,  and  to  conduct  it  to  the  vessels  in 
which  it  is  to  undergo  the  succeeding  opera- 
tions. Improved  sugar  mills  have  been  lately 
brought  into  use. 

Cane-juice  as  expressed  by  the  mill,  is  an 
opaque  shghtly  viscid  fluid,  of  a  dull  gray, 
ohve,  or  olive-green  colom-,  and  of  a  sweet 
balmy  taste.  The  juice  is  so  exceedingly 
fermentable  that  in  the  climate  of  the  West 
Indies  it  would  often  run  into  the  acetous 
fermentation  in  twenty  minutes  after  leaving 
the  miU,  if  the  process  of  clarifying  were  not 
immediately  commenced. 

The  processes  followed  in  the  West  Indies 
for  separating  the  sugar  from  the  juice  are  as 
follows.  The  juice  is  conducted  by  channels 
from  the  mill  to  large  flat  bottomed  clarificrs, 
which  contain  from  three  hundred  to  athousand 
gallons  each.  When  the  clorifier  is  fiUed  with 
juice,  a  little  slaliied  lime  is  added  to  it ;  and 
when  the  liquor  in  the  clarifier  becomes  hot 
by  a  fire  underneath,  the  sohd  portions  of  the 
cane-juice  coagulate,  and  are  thrown  up  in  the 
form  of  scum.  The  clarified  juice,  which  is 
bright,  clear,  and  of  a  yellow  wine-colour,  is 
transfen-ed  to  the  lai-gest  of  a  series  of  evapo- 
rating coppers,  or  pans,  three  or  more  in 
number,  in  which  it  is  reduced  in  bulk  by 
boihng  ;■  it  is  transferred  from  one  pan  to 
another,  and  heated  until  the  sugar  is  brought 
to  the  state  of  a  soft  mass  of  crystals,  imbedded 
in  molasses,  a  thick,  viscid,  and  uncrystalUsable 
fluid.  The  soft  concrete  sugar  is  removed 
from  the  coolers  into  a  range  of  casks,  in 
which  the  molasses  gradually  drains  from  the 
crystalline  portion,  percolating  through  spongy 
plantain-staUiS  placed  in  a  hole  at  the  bottom 
of  each  cask,  which  act  as  so  many  drains  to 
convey  the  liquid  to  a  large  cistern  beneath. 
With  sugar  of  average  quality  three  or  four 
weeks  is  sufficient  for  this  purpose.  The 
liquid  portion  constitutes  molasses,  which  is 
employed  to  make  rum.  The  crystallised 
portion  is  packed  in  hogsheads  for  shipment 
as  Eaw,  Brown,  or  Muscovado  Sugar ;  and  in 
this  state  it  is  commonly  exported  from  our 
West  Indian  colonies.  The  sugar  loses  usually 
about  12  per  cent,  in  weight  by  the  drainage 
of  the  remaining  molasses  from  it  while  on 
ship-board. 

Befinw{i.—H\\Q  refining  of  sugar  is  mainly 
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a,  bleaching  process,  conducted  on  a  lai'ge 
scale  in  England.  There  ai-e  two  varieties 
produced  by  this  bleaching,  viz.  clayed  and  lo({/' 
sugar.  For  clayed  sugar,  the  sugar  is  removed 
trom  the  poolers  into  conical  earthen  moulds 
called  formes,  each  of  which  has  a  small  hole 
at  the  apex.  These  holes  being  stopped  up 
the  formes  are  placed,  apex  downwards,  in 
other  earthen  vessels.  The  syrup,  after 
being  stu'red  round,  is  left  for  from  fifteen  to 
twenty  hours  to  crystallise.  The  plugs  are 
then  withdrawn,  to  let  out  the  uncrystallised 
syrup  ;  and,  the  base  of  the  ci^stallised  loaf 
being  removed,  the  forme  is  filled  up  with 
pulverised  white  sugar.  This  is  well  pressed 
down,  and  then  a  quantity  of  clay,  mixed  with 
water  is  placed  upon  the  sugar,  the  formes 
being  put  into  fresh  empty  pots.  The  mois- 
ture from  the  clay,  filtering  through  the 
sugar,  carries  with  it  a  portion  of  the  colouring 
matter,  which  is  more  soluble  than  the  crystals 
themselves.  By  a  repetition  of  this  process 
the  sugar  attains  nearly  a  white  colour,  and  is 
then  di-ied  and  crushed  for  sale. 

But  loaf  sugar  is  the  land  most  usually 
produced  by  the  refining  processes.  The 
brown  sugar  is  dissolved  with  hot  water,  and 
then  filtered  through  canvas  bags,from  which  it 
exudes  as  a  clear,  transparent  though  reddish 
syrup.  The  removal  of  this  red  tinge  is 
efiected  by  filtering  the  syrup  through  a  mass> 
of  powdered  charcoal ;  and  we  have  then  a 
perfectly  transparent  and  colourless  liquid. 
In  the  evaporation  or  concentration  of  the 
clai'ified  syrup,  which  forms  the  next  j)art  of 
the  refining  process,  the  boiling  is  effected 
(under  the  admirable  system  introduced  by 
Mr.  Howard)  in  a  vacuum,  at  a  temper atm-e 
of  about  140°  Fahr.  The  sugai'-pan  is  a  large 
copper  vessel,  with  arrangements  for  extracting 
the  air,  admitting  the  syrup,  admitting  steam 
pipes,  and  draining  off  the  sugar  when  concen- 
trated. In  using  the  pan,  a  quantity  of  syrup 
is  admitted  ;  and  an  air-pump  is  set  to  work,  to 
extract  all  the  air  from  the  pan,  in  order  that 
the  contents  may  boil  at  a  low  teraperatiu-e. 
The  evaporation  proceeds  ;  and,  when  com- 
pleted, the  evaporated  syrup  flows  out  of  the 
pan  through  a  pipe  into  an  open  vessel 
beneath,  called  the  granulating  vessel,  ai'ound 
which  steam  circulates,  and  within  which  the 
syrup  is  brought  to  a  partially  crystallised  state. 
From  the  granulators  the  syrup  or  sugar  is 
transfeiTed  into  moulds  of  a  conical  form, 
which  were  formerly  made  of  coai'se  pottery, 
but  are  now  usually  of  iron  ;  in  these  moulds 
the  sugar  crystallises  and  whitf.ns,  the  remain- 
ing uncrystallised  syrup  flowing  out  at  an 
opening  at  the  bottom  of  the  moulds.  This 
syrup  is  re-boiled  with  raw  sugai-,  so  as  to 


yield  an  inferior  quality  of  sugar ;  and  when 
all  the  crystallisable  matter  has  been  extracted 
from  it,  the  remfiinder  is  scld  as  treacle.  The 
loaves  of  sugar,  after  few  flnishing  processes, 
are  ready  for  s^lc. 

The  improvements  introduced  into  the  pro- 
cesses qf  sugar-reflmng  allow  loaf  sugar  to  be 
now  sold  at  a  price  so  little  exceeding  that  of 
raw  sugar,  that  the  manufacture  has  lately 
vastly  increased. 

Sugar-Candy  is  a  kind  of  crystaUised  sugar 
made  in  China  and  India.  The  crystals  are 
formed  around  small  strings  or  twigs,  from 
which  they  are  afterwards  broken  ofi'.  Wheri 
heated  to  365°  Fahr.  sugar  melts  into  a  viscid 
colourless  liquid  which  when  cooled  suddenly, 
becomes  harley-sugar. 

Beet  Eqot  Sugar  is  briefly  described  under 
Beet.  The  manufactm'e  is  not  in  a  flomishiug 
state,  as  it  cannot  well  compete  commercially 
with  that  from  the  sugai'-cane.  There  is  a  pro- 
ject at  present  on  foot  for  estabhshing  the  beet- 
sugar  manufactm-e  in  Ireland.  It  is  proposed 
to  estabhsh  a  Company  with  a  capital  of  half  a 
million  sterUng ;  and  to  buy  Irish  beet  root 
^rith  a  view  of  extracting  sugar  from  it  by 
processes  which  have  recently  been  patented,' 
and  the  patents  for  which  are  to  be  held  by 
the  Company.  The  projectors  start  upon  the 
basis  that  the  climate,  soil,  and  labour-supply 
of  Ireland  are  highly  favom'able  to  the  cultm-e ; 
and  that  the  patent  processes  are  calculated 
to  perform  the  exti'action  of  sugar  well  and 
cheaply.  It  remains  to  be  shemi  how  far 
these  anticipations  are  capable  of  being  borne 
out;  if  commercially  advantageous  at  all, 
Ireland  must  vmquestionably  be  benefited  by 
it.  The  Company's  calculations  give  400  tons 
of  sugar  and  100  tons  of  molasses  for  6000 
tons  of  beet-root ;  and  shadow  forth  a  flatter- 
ing rate  of  prospective  dividend.  So  do  the 
calculations  of  the  Msh  Peat  Company  ;  and 
we  can  only  at  present  express  a  wish  that  the 
anticipations  may  be  realised,  (.\pril  185 l.j 

It  has  just  been  announced  that  there  are 
now  303  Beet-Sugar  Manufactories  in  France  ; 
and  that  the  produce  of  French  Beet-Sugai-  in 
1850  was  74,628,607  kilogrammes  —  about 
160,917,900  lb. 

Sugar  Trade.— Before  the  discovery  of 
America,  sugar-  was  a  costly  luxury  used  only 
on  rare  occasions.  About  1459  Margai-et 
Paston,  writing  to  her  husband,  who  was  a 
gentleman  and  land-owner  in  Norfolk,  begs 
that  he  will '  vouchsafe"  to  buy  her  a  pound  of 
sugai*.  The  consumption  has  gradually  but 
steadily  increased  throughout  the  world. 

The"  sugar  traJe  of  1840  and  1860  exliibited 
the  following  results.  The  imporiatiou  of 
sugar  amounted  to  the  quantities  here  stated: 
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1849  1850 

FromWestTndies  2,839,912  cwts.  2,584,102 

From  Mauritius       897,814  „  1,003,312 

From  East  Indies  1,47-4,474  „  1,346,081 

Foreign                 1,725,149  „  1,352,470 

Eefined                   304,392  „  355,387 

Molasses              1,311,435  „  1,249,790 


8,553,176  cwts.  7,89'1,214 
The  total  quantities  of  all  kinds  of  sugar  and 
molasses  re-exported  in  the  same  two  years, 
together  with  the  exports  of  sugar  refined  in 
England,  were 

1849  1850 

Ee-exports    761,280  cwts.  466,219 

British  refined   223,273    „  209,235 


984,559  c^vts.  675,454 
The  gross  amount  of  duty  received  on  the 
imported  sugai-  was  4,139,999^.  in  1849,  and 
4,]  30,819/.  in  1850.  . 

The  duties  on  the  importation  of  sugar  into 
this  countiy  have  varied  very  oousiderahly. 
Between  the  years  1661  and  1815  the  duty 
was  gradually  raised  from  Is.  6d.  to  30s.  per 
cwt.  on  British  plantation  sugar.  From  1815 
to  1844  it  vaiiedfrom  24s.  to  30s.  East  India 
sugar  paid  a  higher  duty  than  West  India 
until  1836,  when  the  two  were  assimilated. 
Foreign  sugar  paid  a  duty  of  60s.  to  63s.  per 
cwt.  until  the  recent  legisla,tive  changes.  In 
1844  a  change  was  made,  whereby  sugar  from 
certain  foreign  countries,  under  certain  defined 
circtmistances,  might  be  admitted  at  34s. 
instead  of  63s.  duty.  In  1845  another  act 
fixed  the  duty  on  sugar,  from  either  the  East 
Indies  or  West  Indies,  at  sums  vai-ying  from 
14s.  to  21s.,  according  to  the  quality.  By  an 
act  passed  in  1846,  there  was  to  be  a  gradual 
reduction  of  duties  from  18-16  to  1851,  at  the 
expiration  of  vrhich  period  the  duty  on  foreign 
sugar  was  to  he  the  same  as  that  on  East  or 
West  India  sugai-.  By  another  act  passed  in 
1 848  this  principle  of  gradual  reduction  is  to 
extend  until  July,  1854,  after  which  time 
sugai-3  from  all  countries  vnW  be  placed  on 
the  same  footing.  They  will  all  pay  at  that 
time  the  following  import  duties  per  cwt. ; 


s.  d. 

Eefined  sugar    13  4 

White  clayed    11  8 

Brown  clayed    10  0 

Bro\vn  raw    10  0 

Molasses    3  9 


SULPHUR,  or  Brim.<ilone,  is  a  solid  ele- 
mentary non-metallic  body,  which  has  been 
known  fi-om  the  remotest  antiquity.  It  is  met 
with  pure,  and  in  various  states  of  comljina- 
tion.  Sulphur,  both  crystallised  and  massive, 
occurs  in  beds  and  veins  in  Swahia,  Hungaiy, 


and  Switzerland.  Voloanio  Bulphur  is  found 
in  immense  quantities  in  Italy  and  Sicily. 
The  volcanic  sulphur  brought  to  this  country 
is  pm'ified  for  use.  What  is  called  refined 
sulphur  is  pm'ified  by  distillation  in  a  large 
cast-iron  still,  and  it  is  condensed  in  an  ii'on 
receiver  kept  cool  by  water ;  when  melted  and 
oast  into  wooden  moulds,  it  is  called  roll  or 
stick  sulphur;  and  when  the  vaporised  sulphur  is 
condensed  in  a  large  chamber,  it  has  the  form 
of  powder,  and  is  called  sublimed  sulphur,  or 
Jlowers  of  sulphur. 

Sulphur  is  of  a  bright  yellow  colour,  resin- 
ous lustre,  sUght  odour,  and  nearly  opaque. 
It  is  insoluble  in  water,  but  dissolves  in  alcohol 
and  in  boihng  oil  of  turpentine.  It  is  very 
volatile.  When  sulphur  is  heated  it  begins 
to  vaporise  before  it  fuses  :  at  555°  to  600°  it 
is  rapidly  volatilised,  and  in  close  vessels  is 
condensed  withoiit  change.  Some  metals 
when  heated  in  it  bm-n  vividly.  The  fusing- 
point  of  sulphm*  is  232°,  and  between  this 
and  280°  it  possesses  the  highest  degree  of 
fluidity :  at  320°  it  begins  to  thicken,  and  at 
482°  is  so  tenacious  that  it  will  not  flow  from 
an  inverted  vessel :  from  this  to  600°,  which 
is  its  boihng  point,  it  again  becomes  liquid, 
but  not  so  perfectly  so  as  at  280° ;  when  boiled 
in  close  vessels,  an  orange -coloured  vapour  ia 
formed.  When  pom-ed  into  water  in  a  fluid 
state,  at  about  the  tempert^tm'e  of  428°,  it  be- 
comes a  brown  pasty  mass,  which  readily 
receives  and  retains  any  form  given  to  it,  and 
hence  it  is  employed  in  taking  casts. 

The  compounds  of  sulphm'  with  oth? 
bodies  are  of  almost  incalculable  importauci.. 
With  oxygen  it  forms  sulphurous  acid  gas, 
which  has  powerful  bleaching  properties.  With 
a  further  portion  of  oxygen,  it  forms  sulphuric 
acid,  so  largely  emjployed  in  the  manufacturing 
arts.  With  hydrogen  it  forms  sulphuretted 
hydrogen  gas,  the  powerful  constituent  of  Har- 
rogate and  other  mineral  waters.  When  sul- 
phur has  been  brought  to  the  state  of  sul- 
phuric acid  by  combining  ^ith  oxygen,  it 
becomes  still  more  valuable  than  in  any  of 
the  above  named  forms ;  for  it  then  consti- 
tutes the  well-lciown  sulphates,  by  combining 
with  various  oxides  ;  we  thus  have  the 
sulphates  of  soda,  potash,  ammonia,  iron, 
coppci",  barytes,  lime,  magnesia,  &c.,  the 
practical  uses  of  which  are  so  numerous. 

Sulphur  Trade. — Although  sulphur  exists 
in  Iceland,  Tenerilfe,  St.  Vincent's,  and  some 
other  places,  the  expense  of  obtaining  it  is  so 
great,  that  Sicily  alone  has  furnished  the  sup- 
ply required.  From  1833  to  1838  England 
took  49  per  cent,  of  the  whole  quantity  of  sul- 
phm' exported  from  Sicily,  and  France  43  per 
cent.,  leaving  only  8  per  cent,  for  all  othei 
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countaies ;  and  part  of  this  was  shipped  for 
Malta,  and  evsntixally  reached  England.  The 
Sicilian  sulphur  mines  are  the  property  of 
individuals,  and  from  fifteen  to  twenty  English 
fii-ms  settled  in  Sicily  are  engaged  in  the 
trade.    In  1836  M.  Taix,  a  Frenchman,  laid 
before  the  Sicilian  government  a  project  for 
establishing  a  company  which  was  to  have  the 
exclusive  right  during  ten  years  of  pmxhasing 
SiciUan  sulphm-  at  fixed  prices,  on  condition 
of  spending  10,000/.  a  year  in  constructing 
roads,  and  exporting  one-third  of  the  quantity 
produced  in  Sicilian  vessels.    The  British 
merchants  becoming  alarmed,  the  Sicilian 
government,  in  reply  to  the  British  ambas- 
sador, stated  that  no  such  project  would  be 
adopted.    It  would  have  been  in  direct  con- 
travention to  certain  commercial  treaties  be- 
tween the  two  governments.    The  Sicilian 
government  did,  however,  enter  into  a  con- 
tract with  M.  Taix,  and  on  the  4th  of  July, 
1838,  notice  was  given  at  Palermo  that  the 
monopoly  would  come  into  operation  on  the 
1st  of  August  ensuing.    The  negociations 
respecting  this  monopoly  were  conducted  with 
great  secrecy,  and  it  came  into  operation  so 
suddenly,  that  twenty-four  vessels  lost  their 
cai'goes.    The  British  lessees  of  mines,  and 
all  others,  were  compelled  to  produce  only  a 
fixed  quantity  of  sulphur ;  prices  rose  more 
than  twofold,  contracts  could  not  be  completed, 
the  supply  became  inadequate  to  the  English 
demand,  and  other  quarters  were  loolved  to 
for  a  supply.    At  length  the  British  govern- 
ment took  very  decided  steps  to  put  an  end 
to  a  monopoly  established  in  the  face  of  com- 
mercial treaties  ;   and  the  trade  was  then 
restored  to  its  former  footing. 

The  imports  of  sulphur  dming  the  last 
three  years  have  been  as  follows  : — 

J  848  668,392  cwts. 

1849  ,.845,388  „ 

1850  664,630  „ 

SULPHUBATION,  or  SULPHURING,  is 
the  process  of  bleaching  employed  to  give 
whiteness  to  silk  and  woollens  by  exposing 
them  to  the  fumes  of  burning  sulphur.  For 
this  process  a  detached  chamber,  without 
chimney,  is  made  use  of,  so  constructed, 
that,  when  required,  a  ciu^-ent  of  air  may  be 
passed  through  it.  Straw-plat  work  is  also 
bleached  by  sulphuring. 

SULPHURIC  ACID  MANUFACTURE. 
The  manufactiirc  of  this  important  acid  in- 
volves arrangements  of  great  magnitude  and 
interest.  At  the  chemical  works  of  Glasgow, 
Newcastle,  and  a  few  other  large  towns,  the 
production  of  sulphuric  acid  is  earned  on 
upon  a  vast  scale.  The  process 
mainly  in  bringing  sulphui-  in 


the  air  and  combining  tho  fumes  thus  pro 
duced  with  water.  As  the  fumes  are  very 
deleterious  to  tlie  workmen,  and  as  both  tlio 
fumes  and  the  liquid  exert  a  coiTOsive  action 
on  the  vessels  which  contain  ihem,  the 
apparatus  requires  to  be  of  a  very  peculiar 
Itind. 

In  the  first  place  the  Sicilian  sulphur  is 
placed  in  a  series  of  close-fitting  iron  furnaces, 
where  it  is  kindled ;  it  combines  mth  oxygen 
in  the  act  of  burning,  and  produces  sulphurous 
acid  gas,  which  gas  finds  an  exit  into  a  lioUow 
wall  behind  the  row  of  furnaces.  The  gas 
passes  from  thence  into  vessels  which  ai-e 
among  the  largest  known  in  any  department 
of  manufactm'es.  At  the  Felling  chemical 
works  near  Newcastle,  there  ai'e  two  sulphm-- 
ous  acid  chambers,  each  200  feet  long,  20 
wide,  and  20  high;  and  fom-  others  about 
half  this  length;  they  ai-e  formed  of  sheet 
lead,  framed  strongly  together. 

In  the  leaden  chambers  a  conversion  takes 
place  of  sulpliitrous  acid  into  sulphuric  acid, 
and  from  a  gas  to  a  liquid.    While  the  sul- 
phur has  been  bm-ning  in  the  furnaces,  such 
other  ingredients  as  mil  yield  a  little  nitrous 
acid  vapom*  are  also  heated  in  the  fm-nace ;  the 
nitrous  acid  vapom-  accompanies  the  sulphu- 
rous acid  gas  into  the  chamber :  steam  is  also 
admitted  into  the  chamber,  and  a  cm-ious 
chemical  result  follows.    The  acid  gas,  moist- 
ened by  the  steam,  abstracts  oxygen  from  the 
nitrous  acid  vapour,  and  becomes  thereby 
changed  from  sulphurous  into  sulphrnvf  acid ; 
and  this  sulpliuric  acid,  combining  with  the 
water  of  the  condensed  steam  in  tlie  bottom  of 
the  chamber,  becomes  a  Hquid,  and  then  con- 
stitutes the  sulphm-ic  acid,  or  oil  of  vitriol  of 
the  shops.  In  order  to  concenti-ate  the  acid  for 
some  purposes,  it  requires  to  be  distilled ;  but 
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such  is  its  coiTodiug  nature,  that  few  mate- 
rials will  resist  its  action;  and  hence  the 
costly  metal  platimim  is  used  for  the  stills  for 
distniing  this  acid.  At  the  Felling  works  a 
platinum  stiU  was  proAaded  some  years  ago, 
which  cost  one  thousand  guineas,  its  weight 
being  about  one  thousand  ounces  ;  it  there- 
fore cost  about  four  times  its  weight  in  pm-e 
silver  !  Platinum  has,  however,  become  less 
costly  in  recent  years. 

SUMACH,  or  SHUMAG,  is  a  tanning  and 
dye  drug  procured  from  the  genus  of  Bhus 
Ijlants.  The  chief  species,  Shus  coiinus,  grows 
extensively  in  warm  climates.  It  is  made 
use  of,  like  many  other  species,  for  tanning 
in  Italy,  where  it  is  called  scotino ;  the  wood 
used  by  the  modern  Greeks  for  dyein 


IS 


wool  of  a  beautiful  rich  yellow  colour.  The 
Rhus  coriaria  is  extensively  used  for  tanning ; 
and  it  is  said  that  aU  the  leather  made  in 
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Tui-koy  is  tanned  with  tbo  biu'k  of  tliis 
species. 

Besides  the  dye  and  tan  ingredient,  many 
species  of  sumach  tree  yield  a  varnish  or 
japan.    The  well-Iinown  gum-copal  of  com- 
merce, from  which  copal  varnish  is  made,  is 
beheved  to  be  procm-ed  from  the  lihus  copal- 
Una.    The  celebrated  japan  varnish  is  pro- 
duced from  the  Ithus  vcraicifcra,  or  varnish- 
bearing  sumach.  The  vai-nish  is  obtained  from 
those  branches  of  the  plant  which  are  about 
two  or  three  years  old,  by  incision ;  it  is  at 
first  white,  and  of  the  consistence  of  cream, 
but  it  thickens  and  blackens  after  a  little  ex- 
posure ;  it  is  exceedingly  transparent,  and 
when  used  a  dai-k  surface  of  finely  powdered 
choi-coal  is  placed  underneath  it.    The  Ja- 
panese use  this  vai-nish,  which  is  very  hard, 
on  their  doorposts,  windows,  household  furni- 
tm-e,  and  nearly  all  their  wood-work. 

The  sumach  used  by  the  tanners  of  Ber- 
mondsey,  is  the  powder  of  the  leaves  and 
young  branches  of  the  Bhus  coriaria ;  it  has 
a  fine  yellow  colour,  and  is  imported  from 
Sicily  in  cloth  bags  containing  about  one  cwt. 
each.  Eor  the  mode  of  using  it  in  tanning 
goat-skins,  see  Leathee  Manueactum:.  No 
less  than  12,929  tons  of  sumach  were  im- 
ported in  1850. 

SUMATRA.    This  is  ohe  of  the  most  fer- 
tile and  important  islands  in  the  eastern 
hemisphere.    Rice  is  cultivated  in  the  lowest 
plains  and  in  the  elevated  valleys  of  the 
mountain  range.     The  most  common  es- 
culent vegetables  are    different   kinds  of 
yams,  both  red  and  white;  the  St.  Helena 
yam ;  sweet  potatoes,  common  potatoes  only 
in  the  more  elevated  districts  ;  bredy,  a  kind 
of  spinach ;  lobuck,  or  the  Spanish  radish ; 
the  large  purple  brinjall,  or  egg-plant ;  and 
many  different  sorts  of  beans,  with  white  and 
green  peas,  and  onions.  The  peas  and  onions 
are  ai-ticles  of  export  from  the  north-eastern 
coast  to  Penang  and  Singapore.    Chili  or 
capsicum,  turmeric,  ginger,  coriander,  and 
cummin  seed,  are  raised,  especially  on  the 
western  coast.    Hemp  is  extensively  culti- 
*    vated,  but  only  for  smoking  with  tobacco. 
Tobacco  is  also  grown,  and  is  an  article 
of  export  from  the  harbours  on  the  north- 
eastern coast.     Melons  are  raised  on  the 
plains,  and  sometimes  attain  an  extraordinary 
size.    Sesamum  is  cultivated  for  its  oil ;  and 
the  Palma  Christi,  from  which  castor-oil  is 
obtained,  grows  wild.    The  sugar-cane  is  only 
cultivated  for  chewing;  no  sugar  is  manufac- 
tured, but  it  is  imported  from  Java.  The 
plantations  of  betel-vines  are  extensive.  In- 
digo and  cotton  arc  raised  for  domestic  use 
only.   The  fruits  are  abundant,  and  include 
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the  cocoa-nut,  plantains,  banana,  the  bread- 
fruit tree,  jack  tree,  mangustecns,  dunans, 
mango,  different  kinds  of  orange  and  lemon 
trees,  especially  the  shaddock:  the  pine  apple, 
the  jambo,  the  guava,  the  papaya,  the  custard- 
apple,  the  pomegranate,  and  the  tamarind 
The  pepper-plant  is  more  abundant  in  Sumatra 
than  in  any  other  part  of  the  globe.  Coffee, 
sago,  cloves,  and  nutmegs  are  grown.  The 
forests  supply  an  inexhaustible  variety  ot 
timber. 

Sumatra  was  once  noted  for  its  gold,  and  a 
considerable  quantity  is  still  exported.  Tm 
occurs  in  several  places  on  the  great  plam, 
but  is  very  httle  worked,  as  large  quantities 
are  obtained  in  the  Island  of  Banca,  where  it 
is  got  with  less  labour.  Copper  is  found  be- 
tween 2°  and  3°  N.  lat.,  where  it  occm-s  m 
great  abundance  in  an  extensive  tract.  Sumatra 
contains  gold,  but  it  is  not  much  worked.  Iron, 
sulphur,  saltpetre,"  coal,  and  salt,  occm-  m 
small  quantities. 

Nothing  perhaps  shows  more  clearly  the 
advanced  state  of  civihzation  of  the  inhabitants 
of  Sumatra  than  their  manufacturing  industry. 
The  most  important  manufactm'es  are  those 
of  iron  and  steel,  which  are  carried  to  a  con- 
siderable degree  of  perfection  in  Menangcabau, 
where  iron  has  been  worked  from  time  imme- 
morial. Silk  and  cotton  fabrics,  earthenware, 
and  various  works  in  metal,  are  among  the 
best  of  the  manufactures. 

SUN-DIAL.    Up  to  a  comparatively  recent 
period  the  science  of  constructing  sun-dials, 
under  the  name  of  gnomonies,  was  an  impor- 
tant part  of  practical  science.    As  long  as 
watches  were  scarce,  and  clocks  not  very  com- 
mon, the  dial,  which  is  now  only  a  toy,  was  in 
actual  use  as  a  timekeeper.    Of  the  mathe- 
matical works  of  the  17th  century  which  are 
found  on  book-stalls,  none  are  so  common  as 
those  on  dialling.    A  sun-dial  consists  of  two 
parts  :  the  style,  usually  supphed  by  the  edge 
of  a  plate  of  metal,  always  made  parallel  to 
the  earth's  axis,  and  therefore  pointing  to- 
wards the  north ;  and  the  dial,  which  is  another 
plate  of  metal,  horizontal  or  not,  on  which 
are  marked  the  directions  of  the  shadow  for 
the  several  hours,  their  halves  and  quarters, 
and  sometimes  smaller  subdivisions. 

The  varieties  of  sun-dial  are  numerous ; 
but  as  the  instrument  is  now  little  in  use,  it 
is  unnecessary  to  describe  them. 

SUNDERLAND,  with  its  northern  subiu-b 
of  Monk  Wearmoutk,  constitutes  tlie  busy 
commercial  mouth  of  the  Wear.  This  river 
is  crossed  by  an  iron  bridge  of  one  arch, 
erected  near  the  close  of  the  last  century. 
The  abutments  are  piers  of  nearly  solid  ma- 
sonry, 24  feet  in  thickness.   The  arch  is  of 
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iron,  and  forms  the  segment  of  a  large  circle 
having  a  span  of  230  feet ;  the  height  above 
low  water  is  CO  feet  to  the  sprmg,  and  9-1  feet 
to  tlie  centre  of  tlie  axch,  so  that  ships  of 
300  tons  pass  under  it  very  readily  by  lower- 
ing their  top-gallant  masts.  The  superstruc- 
tiu-e  is  of  timber  planked  over,  with  flagged 
footpaths  and  ii-on  balustrades.  This  was  for 
many  years  the  most  remai-kable  iron  bridge 
in  England. 

The  preservation  and  improvement  of  the 
port  and  harboiu-  of  Sunderland  are  enth-ely 
owing  to  the  exertions  of  commissioners  who 
have  been  appointed  under  successive  acts  of 
parUament  for  levying  certain  dues  and  ap- 
plying them  to  the  cleansing  and  improving 
of  the  harbour. ;  These  works,  and  particularly 
tlie  construction  of  piers  on  both  sides  of  the 
mouth  of  the  river,  have  had  so  great  an 
efl'ect  in  improving  the  port,  that  ships  draw- 
ing from  15  to  18  feet  of  water  can  now  enter 
and  depart  from  the  harbour  ynth  great  safety. 
There  is  a  wet-dock  comprising  nearly  8  acres, 
with  a  tidal  basin  attached  to  it,  on  the  north 
side  of  the  river  near  the  enti-ance  of  the  har- 
bour. In  July,  1850,  a  very  large  wet-dock 
was  opened  on  the  south  side  of  the  liver. 
The  works  extend  from  the  river  to  Hendon 
Bay.  First  is  the  tidal  harbour  of  2|  acres 
opening  from  the  river;  next  the  hall-tide 
basin  (2J  acres),  leading  from  it  to  the  great 
dock  of  20  acres,  near  the  south  end  of  which 
are  the  two  jetties,  one  already  occupied  by 
four  staiths  for  the  shipment  of  coals,  the 
rest  of  the  accommodation  being  intended  for 
general  traffic.  The  widths  of  the  entrances 
between  the  tidal  harbour  and  the  haJf-tide 
basin  are  respectively  45  and  60  feet,  and  that 
between  the  half- tide  basin  and  the  great  dock 
60  feet.  In  the  great  dock  the  depth  in  the 
middle  at  high  water  of  ordinary  spring  tides  is 
24  feet,  and  at  neap  tides  20  feet  6  inches.  Be- 
sides the  site  recovered  from  the  sea,  now  form- 
ing the  dock,  an  area  of  upwards  of  25  acres 
of  land  has  in  like  manner  been  gained  from 
the  sea  to  the  eastward  of  the  dock,  which  will 
he  found  exceedingly  valuable  and  available 
for  many  useful  purposes.  The  coal  traffic 
is  brought  by  the  branch  railway  to  the  staiths 
on  the  jetties.  The  access  to  the  dock  for 
other  traffic  is  from  the  foot  of  the  High 
Street  along  the  western  side  of  the  docks, 
and  to  the  eastern  side  by  moveable  pontoons 
over  the  two  entrances  from  the  tidal  harbour 
to  the  half  tide  basin.  The  dock  is  considered 
to  be  the  cheapest,  as  well  as  one  of  the  best, 
that  has  ever  been  constructed. 

The  principal  manufactures  of  Sunderland 
are  of  bottle  and  flint  glass,  anchors,  chain- 
cables,  and  otlier  iron  goods  for  ships,  and 


cordage.  Ship-building  is  carried  on  to  a 
greater  extent  than  in  any  other  seaport  of 
the  British  empu-e.  On  December  31 ,  1849, 
there  were  90  ships  building,  the  aggregate 
burthen  of  which  was  29,2]  0  tons.  5000  tons 
of  shipping  more  were  built  in  1849  than  in 
1848,  and  10,000  more  in  1850  than  in  1849. 
The  number  of  ships  belonging  to  the  port  in 
1849  was  155  (44,333  tons).  About  140  firms 
are  engaged  in  busmess  in  connection  with 
ship-building,  as  chain-cable  manufacturers, 
sail-cloth  manufactui-ers,  anchor  and  ship- 
smiths,  rope,  sail,  mast,  block,  or  pump 
makers;  besides  ship-owners,  brokers,  and 
cliandlers.  Some  of  the  ropewaUts  are  on  a 
very  large  scale.  Brick-making,  coal-mining, 
and  the  quarrying  of  grindstones,  are  can-ied 
on  in  the  neighbom^hood  ;  and  there  are  cop- 
peras-works, brass-foundries,  puLteries,  hat- 
manufactories,  lime-works,  timber-yards,  saw- 
mills, flour-mUls,  tan-yards,  and  breweries. 
The  town  is,  however,  more  important  from 
its  commerce  than  its  manufactm-es.  In 
shipping  coal  it  is  exceeded  only  by  the  port 
of  Newcastle,  and  recently  perhaps  by  Stock- 
ton. 

The  expori  of  lime  is  another  principaJ 
branch  of  trade  ;  also  the  export  of  glass  and 
grindstones.  The  imports  are  timber  and 
iron  from  the  Baltic;  butter,  cheese,  and  flax 
from  Holland ;  and  a  variety  of  goods  brought 
coastwise.  A  considerable  fishery  is  carried 
on. 

SUEEEY.  The  agi-iculture  of  this  county 
has  immediate  reference  to  the  wants  of  the 
vast  metropolis.  The  soU  varies  greatly  in 
different  districts  ;  the  richest  is  that  which 
Ues  along  the  banks  of  the  rivers,  consisting 
chiefly  of  a  deep  alluvial  loam.  On  this  soU, 
in  the  neighbom-hood  of  London,  are  some  of 
those  extremely  productive  and  liighly  culti- 
vated market-gai'dens  which  supply  tiie  metro- 
polis -with  fe-uit  and  vegetables.  The  immense 
quantity  of  manm-e  which  is  annually  laid  on 
the  land  so  occupied,  and  the  deep  trenching 
and  digging  which  are  repeated  at  short 
inten'als,  have  converted  the  whole  surface, 
to  the  depth  of  three  feet  or  more,  into  a  rich 
black  vegetable  mould.  On  this  soil  are 
raised  the  best  and  eai'liest  cuhnaiy  vegeta- 
bles, wliich  so  rapidly  succeed  each  other  that 
five  or  six  difierent  crops  are  sometimes 
gathered  from  the  same  ground  in  one  year. 
The  well-known  hop-grounds  in  the  neigh- 
bourhood of  Farnhara  are  mostly  on  a  mixed 
soil  of  loam  and  calcai-eous  eartli.  The 
greater  value  of  Farnham  hops  in  the  market 
is  probably  o^^'ing  pni'tly  to  the  soil  bemg  pe- 
culiarly suited  to  this  plant,  and  partly  to  the 
greater  care  with  which  it  is  cultivated. 
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Numerous  and  attractive  as  are  the  towns 
and  villages  in  Surrey,  they  owe  then-  im- 
poitance  either  to  the  villa  residences  which 
stud  them,  or  to  the  agricultural  mai-kets  of 
which  they  are  the  centi-es  ;  very  few  of  them 
present  a  manufactui-ing  chai-acter. 

SURVEYING  is  the  ai-t  of  determining  the 
fomi  and  dimensions  of  tracts  of  ground,  the 
plans  of  towns  and  single  houses,  the  com-ses 
of  roads  and  rivers,  with  the  houndaiies  ot 
estates,  fields,  &c.  ,  ^ 

Since  the  measm-ement  of  the  distance 
between  two  objects  by  means  of  a  rod  or 
chain  is  very  laborious  and  inaccurate  when 
that  distance  is  considerable,  particularly  if 
the  ground  has  many  inequalities  of  level, 
and  is  much  intersected  by  walls,  hedges,  and 
streams  of  water,  it  will  seldom  be  possible  to 
execute  even  an  ordinary  survey  by  such 
means  alone,  and  instruments  for  taking 
angles  must  be  employed,  together  with  the 
chain,  in  every  operation  of  importance.  A 
base  line  of  moderate  length  is  measured, 
and  angular  observations  taken  from  its  two 
extremities,  to  determine  the  relative  position 
of  objects. 

The  surveying  instruments  are  few  m  num- 
ber :  and  the  processes  are  of  too  mathema- 
tical a  character  to  call  for  description  here. 

SUSPENSION  BRIDGE  is  a  bridge  in 
which  the  weight  of  the  roadway,  instead  of 
resting  upon  arches  of  masonry,  or  on  a  rigid 
framework  of  wood  or  iron,  is  supported  by 
the  tension  of  ropes,  chains,  or  rods. 

We  have  no  account  of  the  existence  of 
iron  suspension-bridges  in  Europe  before  the 
middle  of  the  last  centmy.    The  earhest 
appears  to  have  been  a  small  one  biult  across 
the  river  Tees,  at  an  elevation  of  about  60 
feet,  two  miles  above  Middleton,  for  foot  pas- 
sengers only.     The  first  iron  suspension 
brid^ge  bmlt  in  America  was  that  constructed 
in  1796,  by  Mr.  Finlay,  across  Jacob's  Creek, 
on  the  road  between  Union  Town  and  Green- 
burgh,  the  length  of  which  was  about  70  feet. 
Mr.  Finlay  subsequently,  in  1801,  obtained  a 
patent  for  the  construction  of  such  bridges, 
and  built  several  in  the  United  States ;  one  of 
which,  over  the  SchuyUdU,  was  306  feet  long. 
In  1807  a  scheme  was  proposed  by  M.  Belu, 
a  French  engineer,  for  crossing  the  Rhine, 
between  Wesel  and  Ruderich,  by  a  bridge 
about  820  feet  long,  to  be  supported  by  a  net- 
work of  wrought-iron  chains.     In  1814  a 
bridge  of  similar  construction  was  proposed 
for  crossing  the  Mersey  at  Runcorn  Gap,  so 
as  to  foi-ra  a  direct  communication  between 
RiHicom  in  Cheshire  and  Liverpool.  In  1816 
a  suspension-bridge  was  built  across  Gala 
Water,  made  of  thin  wires,  at  a  cost  of  only 


SUSPENSION  BRIDGE.  1038 

about  40Z.,  although  its  span  was  about  111 
feet.    Another  wire  bridge  of  about  the  same 
length  was  built  in  1817  across  the  Tweed,  at 
King's  Meadows,  at  an  expense  of  160/.  Sir 
Samuel  Brown  soon  afterwards  introduced  an 
improved  method  of  constructing  chains  for 
suspending  the  roadway.    Chains  of  the  ordi- 
nary form,  with  short  links,  are  very  defective 
in  strength ;  and  several  difliculties,  among 
which  is  the  great  extent  of  surface  exposed 
to  oxidation,  attend  the  use  of  cables  con- 
sisting of  small  rods  or  wires.    The  plan 
adopted  by  Sii-  S.  Brown  was  to  form  chains 
of  round  or  flat  bars  of  iron,  several  feet 
long,  having  either  welded  eyes  or  drUled 
holes  at  each  end,  and  being  connected  toge- 
ther by  short  links  and  bolt-pins.    The  first 
extensive  bridge  erected  upon  this  plan  was 
the  Union  Bridge  across  the  Tweed,  near 
Berwick,  opened  for  use  in  1820.  The  length 
is  449  feet,  and  the  deflection  is  about  30  feet. 
There  are  twelve  suspending  chains,  arranged 
in  pairs  side  by  side,  and  in  three  tiers,  one 
above  the  other ;  each  chain  being  formed  of 
round  rods,  15  feet  long,  and  2  inches  m 
diameter.    The  suspension-rods  are  round, 
an  inch  in  diameter,  and  are  attached  alter- 
nately to  each  of  the  three  tiers  of  chains. 
In  1821  Brown  commenced  the  Trinity  sus- 
pension-pier at  Newhaven,  near  Edinburgh, 
which  consists  of  three  spans  of  209  feet 
each,  with  14  feet  deflection.    In  1818  the 
Hclyhead  Road  Commissioners  applied  to 
Telford  for  his  opinion  respecting  the  erection 
of  .in  iron  suspension-bridge  at  the  Menai. 
A  brief  account  of  this  beautiful  bridge,  and 
of  the   yet  more  extraordinary  Britannia 
Tubular  Bridge,  recently  erected  near  it  by 
Mr.  Robert  Stephenson,  will  he  found  imder 
Menai  Bbidges. 

While  the  Menai  Bridge  was  in  progress 
Sir  S.  Brown  constructed  the  suspension-pier 
at  Brighton,  which  consists  of  four  openings 
of  255  feet  each,  with  a  deflection  of  18  feet ; 
and  Mr.  W.  Tierney  Clark  commenced  in  1824 
the   Hammersmith  suspension-bridge,  the 
first  erected  in  the  vicinity  of  London.  The 
central  opening  of  the  Hammersmith  Bridge 
has  a  chord-line  of  422  feet,  with  a  deflection 
of  about  30  feet.    The  width  of  the  bridge  is 
about  30  feet,  there  being  a  carriage-way  ot 
20  feet,  and  two  side  foot-paths  of  5  feet  each. 
There  ai-e  eight  chains,  ai-ranged  in  four 
double  lines,  or  in  two  vertical  tiers.  The 
Hungerford  suspension-bridge,  opened  April 
18th,  1845,  is  for  foot-passengers  only;_tho 
chains  are  borne  by  two  towers  in  the  river, 
22  feet  square  and  80  feet  high,  the  height  of 
the  roadway  above  high-water  mark  being  32 
feet.  The  span  of  the  centre  between  the  two 
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towers  is  076  feet  6  inches,  of  each  of  the 
side  arches  333  feet.  The  roadway  is  supported 
by  single  suspension  rods  12  feet  apart  on 
each  side.  It  was  built  under  the  du-ection  of 
Mr.  I.  K.  Brunei. 

Some  suspension-bridges  have  been  erected 
in  which  the  main  chains,  instead  of  passing 
over  a  pier  or  tower  at  orneai-  each  end  of  the 
platform,  ai'e  supported  by  a  single  tower  in 
the  centre  of  the  bridge,  and  form  what  may 
be  called  two  semi-catenaries.  A  bridge  of 
this  land  was  built  in  1823  by  Sir  M.  I.  Brunei, 
in  the  Isle  of  Bourbon.  The  bridge  consists 
of  two  openings  of  ]22  feet  each.  A  few 
suspension-bridges  have  been  built  in  which 
the  chains  are  suspended  below  the  platform, 
which  is  supported  by  framework  built  upon 
instead  of  hanging  from  them. 

Some  small  bridges  of  wu-e  have  been 
alluded  to  ah-eady,  and  Drewiy  describes 
several  of  lai-ge  dimensions  which  were 
erected  on  the  Cootment  soon  after  the  intro- 
duction of  suspension-bridges  upon  an  exten- 
sive scale  in  Great  Britain.  The  first  large 
one  erected  in  France  was  that  of  Tournon, 
across  the  Rhone,  between  Tain  and  Tournon, 
in  1824-5 ;  it  consists  of  two  openings  of  278 
feet  each.  Another  remarkable  wu-e-bridge  is 
that  over  the  Sarine,  at  Eribourg  in  Switzer- 
land, which  was  completed  in  1834,  by  M. 
Challey.  It  has  a  span,  from  pier  to  pier,  of 
870  feet,  and  is  167  feet  above  the  level  of  the 
river,  being  much  longer  and  higher  than  the 
Menai  Bridge.  The  platform  is  suspended 
from  fom-  cables,  arranged  in  pairs  at  the 
sides  of  the  bridge,  with  a  deflection  of  55 
feet.  The  wire  of  which  the  bridge  is  com- 
posed is  about  one-twelfth  of  an  inch  in  dia- 
meter, and  each  cable  consists  of  fifteen 
bundles  of  eighty  wires  each,  packed  together 
in  a  cylindrical  form,  and  bound  round  at 
iutei-vals  of  two  or  three  feet  with  annealed 
wire.  The  wires  are  not  twisted  together 
like  the  strands  of  a  rope,  but  each  of  them 
extends  straight  from  end  to  end  of  the  cable. 
The  two  pairs  of  cables  are  suspended  at  a 
distance  of  30  feet  from  each  other,  but  the 
width  between  the  lower  ends  of  the  suspen- 
sion rods  is  only  24  feet,  so  that  their  position 
is  not  quite  vertical.  These  rods  are  small 
cables,  consisting  of  thirty  wires  similar  to 
those  of  which  the  cables  ai-e  composed.  The 
roadway  is  formed  of  fir  planks,  supported 
by  transverse  beams,  and  stiffened  by  a  strong 
oak  raihng,  or  diagonal  truss.  The  bridge  was 
completed  at  a  eost  of  24,000/.,  and  was 
publicly  opened  ui  1834, 

The  use  of  wire  instead  of  bar-chain?  in 
the  construction  of  suspension-bridges  is 
favoured  by  the  simphcity  of  the  apparatxis 
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necessaiy  for  their  erection,  and  the  superior 
strength,  bulk  for  bulk,  of  small  wires  over 
bars  of  considerable  dimensions.  In  some 
instances  the  cham  system  and  the  wire 
system  have  been  combined.  There  is  a  chain 
bridge  at  Geneva,  m  which  both  the  long  and 
short  links  may  be  called  skeins  of  mre, 
bound  roimd  into  a  cylindrical  fom  in  the 
centre,  and  spread  out  into  broad  loops  at  the 
ends,  where  they  embrace  the  hollow  bolts. 
The  structure  is  in  fact  a  chain  bridge,  of 
which  the  chain-bars  and  hnking-plates 
consist  of  bundles  of  wire  instead  of  solid 
bars. 

Several  suspension-bridges  of  small  span 
have  been  constructed  upon  an  ingenious  plan 
which  combines  the  advantages  of  the  oppo- 
site principles  of  tension  and  compression. 
The  first  of  these  Avas  the  Monk  Bridge, 
across  the  river  Aire  at  Leeds,  which  was 
erected  in  1827,  by  Mr.  George  Leather,  of 
that  place.  The  platform  is  supported  by 
vertical  suspension-rods,  the  upper  ends  of 
which,  instead  of  being  attached  to  catenarian 
chains,  aa-e  supported  by  rigid  arches  of  cast- 
iron,  which  rising  between  the  carriage-way 
and  the  footpaths,  are  elevated  above  the  level 
of  the  platform.  The  suspending  rods  are  of 
malleable  iron,  and  they  sustain  transverse 
cast-iron  beams  upon  which  the  roadway  is 
laid.  Timber  bridges  have  been  constructed 
on  a  similar  principle  to  the  above.  Drewrj- 
mentions  one  at  Eglisau,  near  Zurich,  in 
Switzerland,  consistmg  of  two  ai-ches  formed 
of  beams  15  feet  long,  10  inches  broad,  and  1 
foot  deep,  with  their  abutting  ends  secured  by 
iron  straps.  The  ends  of  the  arches  ai-e  tied 
together  by  horizontal  braces,  and  the  weight 
of  the  platform  is  suspended  by  vertical 
bars  arranged  in  pah-s,  which  embrace  the 
wooden  arch  or  rib,  and  are  bolted  together 
above  it. 

Much  attention  has  been  excited  by  the 
principle  of  constructing  suspension-bridges 
introduced  by  Mr.  Dredge  of  Bath,  who  ob- 
tained a  patent  for  his  invention  in  1836.  The 
leading  features  of  his  plan  ai-e  the  adaptation 
of  every  part  of  the  chain  to  the  precise 
amount  of  strain  to  which  it  is  exposed,  by 
diminishing  the  number  of  plates,  and  conse- 
quently the  weight  and  strength  of  the  chains, 
from  the  points  of  suspension  to  the  lowest 
or  central  point  of  the  catenaiy ;  and  the 
position  of  the  suspending  rods,  which, 
instead  of  being  vertical,  are  arranged  in 
oblique  lines  from  their  points  of  attachment 
to  the  main  chains  towai-ds  the  centre  of  tlie 
catenaiy.  The  Victoria  Bridge  over  the  Avon, 
at  Bath,  which  Avas  built  on  this  plan  in  1836, 
contains  only  twenty-one  tons  of  kou,  although 
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it  is  of  150  feet  span.  The  numter  of  bridges 
sl^ce  built  on  this  plan  is  very  °ons>dex^Ue. 
An  example  of  them  on  a  v^^^T  ^^^^^  „^.^fg 
may  be  seen  in  the  Kegenfs  Park.  In  18.7  8 
?suspeasion-bridge  of  steel  was  erected  ovei 
the  Dannbe  at  Vienna,  by  an  engineer  named 
Von  Mitis;  the  bridge  alluded  to  at  Vienna 
has  a  chord-line  of  334  English  feet,  with  a 
deflection  of  nearly  21  i  feet. 

Perhaps  the  finest  suspension  bridge  ever 
constructed  is  that  built  by  Mr.  Tierney  Clark 
over  the  Danube  at  Pesth.  In  magnitude 
and  in  cost  it  exceeds  all  others.  It  was 
finished  in  1849,  and  was  shortly  afterwards 
traversed  by  the  Austrian  and  Hungarian 

armies.  l  t  f 

Suspension-bridges  ai-e  well  adapted  lor 
many  situations  in  which,  from  the  Umited 
ti-affic,  the  expense  of  ordinary  stone  bridges 
would  prevent  their  adoption,  and  also  lor 
places  in  which,  from  the  great  span  required, 
the  great  elevation,  the  unfavourable  nature 
of  the  bott/im,  or  the  rapidity  of  the  cim-ent 
to  be  crossed,  the  erection  of  any  other  kmd 
of  bridge  would  be  difficult;  but  they  are  not 
applicable  to  situations  of  great  and  constant 
traffic,  since  they  are  much  weaker  than  ai-ch- 
bridges,  and  very  liable  to  injury  from  the 
vibration  occasioned  by  what  might  appear 

shght  forces. 

SUSSEX.  Eew  persons  are  now  aware  tnat 
Sussex  was  once  an  iron  smelting  county. 
It  was  in  the  wealden  strata  of  Sussex,  when 
wood  was  abundant  and  when  charcoal  was 
employed  in  smeltmg  iron,  that  the  chief 
iron-works  of  Sussex  were  situated,  the  u-on- 
ore  being  extracted  from  the  ironstone  of  the 
arcriUaceous  beds.  Up  to  the  year  1720  Sussex 
was  the  principal  seat  of  the  iron  manufac- 
ture in  England  ;  but  by  degrees  the  fm-naces 
were  disused  and  the  manufactru-e  transferred 
to  districts  where  coal  was  abundant.  The  last 
furnace,  at  Ashburnham,  was  blown  out  in 

1827.  .  ,  , 

The  rich  marsh-lands,  of  which  there  are 
about  30,000  acres  in  the  county,  make  an 
exceUent  pasture-ground,  on  which  many  oxen 
and  sheep  are  reared  and  fatted  for  market. 
There  are  also  about  50,000  acres  of  down- 
land,  which  produce  excellent  pasture  for  the 
small  sheep  known  as  Southdown  sheep. 
Hops  are  cultivated  to  a  considerable  extent 
in  the  eastern  part  of  the  county ;  they  have 
been  introduced  from  Kent,  and  have  gradu- 
ally extended  themselves  westward.  Upwards 
of  8000  acres  are  now  under  cultivation ;  the 
produce  however  is  not  so  much  esteemed  in 
the  market  as  that  of  Kent. 

Sussex,  like  Sun-ey,  has  but  few  of  the 
characteristics  of  a  manufacturing  county;  its 


towns  are  pleasure  towns  and  agricultural 
towns,  rather  than  manufacturing  towns.  01 
the  former  class  arc  Bognor,  Brighton,  East- 
bourne, Hastings,  and  Worthing.  There  is, 
however,  a  small  amount  of  sea  and  river 
traffic  at  Arundel,  Newhaven,  Eye,  and  Shore- 

^^SVVANSEA.    This  important  Welch  tovm 
contains  groups  of  furnaces  and  other  works 
connected  mth  the  smelting  of  copper,  for 
which  Swansea  is  celebrated.    The  ore  is  im- 
ported from  Cornwall,  Devonshire,  and  other 
parts  of  Great  Britain,  and  also  from  vanous 
foreign  places  besides  Australia.  Besides  the 
works  for  smelting  copper,  there  ai-e  u-on- 
works,  zinc-works,  tua-plate-works,  yards  lor 
building  and  repairhig  ships,  roperies,  tanne- 
ries,  and  potteries.    The  ti-affic  with  the 
country  is  facilitated  by  several  cands  and  . 
tram-roads.  A  canal  about  17  miles  m  leng  h 
runs  along  the  valley  of  the  Tawe  into  Breck- 
nockshire ;  another  connects  the  Neath  nver 
and  canal  with  Swansea  harbour;  and  a  ttiu-cl 
communicates  with  coUieries  on  the  N.E.  ot 
the  town.    In  1849  the  trade  of  Swansea  was 
as  follows  :— Foreign  vessels— entered  inwards 
with  cargoes,  205,  bringing  'iS.OOO  tons  ;  out- 
wai-ds,  with  cargoes,  438,  taking  50,000  tons  ; 
inwards,  with  ballast,  112;  9000  tons;  out- 
wards,  mth  baUast,  16  ;  3600  tons.  CoasUng 
vessels— entered  inwards  with  cai'goes,  4000, 
brmcring  263,000  tons ;  outwards,  with  car- 
goes"  6000,  taking  355,000  tons.    In  addition 
to  the  above,  about  100  vessels  arrived  m 
ballast,  and  about  200  cleared  out  m  ballast 
Eighteen  out  of  the  205  (of  a  burthen  of 
600  tons  each)  entering  inwai-ds  from  foreign 
parts  brought  copper  ore  and  wool  from  South 
Australia. 

The  copper  ore  bought  at  Swansea  by  tbe 
smelters  during  the  last  few  years  has  varied 
from  600,000Z.  to  90O,000Z.  annually  in  value. 
It  is  all  purchased  by  about  eight  or  ten 
large  firms,  whose  smelting  works  form  the 
most  distinguishing  features  in  the  neighbour- 
hood of  Swansea.  When  smelted  and  reduced 
to  the  forms  of  ingot,  bar,  sheet,  &c.,  it  is 
distributed  throughout  every  part  of  the 
United  Kingdom,  and  indeed  throughout  the 
known  worid.     Almost  all  the  copper  ore 
smelted  in  this  country  is  smelted  m  and 
near  Swansea.    For  further  details  on  this 
subject,  see  Coppee. 

SWEDEN.  The  climate  and  soil  are  less 
favourable  to  the  growth  of  grain  in  Sweden 
than  in  most  other  parts  of  Europe.  The 
principal  objects  of  cultivation  are  rye,baricy, 
oats,  peas  and  wheat.  The  produce  of  pota- 
toes increased  from  about  200,000  qrs.  in 
1805  to  about  2,000,000  qrs.  in  1840.  Other 
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objects  of  cultivation  are  hemp,  flax,  and 
tobacco ;  buckwheat,  cai-raway  seed,  hops  and 
madder.  Cherries,  apples,  and  pears,  are 
abundant  only  in  the  southern  districts; 
cranben-ies  and  other  berries  aboimd  in  the 
northern  districts.  The  forests  are  very  large, 
covering  altogether  more  than  one-fourth  of 
the  whole  of  the  surface  of  Sweden.  The 
export  of  timber,  though  considerable,  is  not 
in  proportion  to  the  immense  extent  of  the 
woods.  The  forests  supply  fii'e- wood,  of  which 
a  great  quantity  is  consumed,  as  Sweden  has 
no  useful  coal.  Large  quantities  of  charcoal 
are  also  used  in  the  mines  and  factories.  Tar 
and  pitch  are  exti'acted  cliiefly  from  the  roots 
of  pine  trees,  and  are  minor  articles  of  export. 
Several  kinds  of  coniferous  trees  and  birch 
compose  the  greater  part  of  these  forests. 
Oak  and  beech  grow  only  in  the  southern  dis- 
tiicts.  The  seas  of  Sweden  contain  abundance 
of  fish.  Salmon  abounds  in  almost  aU  the 
rivers  and  lakes. 

Sweden  is  rich  in  minerals.  Gold  is  found 
on  the  table-land  of  Smaland,  at  Adelforss, 
but  no  mines  are  worked.  Silver- mines  are 
worked  at  Sala,  in  Westeras  Lan,  and  at  some 
other  places,  and  in  Falu  Lan.  The  annual 
produce  of  the  copper-mines  amounts  to 
nearly  1000  tons;  the  richest  mines  ai-e  those 
at  Falun  in  Falu  Lan  and  at  Otvidaberg  in 
Linkoping  Lan.  Lead  mines  are  worked  in 
Westeras  and  in  Falu.  Lron-ore  is  found  in 
nearly  everj-  district  of  Sweden,  and  there  is 
no  part  where  it  is  not  worked  more  or  less, 
with  the  exception  of  the  plain  of  Scania, 
where  it  seems  that  no  iron  ore  exists ;  the 
best  iron  is  obtained  from  the  mines  of  Dan- 
nemora  in  Upsala  Lan.  The  annual  produce 
of  aU  the  iron  mines  of  Sweden  amounts  to 
more  than  67,000  tons  of  bar  iron.  Lq  Orebro 
Lan  are  rich  mines  of  cobalt,  which  yield 
annually  more  than  600  tons  ;  this  metal  is 
found  in  several  other  parts  of  Sweden.  At 
some  places  alum  and  vitriol  are  obtained, 
but  only  in  small  quantities.  Some  bad 
brown  coal  is  raised  near  Cape  Kullen  in 
Scania.  Porphyiy  is  got  at  Elfredal,  in  the 
upper  valley  of  the  Dal-Elf,  and  marble  in 
the  mountains  north  of  NoiTkoping. 

Manufactures  have  been  fostered  in  Sweden 
by  a  system  of  prohibitions  and  sevei'e 
restrictions.  The  most  important  industrial 
establishments  are  confined  to  the  lai-ge  towns. 
Stockholm  has  large  sugar-refineries,  cotton 
and  silk  factories,  tanyai-ds,  woollen- cloth 
mills,  &c.  Non-koping  is  tlie  chief  centi-e  of 
the  woollen  manufactures.  Steam  machineiy 
and  mill-work  are  manufactured  in  Motala, 
Stockholm,  and  Nykoping,  which  last  has  also 
large  ii'on-foundries.   Tobacco  is  extensively 
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manufactm-ed  in  most  of  the  large  towns. 
Other  products  ai-e  paper,  cotton-yai-n,  glass, 
morocco  leather,  printed  cottons  and  linens,' 
seed-oils,  pottery  and  chinaware,  linen,  soap, 
sail-cloth,  silk  ribands,  &c.  Goteborg  has 
important  breweries,  sugar-refineries,  and 
sail-cloth  factories.  Very  few  of  the  articles 
named  are  exported  from  Sweden,  and  none  to 
any  considerable  amount;  nor  of  many  of 
the  most  important  items  is  the  supply  suffi- 
cient for  the  demand.  The  Swedish  peasant 
is  of  necessity  himself  a  handicraftsman  and 
manufacturer ;  and  very  few  persons,  compa- 
ratively speaking,  are  exclusively  devoted  to 
technical  trades.  The  most  important  ai-ticles 
of  peasant  industry  are— the  coarse  woollen 
stuffs  of  Dalecarha  and  West  Gothland  in 
which  the  country  people  are  clad  ;  the  linen 
of  West  Gothland  and  Helsingland,  and  the 
damasks  and  fine  Unens  of  Angermanland ; 
the  stockings,  pottery,  tumeiy,  and  woodwork 
of  West  Gothland  and  Schonen ;  and  tlie 
wooden  clocks  of  Dalecarlia;  aH  of  which 
enter  largely  into  the  internal  trade  of  the 
country.  Breweries  and  distilleries  are  to  be 
found  in  most  of  the  towns ;  and  most  of 
the  towns  on  the  coast  have  ship-building 
yards. 

'  The  internal  commerce,  which  is  consider- 
able, in  com,  salt,  fish,  whisky,  bricks  and 
tiles,  linens,  and  other  manufactured  goods  Ls 
facilitated  by  good  roads  and  navigable  rivers, 
and  in  winter  by  the  whole  country  being 
covered  with  snow — a  circumstance  which 
renders  the  conveyance  of  goods  in  sledges 
easy  and  expeditious.  The  Swedes  ai-e  much 
given  to  a  seafaring  life.  Their  vessels  risit 
most  of  the  countries  contiguous  to  the 
Atlantic,  and  they  are  also  employed  in  the 
carrying  trade  between  other  countries,  espe- 
cially in  the  Mediterranean,  and  on  the  coasts 
of  South  America.  The  imports  consist  of 
fish  from  Nonvay ;  butter,  tallow,  and  provi- 
sions from  Finland;  hemp,  flax  and  hemp 
seed,  linseed  oil,  hides,  tallow,  and  peltry  from 
Eussia ;  corn,  wool,  cattle,  and  prorisions  from 
Denmai'k ;  colonial  produce,  dye-stuffs,  spices, 
and  manufactured  goods,  from  England  and 
the  Hanse  tovms  ;  fruit,  cattle,  corn,  and 
manufactm-ed  articles  from  Mecldenburg  and 
Prussia ;  wine,  fruits,  oil,  and  sillc  from  France ; 
tropical  fniits  and  salt  (an  important  ai'ticle, 
which  Sweden  does  not  produce)  from  Por- 
tugal and  Spain ;  colonial  produce  and  dye- 
stuffs,  drugs,  hides,  tobacco,  and  rum,  from 
America  and  the  East  Indies. 

The  principal  ai-ticles  of  expiort  ai'e — bar 
and  pig  iron,  nails  and  other  -wTought  iron ; 
boai'ds,  planks,  logs  and  spars,  staves,  tar ; 
some  copper,  brass,  alum,  manganese,  papei", 
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and  linen  and  hempen  fabrics.  The  value  of 
the  imports  in  1844  amounted  to  17,487,000 
Swedish  rix-doUars ;  the  value  of  the  exports 
in  the  same  year  was  31,680,000  rix-dollai-s. 
In  that  yeai-  5445  vessels  entered  Swedish 
harbours,  3077  of  which  were  Swedish,  and 
839  Norwegian  ;  the  mercantile  marine  of 
Sweden  numbered  940  vessels,  738  of  which, 
with  139,990  tons  burthen,  were  engaged  in 
the  foreign  trade. 

In  1850,  of  Swedish  and  Norwegian 
vessels,  1674  entered  ports  of  Great  Bri- 
tain, with  an  aggregate  burthen  of  383,061 
tons. 

The  value  of  the  British  and  Irish  produce 
and  manufactm-es  exported  to  Sweden  and 
Norway  in  1849  was  367,363L 

SWEEPING  MACHINES.    Mr.  Whit- 
worth's  street-sweeping  machine  deserves  to 
be  more  extensively  adopted  than  it  has  yet 
been ;  for  its  operations  are  more  expeditious 
and  more   effective   than  those  ordinarily 
adopted.    It  was  inti-oduced  about  eight  or 
nine  yeai-s  ago  at  Manchester.    There  had 
before  been  invented  road-scraping  machines ; 
but  the  sweeping  machine  superseded  them. 
The  machine  consists  of  a  cart,  to  the  hinder 
part  of  which  is  an  endless  chain  of  brushes 
or  brooms,  inclining  downwards  to  the  ground. 
The  motion  of  the  wheels  causes  other  wheels 
within  the  machine  to  rotate;  and  these 
minor  wheels  act  upon  the  brushes,  causing 
each  brush  in  turn  to  sweep  over  the  sm-face 
of  the  ground,  and  to  carry  up  its  portion  of 
dirt  into  the  cai-t.    Sloping  boards  are  so 
adjusted  as  to  facilitate  the  transfer  of  the 
dirt  into  the  cart.    The  sweepings  from  800 
to  4000  square  yards  of  street  or  road  suffice 
to  fill  the  cart,  according  to  the  previous  state 
of  the  ground  as  to  cleanliness.    It  has  been 
calculated  that  one  of  these  machines,  drawn 
by  two  horses,  can  sweep  34,000  square  yards, 
on  on  average,  per  day — a  quantity  equal  to 
that  which  twenty  men  could  cleanse  in  the 
same  time.  ,  " 

Mr.  Whitworth  patented,  in  1849,  a  new 
an-angementof  the  brushes ;  they  are  attached 
to  the  lower  surface  of  a  horizontal  disc 
which  has  a  revolving  motion  given  to  it 
round  a  vertical  axis,  by  machinery  connected 
with  the  ordinary  wheels  of  the  cart. 

Another  street -sweeping  machine  was 
patented  by  Mr.  Walker,  in  1849.  It  consists 
of  a  cart  on  four  wheels;  the  front  pair  of 
which  give  motion  to  two  channel  brushes, 
one  on  each  side ;  while  the  hinder  pair  give 
motion  to  a  large  roller  brush,  as  long  as  the 
width  of  the  machine.  The  action  of  these 
three  brushes  is  such  as  to  collect  the  dirt  of 
the  street  into  parallel  ridges ;  and  another 


appai'atus  then  comes  into  work.  This  appa- 
ratus is  something  like  WhitworUi's  in  re- 
spect to  sweeping  the  dirt  up  a  sloping  board 
into  a  receptacle  ;  but  there  is  also  a^i 
endless  chain  of  buckets  which  lifts  the  dirt 
from  the  receptacle  into  a  cart  temporarily 
attached  to  the  machine.  The  whole  contri- 
vance is  much  more  complicated  than  Whit- 
worth's. 

SWITZEELAND.  This  interesting  country  , 
does  not  produce  corn  enough  for  its  consump- 
tion.   Elax  and  hemp  are  extensively  grown  ; 
but  the  chief  territorial  wealth  of  the  highlands, 
and  indeed  of  the  greater  part  of  Switzerland, 
consists  in  its  pastures  and  its  cattle.  The  vine 
is  extensively  cultivated  in  the  cantons  of  Vaud, 
Geneva,  Neufchatel,  Zurich,  Schaffhausen,  Va- 
lais,  Ticino,  and  parts  of  Aargau,  Thurgau,  St. 
Gall,  and  Basel ;  but  the  wine  is  generally  infe- 
rior.   In  the  highland  cantons  cider  is  made. 
Kirschwasser  is   distilled.  Mulberry-trees 
are  planted  and  sUk-worms  reared  in  the 
canton  of  Ticino  and  the  valleys  on  the  Italian 
side  of  the  Alps.    Chestnut-trees  are  found  in 
sheltered  situations ;  walnut-trees  are  more 
generally  diffused;  olive-trees  grow  only  in 
some  favoured  spots  of  the  canton  of  Ticino, 
where  also  the  fig  and  peach-trees  bear  abun- 
dantly, as  well  as  in  some  parts  of  the  lower 
Valais.    The  highlands  abound  with  timber- 
trees,  especially  firs  of  various  kinds,  maple, 
beech,  larch,  birch,  and  oak  trees.   Most  of  the 
cottages  and  farm-houses  are  built  of  wood, 
and  the  same  material  is  used  for  fuel,  the 
annual  consumption  of  which  is  enormous :  a 
great  quantity  of  timber  is  also  exported  to 
France  and  other  countries.    Coal-mines  are 
worked  rathe  cantons  of  Freyberg,  Vaud,  Basel, 
and  Thurgau,  but  the  coal  is  mostly  of  inferior 
quality.   Iron  is  found  in  the  Jura;  and  there 
are  furnaces  and  iron-works  of  some  import- 
ance in  the  cantons  of  Vaud,  Bern,  Soleui'e, 
Basel,  Aargau,  and  Grisons.    In  the  Grisons 
there  are  mines  of  lead,  zinc,  and  galena. 
Salt-springs  abound,  bvit  they  are  generally 
neglected,  except  those  of  Bex  in  the  canton 
of  Vaud.    Switzerland  has  been  a  manufac- 
turing country  for  centuries.    In  the  canton 
of  Zurich  the  manufacture  of  silks,  taffeta, 
serges,  silk  handkerchiefs,  and  ribands,  gives 
employment  to  between  13,000  and  13,000 
people.    The  cotton-manufactures  of  Zurich 
employ  about  13,000  Aveavers,  5000  spinners, 
besides  4000  persons  engaged  in  other  trades 
connected  Avith  the  cotton  manufacture.  The 
cantons  of  St.  Gall  and  Appenzall  have  im- 
portant manufactures  of  cotton  cloths,  fine 
muslins,  cotton  prints,  leather,  linen,  glass, 
and  jewellery.  The  city  of  Basel  forms  another 
emporium  of  trade  and  manufactures,  princi- 
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pally  of  silk  ribands,  silk  thread,  taffeta,  and 
satins.  Schaffhauseu  has  a  manufactory  of 
steel  and  files,  which  is  in  great  rejjute ;  one 
of  cotton-spinning,  and  one  of  cotton  prints. 
It  has  also  a  good  transit  trade  with  Germany. 
At  the  opposite  extremity  of  Switzerland, 
Geneva  is  a  great  mavt  of  trade  and  industry. 
The  manufactures  of  Geneva  consist  chiefly 
of  watches,  jewelleiy,  and  musical  boxes ;  but 
include  also  cabinet  work,  saddlery,  litho- 
graphy and  engraving,  cutlery,  fire  arms,  ena- 
mels, &c.  The  chief  industrial  occupations  in 
the  canton  of  Neufchatel  are — cotton  printing, 
lace-making,  and  more  especially  watch-mak- 
ing, which  prevails  greatly  among  the  highlands 
of  the  Jura,  giving  employment  to  about 
20,000  persons,  who  manufacture  and  export 
yearly  above  120,000  gold  and  silver  watches. 
The  cantons  of  Thurgau,  Glarus,  and  Aargau 
manufacture  cotton  cloth,  prints,  and  mushns 
of  all  descriptions,  hosiery,  silks,  and  ribands  ; 
in  Aargau  linen  and  cutlery  are  also  made. 
The  rest  of  the  cantons  of  Switzerland  manu- 
facture merely  what  is  required  to  supply  their 
own  wants.  The  manufactures  find  a  vent 
in  distant  countries  by  passing  through  Ger- 
many and  the  Sardinian  States  to  the  harbours 
of  Holland  and  the  Mediterranean. 

The  Great  Exhibition  affords  gratifying 
proof  that  the  industrial  products  of  Switzer- 
land are  varied,  ingenious,  and  valuable. 

SWOED  MANUFACTURE.  Several 
countries  have  been  celebrated  for  the  excel- 
lence of  the  swords  manufactured  by  the  inha- 
bitants. The  swords  of  Toledo  were  famed 
even  as  far  back  as  the  time  of  the  Romans. 
The  Milan  swords  have  likewise  had  a  high 
reputation.  But  the  Damascus  swords  have 
had  the  widest  celebrity;  though  no  such 
manufacture  is  now  carried  on  in  that  city,  as 
the  Damascus  swords  now  existing  are  of 
old  date. 

About  the  year  1689  an  attempt  was  made 
to  improve  and  extend  the  sword  manufactm-e 
of  England  by  the  incorporation  of  a  company 
of  sword-cutlers  for  making  hollow  sword- 
blades  in  Cumberland  and  the  adjacent 
counties.  The  company  was  empowered  to 
purchase  lands,  to  erect  mills,  and  to  employ 
a  great  number  of  German  artificers  ;  yet  the 
project  failed.  Owmg  apparently  to  the  parsi- 
mony of  the  manufacturers,  which  led  them  to 
use  inferior  materials,  and  to  employ  unskilful 
workmen,  English  sword-blades  fell  into  very 
ill  repute  during  the  18th  century ;  so  much 
so,  indeed,  that  an  Enghsh  officer  would  not 
trust  his  life  to  the  hazard  of  the  probable 
failure  of  a  sword  of  native  manufacture. 
Attention  haN'ing  been  drawn  to  this  subject, 
the  late  Mr,  Gill,  of  Binningham,  entered  into 


competition  with  the  German  sword-cutlers, 
and  produced  swords  even  superior  to  those  of 
the  German  makers.  The  tendency  of  recent 
years  has  been  to  bring  the  chief  European 
nations  nearly  to  a  level  in  this  manufacture. 

The  process  of  manufacturing  swords  at 
Bu-mingham  is  as  follows  : — The  material  of 
which  the  blade  is  wi'ought  should  be  cast- 
steel  of  the  very  best  quality,  and  wrought 
mth  the  greatest  care.  Of  this  material,  be- 
sides the  quantity  prepared  at  Birmingham, 
much  is  obtained  from  Sheffield  in  the  form  of 
bars,  called  sword-moulds.  These  bars  are 
heated  in  the  fire,  and  draw  out  upon  an 
anvil  by  two  workmen  with  hammers,  giving 
alternate  strokes.  When  the  blade  is  required 
to  be  concave  upon  the  sides,  or  to  have  a 
reeded  back,  or  some  similar  ornament,  it  is 
hammered  between  steel  bosses  or  swages. 
The  blade  is  then  hardened  by  heating  it  in 
the  fii-e  until  it  becomes  worm-red,  and  is  then 
dipped,  point  downwai-ds,  in  a  tub  of  cold 
water.  It  is  tempered  by  drawing  it  through 
the  fire  several  times  until  the  smface  exhibits 
a  bluish  oxidation,  wliich  takes  place  at  a 
temperature  of  about  550°  Fahr.  The  sword 
is  then  set  to  the  requh-ed  shape  by  placing  it 
on  a  sort  of  fork  upon  the  anvil,  and  wrenching 
it  by  means  of  tongs  in  the  direction  required 
to  correct  any  degree  of  warping  which  it  may 
have  contracted  during  the  hardening.  The 
grinding  is  performed  upon  a  stone  with  either 
a  fiat  or  fiuted  surface,  according  to  the  land 
of  blade ;  and  as  the  uniformity  of  the  temper 
is  impaired  by  this  process,  it  is  subsequently 
restored  by  a  slight  heating,  after  which  the 
blade  is  glazed  with  emery,  and,  if  the  instru- 
ment be  a  fine  one,  with  crocus  martis,  after 
the  manner  of  a  razor  blade.  The  sword  is 
then  ready  for  the  hUt  or  handle,  the  variety 
of  which  it  is  needless  to  enumerate. 

Among  the  tests  to  which  sword-blades  are 
subjected  in  order  to  prove  their  flexibility  and 
elasticity,  is  that  of  bending  them  into  a  curve 
by  pressing  the  side  of  the  blade  against  six 
or  eight  pegs  or  stout  nails  driven  into  a 
board,  in  such  a  manner  that,  when  in  contact 
vnth  aU  the  pegs,  the  middle  of  the  blade  may 
be  bent  six  or  seven  inches  from  a  straight 
line  di-awn  between  the  point  and  the  hilt.  A 
fm'ther  test  is  applied  by  an  appai'atus  con- 
sisting of  a  vertical  pillar  rising  from  a  board. 
The  point  of  the  sabre  is  placed  upon  the 
board  at  the  foot  of  the  upright  j)illai',  and  the 
hilt  is  then  pressed  down  until  the  middle  of 
the  blade  bends  away  from  the  upright  piece 
to  the  required  degi-ee  ;  the  amount  of  ciura- 
ture  being  shown  by  a  peg  which  projects 
horizontally  from  the  pillai-,  about  midway  be- 
tween the  top  and  the  bottom.    The  temper 
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is  also  proved  by  striking  the  lilficle  smartly 
upon  a  table  on  both  sides,  and  by  severe 
strokes  with  the  back  and  edge  upon  a  block. 
Mr.  Inglis,  in  his  '  Spain  in  1830,'  describes 
the  trials  to  which  sword-blades  ai-e  subjected 
nt  the  celebrated  manufactory  of  Toledo. 
Each  sword  is  there  thrust  against  a  plate  in 
the  wall,  and  so  bent  into  an  arc  forming  at 
least  three  parts  of  a  circle,  and  then  struck 
edgeways  upon  a  leaden  table  with  all  the 
force  which  can  be  given  by  a  powerful  man 
holding  it  with  botli  hands.  The  polishing, 
according  to  the  some  authority,  is  perfonned 
upon  a  wheel  of  walnut  wood. 

The  ancient  Damascus  sword-blades  have  a 
pecuUar  wavy  appearance  on  the  surface,  Avhich 
is  called  damascene  or  damasking.  [Dama- 
scEKE  WoEK.]  Yarious  modes  have  been 
adopted  for  imitating  this  appearance  ;  but  it 
is  not  known  whether  any  of  them  are  iden- 
tical with  the  original  practice. 

SYEIA.  In  this  important  region  of 
"Western  Asia  the  ordinary  farming  produce 
is  raised  in  fair  variety  and  quantity.  Cotton, 
hemp,  flax,  madder,  indigo,  and  tobacco,  axe  to 
some  extent  cultivated.  Almost  all  the  fruits 
both  of  temperate  and  of  tropical  climates  are 
met  with  in  Syria.  The  forests  on  the  moun- 
tains consist  of  cedai's,  firs,  and  pines ;  those 
of  the  table-lands  include  the  oak,  walnut, 
laurel,  juniper,  scammony,  and  sumach. 

There  are  no  metals  fotmd  in  Syria  except 
iron,  which  is  worked  in  the  Kesrouan  in  Mar 
Hanna,  west  of  Beirout,  where  also  coal  has 
been  discovered  of  late  years.  In  the  Tyh 
Beni  Israel,  and  at  the  southern  extremity  of 
the  Dead  Sea,  there  are  mountains  almost 
entirely  composed  of  rock  salt.  Bitumen  is 
collected  on  the  western  shores  of  the  Dead 
Sea.  In  the  northern  Ghaur  pieces  of  native 
sulphur  are  found  at  a  small  depth  beneath 
ihe  surface. 

Syria  is  the  most  manufacturing  country  in 
"Western  Asia.  "With  the  exception  of  hard- 
ware and  cutlery,  there  is  hardly  any  manu- 
factured article  imported  into  Syria ;  but  a 
great  variety  of  goods  which  are  made  in 
Syria  are  exported  to  Egypt  and  Anatolia,  and 
still  greater  quantities  go  to  the  countries 
farther  east,  and  find  their  way  into  Persia, 
where  they  meet  the  articles  brought  from 
Hindustan.  The  most  manufacturing  town  is 
Damascus.  The  PhcEnicians  were  probably 
supplied  from  Damascus  with  a  great  number 
of  manufactured  articles  for  the  mai-ket  of  the 
countries  that  suiToiind  the  Mediterranean,  and 
they  supplied  the  manufactures  of  Damascus 
with  some  of  the  materials  used  in  them.  The 
extent  of  the  manufacturing  industry  of  this 
tOTO  may  be  conceived  from  the  statement  of 


Schubert,  that  above  40,000  persons  are  em- 
ployed in  making  silk  stuffs,  especially  satin 
and  silk  damasks  and  brocades ;  and  that  cara- 
vans frequently  go  from  Damascus  to  Haleb, 
which  talce  no  other  goods  but  articles  of  this 
description.  The  varieties  of  manufactures  at 
Damascus  are  almost  countless.  Those  of 
Aleppo  are  considerably  smaller,  and  are 
mostly  limited  to  cotton  and  silk  stuffs,  and 
gold  and  silver  lace.  Some  branches  of  manu- 
facturing industry  are  carried  on  in  most  of 
the  small  towns,  and  even  in  some  villages, 
such  as  cotton  stuffs  for  gowns  and  shirts,  the 
dyeing  of  cotton,  mostly  blue  and  red,  tanning 
leather,  and  maldng  soap.  Such  places,  how- 
ever, supply  only  the  neighbourhood,  and  the 
Beduins  who  resort  to  them  for  such  articles, 
and  they  rarely  if  ever  work  for  a  distant 
market. 

The  commercial  intercourse  between  Syria 
and  Europe  is  very  small.  None  of  the  agri- 
cultural products  of  Europe  are  in  demand  in 
Syria ;  no  kind  of  grain  is  imported,  with  the 
exception  of  rice,  with  Avhich  Sjxia  is  suppHed 
from  Egypt.  The  manufactured  goods  of 
Europe  are  not  in  demand,  not  being  adapted 
to  the  taste  and  customs  of  the  East.  The 
only  article  which  is  imported  to  a  certain 
extent  is  hardwai-e,  which  is  almost  exclusively 
supplied  by  England :  some  Erench  cloth  is 
also  imported.  The  chief  articles  sent  from 
Europe  to  Syria  are  suppUed  by  the  East  and 
"West  Indies,  and  consist  of  indigo,  cochineal, 
and  coffee.  The  chief  exports  from  Syria  to 
Europe  are  silk,  galls,  oHve-oil,  sponges,  fruit, 
and  tobacco.  The  commerce  between  Syria 
and  the  countries  to  the  east  and  north  of  it 
is  veiy  extensive,  and  is  concentrated  at 
Aleppo.  Two  weU-frequented  roads  lead  from 
Aleppo  to  Constantinople  through  Anatoha; 
and  two  likewise  extend  from  Aleppo  to  Persia, 
which  divide  at  Orfa  in  Mesopotamia.  But 
the  most  frequented  caravan  road  between 
Aleppo  and  Bagdad  lies  to  the  west  of  the 
Euphrates,  passing  by  Annah  and  Hit. 

The  objects  sent  from  Syria  to  the  Great 
Exhibition  consist  of  specimens  of  the  manu- 
facture of  silk,  gold,  silver  lace  and  embroidery, 
native  jewellery,  Lebanon  horns,  petrifactions, 
oils,  different  sorts  of  woods,  seeds,  the  apples 
of  Sodom,  (fee.  The  Pacha  of  Jerusalem  sends 
a  few  specimens  of  the  Bethlehem  work  in 
mother-of-pearl,  which  is  brought  by  the  Hadj 
from  Mecca,  such  as  the  crucifixion,  and  other 
religious  subjects.  Mr.  Consul  Finn  sends  Pa- 
lestine flowers  arranged  in  a  box  of  olive  wood, 
and  some  specimens  of  Jerusalem  marbles 
contained  in  a  box  made  of  one  of  the  stones 
of  Jerusalem.  Colonel  Eose,  her  Majesty's 
consul-general  in  Syria,  sends  with  the  Syrian 
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specimens  a  few  gold  antiquities.  One  of 
them  is  a  gold  mask  found  in  a  Greek  sarco- 
phagus near  Gebal,  which  was  placed  on  the 
face  of  a  female  corpse,  and  still  retains  her 
features. 

SYRINGE,  a  portable  hydraulic  instrument 
of  the  pump  kind,  commonly  employed  for 
the  forcible  ejection  of  fluids.  In  its  simplest 
form  it  consists  of  a  cyUndrical  tube,  with  a 
perforated  nozzle  at  one  end,  and  a  piston  or 
plunger,  to  the  rod  of  which  a  ring  or  other 
convenient  handle  is  attached.  The  tube 
being  held  in  the  left  hand,  with  its  nozzle 
immersed  in  water,  the  piston  is  dra-\vn  to  the 
upper  end  of  the  tube  by  the  right  hand. 
The  pressure  of  the  atmosphere  upon  the  sur- 
face of  the  water  causes  it  to  follow  the  piston, 
so  that  the  syringe  becomes  filled  with  water. 
The  instrument  is  then  removed  from  the 
vessel  of  water,  and,  by  pushing  the  piston 
back  towards  the  nozzle,  its  contents  may  be 
ejected  with  a  force  proportionate  to  the  power 
applied  to  the  piston.  Syringes  of  various 
sorts  are  extensively  used  for  surgical,  horti- 
cultural, and  other  pui-poses.  The  fire-engine, 


the  garden-engine,  the  air-pump,  the  stomach- 
pump,  and  the  school-boy's  squu't,  are  all  ex- 
amples of  syiinges. 

SYRUPS  are  medicinal  solutions  of  sugai-, 
either  in  water  alone,  as  in  simple  syrup,  or  in 
liquids  charged  with  some  pecuhar  principle 
of  an  active  kind,  such  as  senna  or  buckthora, 
or  merely  grateful  from  its  colour  or  fragrance, 
or  both,  such  as  syi'up  of  violets.  These  must 
be  of  a  proper  consistence,  either  by  having 
a  suitable  quantity  of  sugar  added  to  the  water 
first,  or  by  subsequent  evaporation  of  the 
superfluous  water.  The  former  is  the  pre- 
ferable mode,  as  the  syrup  keeps  better.  The 
purest  and  most  thoroughly  refined  sugar 
should  be  employed,  and  generally  in  the 
proportion  of  two  parts  of  sugar  to  one  of 
fluid. 

The  variety  of  syrups  is  very  considerable. 
Syrups  of  buckthorn,  cochineal,  coltsfoot,  gum, 
ginger,  horehound,  ipecacuanha,  lemon, 
marshmaUow,  mulberry,  orange  peel,  poppy, 
rhubarb,  rose,  rue,  saffron,  sarsapariUa,  senna, 
squUls,  tolu,  violets — these  are  some  of  the 
many  kinds  of  syrups  prepared  by  druggists. 


TACHOMETER.  This  is  the  name  of  an 
apparatus  patented  by  Messrs.  Napier,  in  1848, 
for  ascertaining  the  speed  with  which  vessels 
pass  through  the  water.  It  consists  of  a  hori- 
zontal spindle,  moving  freely  on  pivots  attached 
to  the  side  of  the  vessel  beneath  the  water 
line,  and  enclosed  in  a  case  open  at  both  ends. 
The  spindle  is  fitted  with  vanes,  the  pitch  or 
angle  of  which  is  so  regulated,  that  ten  revo- 
lutions of  the  spindle  shall  equal  one  fathom. 
Other  Avheel-work  connects  this  spindle  with  a 
dial  and  index,  so  as  to  measure  the  number 
of  nautical  mUes  which  the  apj)aratus,  and  con- 
sequently the  ship  itself,  has  passed  through 
the  water. 

Messrs.  Penn,  the  engineers  of  Greenwich, 
patented  in  the  same  year  a  tachometer  of  a 
very  ingenious  and  peculiar  kind.  It  is  to  be 
attached  to  an  auxihary  steam  ship ;  that  is, 
a  ship  which  sails  only  under  ordinary  circum- 
stances, but  which  has  also  facilities  for 
steaming  in  ordinary  weather.  (Such  an  aux- 
ihary moving  power  is  described  under  Screw 
PBOrELLER.)  Messrs.  Penn's  apparatus  is 
intended,  not  only  to  measure  the  speed  of 
such  a  vessel  through  the  water,  but  to 
strengthen  or  weaken  tlie  steam  force  ac- 
cording as  the  saUiug  force  is  wsak  or  strong. 


It  is  self-acting,  like  the  governor  and  valve  of 
a  steam  engine :  it  feeds  itself  with  steam 
power,  according  to  its  wants.  There  is  a 
small  horizontal  paddle-wheel  attached  to  the 
side  of  the  ship,  and  the  shaft  of  this  wheel  is 
connected,  by  intervening  apparatus,  with  the 
steam  pipe ;  as  the  vessel  advances  this  little 
wheel  rotates,  and  according  as  the  rotation  is 
fast  or  slow  (depending  on  the  greater  or  less 
speed),  the  steam  pipe  becomes  opened  less 
or  more  widely. 

TALBOTYPE.  [Galotype;  Photo- 
graphy.] 

TALC.  This  remarkable  mineral,  which 
consists  chiefly  of  sUica  and  magnesia,  presents 
itself  in  various  forms.  It  is  sometimes  crjs- 
talhne,  sometimes  laminated  in  thin  plates, 
and  sometimes  in  greenish  gray  masses  of 
talc-slate.  It  is  foimd  m  beds  of  clay  slate 
and  mica  slate,  in  vai-ious  parts  of  Scotland 
and  the  Alps.  It  is  used  as  an  ingredient  in 
rouge,  as  a  pohsher  for  soft  alabaster,  as  an 
ingredient  in  porcelain  paste,  and  in  the  manu- 
facture of  crayons. 

TALLOW  is  animal  fat  melted  and  sepa- 
rated from  the  membranous  matter  which  is 
naturally  mixed  with  it.  When  pm-e,  tallow 
is  white,  and  nearly  tasteless ;  but  the  tal- 
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low  of  commerce   usuaUy  has   a  yeUow 

*'Tvei7  large  proportion  of  the  taUow  used 
foi  making  soap  and  candles  in  this  countoy 
[rofTomf  production,  and  is  fitted  for  use  by 
the  renderer,  who  chops  into  pieces  tlie  fat  and 
suet  received  from  the  hutchers,  and  boils  i 
in  water,  by  which  operation  the  greater  part 
of  the  fat  is  melted  out  from  the  membranes, 
and  floats  to  the  top,  whence  it  is  removed  by 
skunraing.  The  remaining  fat  is  subsequently 
squeezed  from  the  membranes  by  a  powerful 
press,  leaving  the  membranous  matter  m  the 
form  of  a  cake  or  block,  of  a  dark  colour, 
T^aiich  is  called  graves,  and  which,  when  ma- 
cerated in  warm  water,  softens  and  swells, 
ondbecomes  a  wholesome  and  palatable  article 
of  food  for  poulti-y,  dogs,  and  other  domestic 
animals.    It  is  extensively  used  m  fattenmg 
poultry  for  the  market. 

Almost  all  om-  imported  tallow  is  brought 
from  Eussia.  where  this  article  is  produced  m 
enormous  quantities.     250,000,000  lbs.  _  are 
annuaUy  exported  from  Eussia  to  various 
countries,  mostly  furnished  from  the  steppes 
of  Southern  Eussia.    The  cattle  are  bought 
by  thousands,  driven  to  the  Salgans,  or  tallow 
factories,  and  there  fattened  and  slaughtered. 
After  the  animals  are  slaughtered  and  skinned, 
a  Httle  of  the  flesh  and  the  mtestmes  are 
removed,  and  the  rest  of  the  carcass,  cut  into 
pieces,  is  thrown  into  the  boUers,  of  which 
there  are  from  four  to  six  in  eyeiy  sa  gan 
each  lai-ge  enough  to  contain  the  flesh  of 
ten  or  fifteen  oxen.    Dming  the  hoilmg,  the 
fat,  as  it  collects  at  the  top,  is  skunmed  off 
with  large  ladles,  and  before  it  is  qmte  cold 
it  is  poured  into  the  casks  m  which  it  is 
afterwards  shipped.  The  fii'st  fat  which  comes 
off  is  the  best,  and  is  quite  white,  while  that 
which  follows  has  a  yeUowish  tmge;  and  a 
still  coarser  tallow  is  obtained  by  squeezmg 
the  bones  and  flesh  in  presses. 

An  ox  in  good  condition  will  yield  from 
se.t  to  eiglt  poods  (2^0  to  290  lbs.)  of 
tallow,  which  is  generaUy  wor  h  fom  e  evento 
fifteen  rubles  a  pood-about  Ud.  to  2d.  per  lb. 
The  merchants  of  St.  Petersburg  divide  the 
tallow  which  they  receive  from  the  interior 
into  white  and  yellow  candle  tallow  and  com- 
mon and  Siberian  soap-taUow ;  the  latter, 
which  is  considered  the  best  tallow  for  soap- 
making,  being  brought  by  water  transit  from 
Siberia.    YeUow  candle-taUow,  when  good, 
should  be  clean,  dry,  hai-d  when  broken,  and 
of  a  fine  yellow  colour  throughout    The  white 
candle-tallow,  when  good,  is  white,  brittle 
hard  dry,  and  clean.   The  best  white  tallow 
is  brought  from  Woronesch. 
The  chief  uses  of  tallow  aa-e  noticed  under 


Candle  and  Soap.  Pftlm-oil  has  recently 
come  extensively  into  use  as  a  substitute  ior 
tallow  in  caudle-making. 

The  tallow  imported  during  the  lapt  three 
veaxs  amounted  to  the  following  quantities  :— 

1848   1,408,350  cwts. 

1849   1,465,020  „ 

1850   1,241,781  „ 

Eussia,  as  has  been  stated,  is  the  great 

source  whence  the  supply  is  obtained  ;  but 
Austraha  now  sends  large  cargoes  of  taUow  to 
the  mother  country.  . 

TAMAEINDS.  Of  the  two  species  ot  tJie 
genus  Tamarindus  the  fruit  is  much  larger  in 
the  East  Indian  than  the  West  Indian.  The 
shell  bemg  removed,  there  remains  the  flat 
square  hard  seed,  imbedded  in  a  pulp,  mth 
membranous  fibres  running  through  it.  in 
the  East  Indies  the  pulp  is  either  dried  m 
the  sun,  and  used  for  home  consumption,  or 
with  salt  added  it  is  dried  in  copper  ovens ; 
this  kind  is  sent  to  Em-ope.  This  sort, 
called  natm-al  tamarinds,  is  much  darker 
and  di-ier  than  the  West  Indian,  which  are 
called  prepared  tamarinds. 

The  West  Indian  Tamarinds  reach  matu- 
rity in  June,  July,  and  August,  when  they  are 
coUected,  and  the  shell  being  removed,  they 
are  put  into  jars,  either  with  layers  of  sugar 
put  between  them,  or  boiling  syrup  poured 
over  them,  which  penetrates  to  the  bottom. 
Prepared  tamarinds  therefore  contam  much 
more  saccharine  matter  than  the  others. 

The  timber  of  the  East  Indian  tamarmd 
ti-ee  is  very  firm,  hard,  and  heavy,  and  is 
applied  to  many  useful  purposes  in  bmld- 

TAMPING.    In  mining  operations,  Avhere 
the  process  of  blasting  with  gunpowder  is 
necessary  for  loosening  masses  of  rock  or 
ore,  the  powder  is  pressed  in  a  cavity  pre- 
pared for  its  reception  by  a  careful  process  of 
ramming;  this  is  called  tmnping.  [Mining.] 
TANKS.    The  importance  of  collecting 
rain-water  for  domestic  pm-poses,  especially 
in  districts  where  springs  are  deficient  or  lie 
at  a  great  depth,  has  been  much  overiooked 
in  this  country.    Mr.  Waistell  urges  the  im- 
portance of  placing  spouts  round  all  the 
buildings  of  a  farm  to  collect  the  rain-water 
which  falls  upon  them  into  a  tank  or  tanks  ; 
obsernng  that,  besides  the  value  of  the  supply 
of  water  thus  obtained,  the  buildings  mil  he 
benefited  by  the  walls  and  foundations  being 
kept  drier  than  when  the  water  from  the  roof 
is  suffered  to  fall  upon  them.   He  states  that 
the  quantity  of  water  that  falls  annually  upon 
every  hundred  superficial  feet  or  square  of 
building  (in  Great  Britain)  is  about  1400 
imperial  gallons.   If,  therefore,  the  external 
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surfaces  of  roofs  were  adapted  to  the  collec- 
tion of  the  rain  water  which  falls  upon  them, 
and  means  were  provided  for  conveying  it  to 
covered  tanks,  in  which  it  might  be  preserved 
from  evaporation,  and  kept  free  from  any  ad- 
mixture of  impurities,  almost  every  house 
might  be  readily  and  cheaply  supplied  -with  a 
quantity  of  wholesome  water  sufficient  for  the 
ordinary  wants  of  its  inhabitants.  The  ex- 
tensive roofs  of  churches  and  other  public 
buildings  might  be  employed  in  hke  way  to 
collect  water  for  the  supply  of  ponds  or  tanks 
for  public  use.  In  some  cases  even  the 
drainage  of  lands  might  also  be  made  avail- 
able, as  the  water  may  be  submitted  to  any 
required  process  of  filtration  before  it  is 
allowed  to  enter  the  tank. 

Tanks  or  cisterns  to  hold  water  for  domestic 
purposes  may  be  conveniently  situated  be- 
neath the  surface  of  the  ground,  so  that,  being 
paved  over,  they  occupy  no  valuable  space. 
They  are  formed  of  stone  slabs  grooved  into 
each  other  and  set  in  cement;  of  Welsh 
slate;  of  large  paving-tiles  bedded  in  cement; 
of  brick- work;  of  plates  of  cast  iron;  or  of 
thick  wooden  planks,  protected  by  chairing 
and  pitching,  or  lined  with  sheet  lead.  The 
brick  tanks  described  by  WaisteU  are  cu-cular, 
the  sides  being  built  like  a  well,  with  bottoms 
of  an  inverted  dome-shape,  of  veiy  slight  con- 
vexity. The  top  is  also  dome-shaped,  and 
has  an  opening  in  the  centre  large  enough  to 
receive  a  man,  in  order  that  the  tank  may  be 
thoroughly  cleaned  out  when  necessary.  This 
opening  which  may  be  upon  the  surface  of  the 
ground,  or  a  little  above  it,  should  be  covered 
with  an  oalc  flap  pierced  with  a  number  of 
holes,  or  with  an  iron  grating. 

TAPESTRY.  This  name  is  commonly 
applied  to  the  textile  fabrics  usually  composed 
of  wool  or  sUk,  and  sometimes  enriched  with 
gold  and  silver,  woven  or  embroidered  with 
•figures,  landscapes,  or  ornamental  derices, 
And  used  as  a  lining  or  covering  for  the  walls 
of  apartments.  It  is  probable  that  many  of 
the  early  tapestries  were  embroidered  by  hand 
or  worked  with  the  needle.  This  kind  of 
work,  of  which  the  Bayeux  tapestry  is  a  cele- 
brated example,  was  continued  long  after  the 
practice  of  weaving  tapestry  in  the  loom  had 
become  common 

The  I6th  century,  which  was  an  age  of 
general  improvement  in  France,  gave  a  new 
impulse  to  tho  production  of  tapestiy.  Fran- 
cis I.  founded  the  manufactures  of  Fontaiue- 
bleau,  in  which  threads  of  gold  and  silver 
were  slcilfully  introduced  into  the  woric.  It 
was,  we  are  informed,  with  this  new  impulse 
that  the  practice  was  commenced  of  weaving 
tapestry  in  a  single  piece,  instead  of  composing 


it,  as  before,  of  several  small  pieces  joined 
together.    Francis  spared  no  pains  in  the 
encouragement  of  this  department  of  the  fine 
ai-ts.    He  engaged  Flemish  workmen,  whom 
he  supplied  with  silk,  wool,  and  other  mate- 
rials, and  paid  liberally  for  their  labour ;  and 
documents  exist  to  prove  that  he  also  patron- 
ized the  tapestry-makers  of  Paris.  Henry  II. 
the  son  and  successor  of  Francis,  continued 
to  encourage  the  manufactory  at  Fontaine- 
bleau,  and  estabhshed  a  manufacture  of 
tapestry  on  the  premises  of  the  Hopital  de  la 
Trmite,  which  attained  its  highest  celebrity 
in  the  reign  of  Henry  IV.,  and  produced  many 
fine  tapestries.    In  1594  Du  Bom-g,  the  most 
eminent  artist  connected  with  this  estabhsh- 
ment,  mado  there  the  celebrated  tapestries  of 
St.  Meri,  which  were  in  existence  until  a 
recent  period ;  and  these  pleased  Henry  IV. 
so  much,  that  he  determined  to  re-estabhsh 
the  manufacture  of  tapestry  at  Paris,  where 
it  had  been  intemipted  by  the  disorders  of 
the  preceding  reigns.    This  he  did  in  1597, 
bringing  Itahan  workers  in  gold  and  silk  to 
assist  in  the  work.    In  1605  were  laid  the 
foundations  of  new  edifices  for  the  tapestry- 
weavers,  in  the  horse -market  at  Paris;  and 
at  that  time,  or  a  little  later,  Flemish  work- 
men were  engaged  to  superintend  the  manu- 
facture,   The  estabhshment  languished,  if  it 
did  not  become  quite  extinct,  after  the  death 
of  Henry  IV. ;  but  when  the  royal  palaces, 
especially  the  Louvi-e  and  the  Tuileries,  were 
receiving  their  rich  decorations,  in  the  reign 
of  Louis  XIV.,  his  minister  Colbert  revived  it, 
and  from  that  time  the  celebrated  royal 
tapestry  manufactory  of  the  Gobelins  dates 
its  origin.  Foreign  artists  and  workmen  were 
engaged,  laws  were  drawn  up  for  the  protec- 
tion and  government  of  the  manufactoiy,  and 
everytliing  was  done  to  render  it,  what  it  has 
continued  to  be,  the  finest  establishment 
of  the  kind  in  the  world.    Le  Brun,  when 
chief  director  of  the  establishment,  made 
many  designs  for  worldng  after ;  and  M.  de 
Louvois  caused  tapestiy  to  be  made  from 
some  of  the  finest  designs  of  Raphael,  Julio 
Romano,  and  other  Italian  painters.  The 
manufactm-e  declined  greatly  at  the  Revolu- 
tion, but  was  rerived  under  the  government 
of  Napoleon,  and  has  ever  since  been  cai-ried 
on  successfully,  though  by  no  means  to  the 
same  extent  as  fonnerly. 

The  introduction  of  tapestiy-weaving  into 
England  is  usually  attributed  to  a  gentleman 
named  Sheldon,  late  in  the  reign  of  Henry 
VIIL  At  Bui-cheston  were  worlced  in  tapestry, 
on  a  lai'ge  scale,  maps  of  Oxfordshire,  Wor- 
cestershire, Warwickshire,  and  Gloucester- 
shire, some  fragments  of  which  were,  it  is 
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stated,  in  TValpole's  collection  at  Strawlieny 
Hill.  Little  more  is  knoTO  of  this  establisb-- 
ment.  James  I.  endeavoured  to  revive  the 
mannfactui-e  of  tapestry  by  encouraging  and 
assisting  in  the  formation  of  an  establish- 
ment at  Mortlake,  about  1619,  under  the 
management  of  Sir  Francis  Crane.  James  I. 
gave  ;2000/.  towards  the  formation  of  this 
estabUshment.  After  the  Eestoration,  Charles 
II.  endeavoured  to  revive  the  manufacture, 
and  employed  Venio  to  make  designs  for  it, 
but  the  attempt  was  unsuccessful.  During 
its  period  of  prosperity,  this  manufactui-e  pro- 
duced the  most  superb  hangings,  after  the 
designs  of  celebrated  painters,  with  which  the 
palaces  of  Windsor  Castle,  Hampton  Court, 
Whitehall,  St.  James's,  Nonsuch,  Greenwich, 
&c.,  and  many  of  the  mansions  of  the  nobility, 
were  adorned. 

In  the  primitive  method  of  working  tapestiy 
■with  the  needle,  the  wool  was  usually  apphed 
to  a  Idnd  of  canvas,  and  the  effect  produced 
was  coarse  and  very  defective  ;  but  some  finer 
kinds  of  tapestry  were  embroidered  upon  a 
silken  fabric.    The  process  of  weaving  by  the 
loom,  after  the  manner  known  as  the  haute 
lisse,  or  high  warp,  was  practised  in  the  tapes- 
tries of  Flanders  as  early  as  the  14th  and  15th 
centuries ;  the  only  essential  difference  be- 
tween these  and  the  productions  of  modern 
times  being  that  previously  noticed,  the  com- 
parative size  of  the  pieces  woven  in  the  loom. 
The  weaving  of  tapestry,  both  by  the  'haute 
lisse '  and  the  '  basse  lisse,'  appears  to  be  of 
Oriental  invention ;  and  the  difference  between 
the  two  methods  may  be  briefly  described.  In 
the  'haute  lisse'  the  loom,  or  rather  the  frame 
with  the  warp  threads,  is  placed  in  a  perpen- 
dicular position,  and  the  weaver  works  stand- 
ing ;  while  in  the  '  basse  hsse '  the  frame  with 
the  warp  is  laid  horizontally,  and  the  weaver 
works  in  a  sitting  position.    In  weaving  vdth 
the  'basse  lisse,'  which  is  nowrelinquished,  the 
painting  to  be  copied  is  laid  beneath  the  threads 
of  the  warp,  which  are  stretched  in  a  manner 
resembling  that  of  common  weaving,  the  pat- 
tern being  supported  by  a  number  of  transverse 
threads  stretched  beneath  it.    The  weaver, 
sitting  before  the  loom,  and  leaning  over  the 
beam,  carefully  separates  the  threads  of  the 
warp  with  his  fingers,  so  that  he  may  see  his 
pattern  between  them.    He  then  takes  in  his 
other  hand  a  kind  of  shuttle,  called  a  Jlvtc, 
charged  with  silk  or  wool  of  the  colour  re- 
quired, and  passes  it  between  the  threads, 
after  separating  them  in  the  usual  way  by 
means  of  treddles  worked  by  the  feet.  The 
thread  of  woof  or  shoot  thus  inserted  is  finally 
driven  close  up  to  the  finished  portion  of  the 
work  by  means  of  a  reed  or  comb  fomed  of 


box- wood  or  ivorj',  tho  teeth  of  which  are  in- 
serted between  the  threads  of  the  warp.  In 
this  process  tho  face  of  the  tapestry  is  do^vn- 
wai"ds,  so  that  the  weaver  cannot  examine  liis 
work  until  the  j)iece  is  completed  and  removed 
from  the  loom.    The.  frame  of  the  '  haute 
lisse '  loom  consists  of  two  upright  side  pieces, 
with  large  rollers  placed  horizontally  between 
them.  The  threads  of  the  warp,  which  usually 
consist  of  twisted  wool,  are  wound  round  the 
upper  roller,  and  the  finished  web  is  coiled 
round  the  lower  one.    The  cai-toon,  or  design 
to  be  copied,  is  placed  perpendicularly  behind 
the  back  or  wrong  side  of  the  warp,  and  then 
the  principal  outlines  of  the  pattern  are 
draTO  upon  the  front  of  the  warp,  the  threads 
of  which  ai-e  sufliciently  open  to  allow  the 
artist  to  see  the  design  between  them.  The 
cai-toon  is  then  removed  so  far  back  from  the 
warp  that  the  weaver  may  place  himself  be- 
tween them  with  his  back  towards  the  former, 
so  that  he  must  turn  round  whenever  he 
wishes  to  look  at  it.    Attached  to  the  upright 
side-pieces  of  the  frame  are  contrivances  for 
separating  the  threads  of  the  warp,  so  as  to 
allow  the  flite  or  broach,  which  carries  the 
woof,  to  pass  between  them.    Like  the  weaver 
with  the  'basse  lisse,'  the.  operator  works,  as 
it  were,  blindfolded  ;  but  by  walking  round  to 
the  front  of  the  loom  he  may  see  the  progress 
of  his  work,  and  may  adjust  any  threads 
which  have  not  been  forced  into  their  right 
position  by  the  reed  or  comb,  with  a  large 
needle,  called  an  aiguille  a  prcsser.    The  pro- 
cess of  working  with  the  '  haute  lisse '  is 
much  slower  than  the  other,  and  is  indeed 
almost  as  slow  as  that  of  worldng  with  the 
needle.    Lady  Wilton,  in  describing  the  pro- 
ductions of  the  Hotel  Royal  des  Gobelins, 
observes  that  'not  the  least  interesting  part 
of  the  process  was  that  perfonned  by  the 
renirayeiirs,  or  fine-di-awers,  who  so  unite  the 
breadths  of  the  tapestiy  into  one  picture,  that 
no  seam  is  discernible,  but  the  whole  appears 
like  one  design.'    Now,  however,  the  pieces 
are  woven  so  wide  that  joining  is  very  seldom 
resorted  to,  even  for  the  largest  pieces. 
TAPIOCA.  [Mankioc] 
TAR  is  obtained  from  wood  or  coal  by  dis- 
tillation in  close  vessels,  or  in  piles  from  which 
the  air  is  excluded.    Pilch  is  obtained  by 
boiling  tar  tmtil  all  the  volatile  matters  are 
driven  off.    Tai-  is  a  viscid  brown  semi-fluid 
mass,  which  long  preserves  its  softness.  If 
it  be  mixed  ■nitb  water,  the  water  acquires  a 
yellow  colour  and  the  taste  of  tar,-v\ith  slightly 
acid  properties.    This  solution  is  well  known 
by  the  name  of  tar-water,  and  has  been  used 
in  medicine.    Tar  is  soluble  in  alcohol,  in 
ajther,  and  in  the  fixed  and  volatile  oils.  Oil 
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of  tai',  creasote,  and  many  other  valuable  sub- 
stances, are  obtained  from  tar. 

Tar  is  extensively  manufactured  from  the 
roots  and  branches  of  pines  and  firs  in  Norway, 
Sweden,  Germany,  Russia,  North  America, 
and  other  countries  in  which  those  trees 
abound;  but  that  made  in  the  north  of 
Eui-ope  is  considered  far  superior  to  what  is 
produced  in  the  United  States.  A  conical 
cavity  is  made  in  the  ground  (generally  in 
the  side  of  a  bank  or  sloping  hill),  and  the 
roots  of  the  fir,  together  with  logs  and  billets 
of  the  same,  being  neatly  trussed  in  a  stack 
of  the  same  conical  shape,  are  let  into  this 
cavity.  The  whole  is  then  covered  with  turf, 
wliich  is  well  beaten  down.  The  stack  of  bil- 
lets is  kindled,  and  a  slow  combustion  of  the 
fir  takes  place,  without  flame,  as  in  making 
charcoal.  During  this  combustion  the  tar 
exudes ;  and  a  cast-iron  pan  being  at  the 
bottom  of  the  funnel,  with  a  spout  which  pro- 
jects through  the  side  of  the  bank,  barrels 
are  placed  beneath  this  spout  to  collect  the 
fluid  as  it  comes  away.  As  fast  as  the  barrels 
are  fiUed,  they  are  bunged,  and  made  ready 
for  exportation. 

In  some  pai-ts  of  France  and  Switzerland 
tar  is  extracted  in  a  kind  of  oven  or  kiln,  built 
of  stone  or  brick  in  the  form  of  an  egg,  with 
its  smaller  end  downwards. 

As  England  requires  a  large  quantity  of  tar 
for  the  navy,  the  supply  from  foreign  coim- 
tries  is  an  important  matter.  At  different 
periods  the  high  price  of  Swedish  tar  has  led 
to  the  encouragement  by  government  of  the 
making  of  tar  m  the  British  American  colo- 
nies. During  the  American  wai",  attention 
was  paid  to  the  establishment  of  the  manu- 
facttQ-e  of  tar  from  pitcoal,  an  object  which 
had  been  pre%'iously  attempted ;  but  the  ma- 
nufacture of  coal-tar  has  not  proved  so  im- 
portant as  was  at  one  time  anticipated, 
although  for  some  pm-poses  it  is  deemed 
superior  to  that  made  from  wood.  Tar  is 
produced  in  large  quantities  in  the  manufac- 
ture of  coal-gas ;  but  in  some  districts  its 
value  is  considered  so  trifling  that  it  is  mixed 
with  the  fuel  by  which  the  retorts  are  heated. 
It  is  usually  separated  from  the  gas  by  con- 
densation. 

The  tar  imported  in  the  last  three  years 
amounted  to  the  following  quantities  : 

1848  12,609  lasts. 

1849  15,206  „ 

1850  12,096  „ 

This  last  named  quantity  is  equivalent  to 
about  5,000,000  gallons.  Tar  is  free  from 
import  duty. 

TARTARIC  ACID  was  first  obtained  in  n 
separate  state  by  Scheele  ;  it  exists  in  several 


vegetable  products,  but  principally  in  oi- 
tartrate  of  potash,  which  is  usually  called 
cream  of  tartar,  a  salt  which  is  deposited  from 
wine. 

Tai'taric  acid  is  colomrless,  inodorous,  and 
very  som* ;  it  occurs  in  crystals  of  a  consider- 
able size,  the  primary  form  of  which  is  an 
oblique,  rhombic  prism ;  it  sufiers  no  change 
by  exposure  to  the  an* ;  water  at  60°  dissolves 
about  one-fifth  of  its  weight,  and  at  212° 
twice  its  weight.  It  combines  readily  with 
alkahes,  earths,  and  metaUic  oxides ;  and 
these  salts  are  called  tartrates :  many  of  them 
are  usefully  applied  in  the  arts. 

Tartaric  acid  is  lai'gely  employed  as  a  dis- 
charge in  cahco  printuig,  and  for  making 
what  are  called  sodaic  powders,  which  ai-e 
imitations  of  soda-water. 

Tartaric  acid  is  entirely  confined  to  the 
vegetable  kingdom,  and  is  found  free  or  un- 
combined  in  tamarinds,  in  the  unripe  grape, 
and  in  pepper ;  and  in  combination  in  tama- 
rinds, ripe  grapes,  gooseberries,  mulberries, 
squill,  dandelion,  chenopodium  vulvaria,  in 
various  species  of  pines,  and  as  tartrate  of 
lime  in  the  fruit  of  the  Bhus  typhina. 

TEA.  Though  now  so  extensively  employed, 
the  introduction  of  tea  into  Europe  is  of  com- 
paratively recent  origin.  Pepys  in  his  '  Diarj',' 
writes,  Sept.,  25,  1661,  '  I  sent  for  a  cup  of 
tea  (a  Chinese  drink),  of  which  I  had  never 
drank  before.'  The  Dutch  East  India  Com- 
pany probably  first  introduced  it  into  Europe, 
and  from  Amsterdam  it  was  brought  to 
London. 

The  species  of  the  genus  Thea  are  few  in 
number.  Some  botanists  are  of  opinion  that 
even  these  are  vai-ieties  of  a  single  species 
called  Thea  Ohinesis ;  but  there  are  usually 
said  to  be  two  species  yielding  green  and  black 
tea  respectively.  The  Asam  tea-plant,  which 
has  lately  attracted  so  much  attention,  seems 
to  partake  of  the  characters  of  both  of  the 
foregoing,  and  is  regarded  by  some  botanists 
as  a  distinct  species.  Tea  is  cultivated  in 
China  over  a  great  extent  of  territory.  Dr. 
Wallich  mentions  it  as  being  cultivated  in 
Cochin-China,  in  17°  N.  lat.  We  know  it  is 
cultivated  in  the  southern  prorinces  of  Yunnan 
and  of  Canton.  If  we  proceed  north  we  fiv.A 
the  principal  cultivation  of  teas  for  the  foreign 
trade  is  between  27°  and  31°  N.  Lat. ;  but  te& 
is  said  to  be  produced  m  several  places  to  the 
northwai-d  of  31°  ;  even  in  36°,  and  also  in  the 
Japanese  Islands,  which  extend  from  30°  to 
41°  N.  lat. 

The  culture  of  the  tea-plant  in  China  seems 
simple  enough.  The  plants  are  raised  fi-om 
seeds,  sown  in  tlie  plnc«s  where  they  are  to 
remain.    Several  are  dropped  into  holes  four 
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or  five  inches  deep  and  three  or  four  feet 
apart,  shordy  after  they  ripen ;  or  in  Novem- 
ber and  December,  as  tliey  do  not  preserve 
well,  from  their  oihness.    The  plants  nse  up 
in  a'  cluster  when  the  rain    conies  on,  and 
require  Uttle  fiu-ther  care,  except  that  of 
remo\ing  weeds,  till  they  ai-e  three  years  ohV 
when  they  yield  their  first  crop  of  leaves. 
They  are  seldom  ti-ansplanted,  but  sometimes 
four  to  six  plants  ai-eput  close  together,  so  as 
to  form  a  fine  bush.    After  gromng  seven  or 
ten  years  they  are  cut  down  in  order  that  the 
numerous  young  shoots  which  then  spring 
out  may  afford  a  more  abundant  supply  of 
leaves.    In  some  districts  the  bushes  grow 
unrestrained,  in  others  they  are  regularly 
pruned,  to  keep  them  low.    The  gathei-ing  of 
the  leaves  is  perfoi-med  with  great  care :  they 
are  usually  gathered  singly,  fii-st  in  March  or 
May  (according  to  the  district),  when  the 
young  leaves  are  scarcely  expanded;  the 
second  about  two  months  later,  or  May  and 
June;  and  the  thh-d  in  August,  or  about  six 


weeks  after  the  second ;  but  the  times  neces 
sarily  difier  in  different  ^stricts,  as  well  as 
the  number  of  crops  which  are  obtained, 
some  avoidmg  the  third  for  fear  of  injuring 
the  bushes.  When  the  leaves  are  gathered 
they  are  dried  in  houses  which  contain  small 
furnaces,  on  each  of  which  there  is  a  flat  iron 
pan,  and  upon  this,  when  heated,  the  leaves, 
partially  dried  by  exposure  to  the  sun,  are 
thrown ;  the  leaves  require  frequent  shifting 
and  turning.  "When  all  are  properly  dried, 
they  are  quickly  removed  either  by  the  hand 
or  with  a  shovel,  and  either  thrown  upon  a 
mat  or  into  baskets  which  are  kept  ready  to 
receive  them.  They  are  then  removed  to  a 
table  where  they  are  rolled  and  cooled,  and 
the  process  is  repeated ;  after  which  they  are 
sifted  and  sorted  into  several  varieties. 

The  most  difficult  part  of  this  question  is  to 
determine  whether  the  green  and  black  teas 
are  produced  by  one  or  two  distinct  species  of 
plants,  as  the  statements  of  apparently  equally 
well  qualified  judges  are  not  only  contradic- 
tory, but  directly  the  reverse  of  each  other 
The  Chinese  tea-makers  in  Asam  and  those  in 
Java  ahke  state  that  the  black  and  green  trees 
may  be  prepared  from  the  same  plant 

Tea  having  become  so  extensive  an  article 
of  commerce,  and  a  source  of  coiisifVv.  ble 
revenue,  various  attempts  have  been  made  to 
introduce  it  into  other  countries;  but  the 
chmates  are  very  different  in  which  the  several 
experiments  have  been  made,  as  in  Eio 
Janeiro  and  the  warm  part  of  Brazil,  and 
latterly  in  the  hilly  parts  of  Java  and  Brazil, 
in  Penang,  Asam,  and  the  Himalayas.  Favoiu:- 
able  reports  are  given  of  the  teas  grown  in  the 


East  Indies,  but  as  yet  only  small  quantities 
arc  brought  into  the  European  markets.  [Asam.] 
The  first  importation  by  the  English  East 
India  Company  took  place  in  1GC9  from  the 
Company's  factoiy  at  Bantam.    The  directors 
ordered  their  servants  to  '  send  home  by  their 
ships  one  himdred  pounds  weight  of  the  best 
Tey  they  could  get.'    In  1G78  were  imported 
4713  lbs.,  but  in  the  six  following  years  the 
entire  imports  amounted  to  no  more  than 
410  lbs.     According  to  Milbum  ('Oriental 
Commerce '),  the  consumption  in  1711  was 
141,995  lbs.;   120,695  lbs.  in  1715;  and 
237,904  lbs.  in  1720.    In  1745  the  amount 
was  730,729  lbs.  In  1844  itwas  41,363,770  lbs. 
The  tea  consumed  in  the  United  Kingdom, 
and  the  revenue  which  it  yielded,  in  1848, 
1849,  and  1850,  were  as  follows  :— 

1848  ....  48,347,789  lbs   5,329,992^. 

1849           50,021,576  lbs   5,471,422Z, 

1850  ....  51,178,215  lbs   5,597,707Z. 

There  have  been  great  changes  in  the  taxes 

levied  on  tea.  In  1835  the  excise  duty  on 
tea  was  repealed  from  and  after  July  1,  1836, 
when  a  customs'  duty  of  2s.  Id.  per  lb.  was 
levied  on  all  sorts  of  tea,  which,  with  5  per 
cent,  added  in  1845,  makes  the  duty  now 
paid  2s.  Z\d.  per  lb. 

For  above  a  centm-y  and  a  half  the  sole 
object  of  the  East  India  Company's  trade  with 
China  was  to  provide  tea  for  the  consumption 
of  the  United  Kingdom.  The  Company  had 
an  exclusive  trade,  and  were  bound  to  send 
orders  for  tea,  and  to  provide  ships  to  import 
the  same,  and  always  to  have  a  year's  con- 
sumption in  theu-  warehouses.  The  teas  were 
disposed  of  in  London,  where  only  they  could 
be  imported,  at  quarterly  sales.  The  act  of 
1834  opened  the  trade  to  China.  The  impor- 
tation of  tea  is  no  longer  confined  to  the  port 
of  London,  and  the  trade  has  increased  both  in 
the  quantity  and  variety  of  the  exports  to  China. 

The  tea-duty  produces  about  one- twelfth  of 
the  total  revenue.  In  1801  it  was  1,423,660^., 
in  1844,  4,524,193Z.  The  amount  in  later 
years  is  stated  above.  As  it  was  foreseen  that 
on  the  opening  of  the  tea  trade  there  would 
be  a  considerable  reduction  in  price,  so  that 
an  ad  valorem  duty  would  not,  even  with  the 
increased  consumption,  be  so  productive  as 
fonnerly,  a  fixed  duty  was  imposed.  Up  to 
1836,  each  of  the  hundred  thousand  tea- 
dealers  in  the  United  ICingdom  was  visited 
dnce  a  month  by  the  officers  of  excise,  who 
took  an  account  of  his  stock ;  and  no  quantity 
exceeding  6  lbs.  couldbe  sent  from  his  premises 
without  a  permit,  of  which  above  800,000  were 
required  in  a  year.  Tea  is  now  sold  by  the 
importing  merchants  by  public  auction  and 
private  sales. 
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The  duty  on  tea  is  still  too  high,  and  it  is 
certain  that  an  increased  consumption  would 
follow  a  diminution  of  the  duty. 

Eussia  is  supplied  -^vith  about  7,000,000  Ihs. 
of  tea  annually  through  Kiakhta ;  France  re- 
quires about  2,000,000  lbs.;  and  Holland 
about  3,000,000  lbs.  "With  the  exception  of 
China  no  other  country  consumes  so  much  tea 
as  England.  The  tea-ti-ade  of  the  United 
States  is,  however,  rapidly  increasing.  In  1 850 
there  were  173,317  chests  of  green  tea  and 
91,017  of  black  tea  exported  from  Canton  to 
America;  these  quantities  with  a  further 
portion  purchased  from  England,  made  a  total 
of  about  23,000,000  lbs.  of  tea  which  crossed 
the  Atlantic  in  1850. 

Tea,  like  many  other  commodities  is  too 
frequently  adidterated  with  various  substances, 
— tests  for  detecting  which  are  pointed  out  by 
Dr.  Normandy.  The  same  authority  tells  us 
that  the  much  advertised  veno  heno,  for 
'  improving'  the  flavom-  of  tea,  is  nothing  more 
than  a  mixture  of  catechu  with  broken  tea 
leaves, 

TEA,  PAEAGUAY,  or  MkT%  is  the  pro- 
duce of  a  plant  belonging  to  the  family  Aqid- 
foUacecE,  which  is  a  shrub  attaining  the  size  of 
the  orange  tree.  The  leaves  of  this  shrub  are 
in  great  repute  amongst  the  inhabitants  of 
South  America,  and  are  used  in  infusion  in  a 
similar  manner  to  the  tea  of  China.  Upwards 
of  5,000,000  lbs.  of  the  leaves  of  this  tree  are 
annually  collected  in  Paraguay,  and  are  sent 
to  Chih  and  Buenos  Ayres.  After  the  branches 
have  been  cut  away,  the  ground  is  heated  by 
means  of  a  fire,  and  the  leaves,  being  laid 
upon  the  heated  ground,  are  dried,  and  after- 
wards they  are  beaten  and  pressed  into  bags,  in 
which  state  they  come  into  the  market.  The 
plant  when  used  is  steeped  in  boiling  ivater, 
to  which  a  little  sugar  and  sometimes  lemon- 
juice  is  added.  It  is  drunk  out  of  a  vessel 
called  Mate,  which  has  a  spout  perforated 
with  holes  for  the  purpose  of  preventing  the 
powdered  herb  from  passing  out  with  the  fluid. 
The  Creoles  are  passionately  fond  of  this 
infusion,  and  rarely  partake  of  a  meal  ■^^'ithout 
it.  The  properties  of  this  plant  are  sedative 
and  stimulant. 

TEAK.  The  teak-tree  is  a  native  of  diffe- 
rent parts  of  India,  as  well  as  of  Bimia,  chiefly 
along  the  banks  of  the  Irawaddy,  and  of  the 
islands  from  Ceylon  to  the  Moluccas.  The 
teak  tree  grows  to  an  immense  size,  and  is 
remarkable  for  its  very  large  leaves,  which  ai-e 
from  12  to  24  inches  long  and  from  8  to  16 
broad,  and  are  compared  by  Oriental  m-iters 
to  the  ears  of  the  elephant. 

From  extensive  experience  teak  timber  has 
been  found  the  most  valuable  timber  for  sliip- 


building,  and  has  been  called  the  oak  of  the 
East.  The  wood  is  light,  bro-wnish-coloured, 
easily  worked,  but  at  the  same  time  strong 
and  durable.  It  is  soon  seasoned,  and,  from 
containing  a  resinous  oil,  resists  the  action  of 
water,  as  well  as  insects  of  all  kinds. 

Some  interesting  details  have  lately  been 
pubhshed  concerning  the  export  of  teak-timber 
from  Moulmein  in  India.  Teak  is  the  prin- 
cipal article  of  export  from  that  province,  both 
in  quantity  and  value.  During  the  year  1849 
upwards  of  25,000  tons  were  shipped  to  various 
parts  of  the  world,  all  propei-ly  converted,  by 
hand  or  machinery,  of  a  value  estimated  in  the 
rough  at  100,000Z.  The  teak  of  these  provin- 
ces and  the  surrounding  foreign  states,  which 
finds  its  way  into  Moulmein,  is  of  a  very 
superior  quahty,  and  unequalled  for  ship- 
building purposes  by  any  other  wood  in  the 
world.  The  annual  supply  is  more  than  the 
demand,  in  consequence  of  this  port  being  but 
little  Icnown  to  the  Enghsh  ship-owners  and 
builders.  There  is  almost  an  unlimited  extent 
of  teak  forests  in  the  neighbouring  states,  of 
superior  quality,  and  easily  worked.  The 
price  of  first-rate  converted  squares  and  planks 
is  3Z.  per  ton  of  50  cubic  feet,  of  lengths 
ranging  from  25  feet  to  50  feet,  and  from 
10X10  to  24X24  inches  square.  A  vessel 
aiTiving  here  at  any  time  of  the  year  can 
always  procure  a  cargo,  provided  she  is  supphed 
with  funds,  or  a  credit  on  a  good  Calcutta 
house.  The  time  calculated  for  loading  is  ten 
worldng  days  for  every  100  tons,  although  a 
vessel  of  a  large  size  generally  loads  much 
quicker  on  account  of  the  stowage  being 
easier.  In  consequence  of  the  abundance 
of  teak  to  be  had  at  this  port,  it  is  likely  to 
become  the  first  building  port  in  India.  It 
has  already  turned  out  some  of  the  finest 
ships  now  afloat,  and  as  sti-ength  and  dm-abi- 
lity  are  much  sought  after,  this  place  is  most 
advantageously  situated  for  building  good 
vessels. 

TEAZLE  (Bipsaciis  Fullomim)  is  a  plant 
which  grows  wild  in  the  hedges,  but  an  im- 
proved variety  is  carefully  cultivated  in  those 
disti-icts  of  England  where  cloth  is  manufac- 
tiu-ed.  It  is  used  for  the  purpose  of  forming 
a  species  of  brush  with  which  the  finer  hairs 
of  the  woollen  fabric  are  dra'v\T3  to  the  siu-face, 
where  they  produce  what  is  usually  called  the 
vap  of  the  cloth.  The  teazle  has  a  fine 
hooked  awn,  which  very  readily  insinuates 
itself  into  the  woollen  web,  and  draws  out 
with  it  some  of  the  fine  fibres  of  the  wool ; 
these  are  afterwai-ds  shorn  smooth,  and  leave 
the  cloth  with  the  fine  velvet-hke  nap  which  is 
its  peculiar  appearance. 

Teazles  mil  grow  in  any  soil;  but  they  grow 
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sti-ongest  and  best  in  a  stiff  loam.  The  wild 
teazle  which  grows  in  hedges  appears  at  first 
sight  to  be  the  same  as  the  cultivated  variety ; 
but  it  is  of  no  use  to  the  cloth- worker,  from 
the  wealuiess  of  the  awns,  which  break  off, 
instead  of  drawing  the  wool  out  of  the  surface 
of  the  web.  The  growing  of  teazles  is  a 
peculiar  trade,  and  a  kind  of  speculation,  for 
the  crop  is  very  precarious.  The  teazle-grower 
hires  a  piece  of  ground  suited  to  his  purpose 
from  the  fai-mer  for  two  years,  and  pays  a 
considerable  rent. 

The  dressmg  of  a  piece  of  cloth  consumes 
a  great  number  of  teazles  ;  as  many  as  1,500 
to  2,000  being  requu-ed  to  do  the  work  properly. 
The  teazles  are  made  up  in  bundles  for  sale 
to  the  clothiers,  containing  9,000  or  10,000 
each.  The  price  is  affected  by  so  many 
circumstances,  that  it  varies  from  4^.  to  20/. 
per  pack  or  bundle  ;  but  when  the  home  price 
exceeds  about  8/.  the  clothier  can  import  more 
cheaply  from  abroad. 

TELEGRAPH.  We  may  class  these 
useful  conti-ivances  in  two  groups — the  Mecha- 
nical and  the  Electro -Mechanical  Telegrapli^  ;— 
Most  of  the  older  telegraphs  consisted  of 
boards  or  wooden  arms,  which  according  to 
the  positions  assumed,  signified  the  letters  of 
the  alphabet.  The  kind  generally  used  in 
France  at  the  end  of  the  last  century  was  the 
T  telegraph  of  M.  Chappe.  Four  arms 
shaped  something  like  a  T  were  moved  on 
three  joints  at  the  upper  angles.  M.  Chappe 
communicated  his  intelligence  letter  by  letter, 
and  simplified  the  movements  by  using  an 
alphabet  of  only  sixteen  letters.  Such  tele- 
graphs were  fii-st  erected  on  a  line  commencing 
at  the  Louvre,  in  Paris,  and  proceeding  by 
Montmartre  and  other  elevated  points  to 
Lisle,  in  order  to  communicate  between  the 
Committee  of  Public  Safety  and  the  combined 
armies  in  the  low  coimtries. 

The  advantages  of  such  extraordinary  cele- 
rity of  communication  were  so  obvious  that,  in 
England  and  other  countries,  many  plans  were 
immediately  brought  forward,  some  of  which 
differed  materially  from  that  which  had  been 
successfully  put  in  practice  in  France.  These 
plans  are  mostly  separable  into  two  classes : 
shutters  which  open  or  close  certain  apertures 
made  to  receive  them ;  or  arms  moveable  on 
pivots.  A  shutter- apparatus,  submitted  to  the 
Admiralty  in  1795,  by  Lord  George  Murray, 
was  adopted  in  the  first  government  line  ot 
telegraphs  estabhshed  in  England,  in  1796, 
between  London  and  Dover.  It  was  employed 
by  the  Admiralty  until  1816. 

In  1810  it  was  determined  to  change  the 
Admiralty  telegraphs  into  semaphores  con- 
structed on  the  principle  of  those  used  in 
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France,  with  the  improvements  suggested  by 
Sir  Home  Popham.  These  semaphores  had 
been  introduced  on  the  French  coast  in  1803. 
They  consisted  of  upright  posts  with  two  or 
three  moveable  arms.  Sir  Home  Popham's 
telegraph  had  two  arms  on  one  post ;  but  as 
they  were  mounted  upon  separate  pivots,  each 
of  them  could  assume  six  different  positions, 
and  the  two  together  were  capable  of  affording 
48  signals.  This  kind  of  telegraph  continued 
to  be  used  at  the  government  stations  tiU  the 
introduction  of  the  electric  telegraph. 

Several  modes  of  telegraphic  communication 
without  machinery,  or  with  something  which 
may  be  held  in  the  hands,  have  been  devised, 
especially  for  the  purpose  of  directing  military 
operations,  or  of  conveying  speedy  inteUigence 
in  time  of  war,  where  no  line  of  ordinary  tele- 
graphs can  be  established.  One  such  method 
was  by  ckcular  discs  of  wood  held  by  men  in 
particular  positions ;  another  by  a  white 
handkerchief  varied  in  position ;  another  by 
two  smaU.  flags  ;  and  another  by  stationing  a 
few  men  in  pre-arranged  positions,  &c. 

Marine  telegraphic  communication  is  an 
object  of  even  greater  importance  than  that  on 
land,  since  there  are  many  curcumstances 
which  render  communication  between  vessels 
at  sea  impracticable  by  any  other  means  than 
by  signals,  and  that  sometimes  in  cases  of 
the  greatest  emergency.  But,  although  naval 
signals  have  been  necessarily  long  used,  and 
flags  of  various  forms  and  colours  have  been 
extensively  employed  for  the  purpose  of 
maldng  them,  it  was  not  till  within  a  compa- 
ratively recent  period  that  they  were  reduced 
to  anything  like  an  efficient  telegraphic  system. 
Lord  Howe  proposed  a  system  of  numbering 
the  flags  used  as  signals,  and  also  prepared  a 
signal-book  which  was  long  used  by  the 
Admiralty.  An  improved  code  of  signals, 
suggested  by  Sir  Home  Popham,  was  after- 
wards adopted.  A  very  useful  system  of  flag 
telegraphing  was  introduced  a  few  years  ago 
by  Mr.  Watson,  for  the  use  of  commercial 
shipping,  and  for  maintaining  communication 
between  a  vessel  at  sea  and  any  of  the  stations 
on  the  coasts  of  the  British  islands,  whence 
communication  might  be  made  by  telegraph 
inland. 

Electric  Telegraphs. — It  is  chiefly  to  the 
joint  labours  of  Messrs.  W.  F,  Cooke  and 
Professor  Wheatstone  that  electric  telegraphs 
owe  thek  practical  application.  Their  tele- 
graph, which  was  patented  in  1837,  acted  upon 
principles  founded  on  Oersted's  celebrated 
discovery,  that  a  magnetic  or  compass  needle 
may,  through  the  agency  of  a  voltaic  current, 
be  invested  with  an  artificial  polarity.  Tlio 
first  lino  was  laid  down  upon  the  London  and 
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Elaclcwall  Eailway ;  the  second  from  London 
to  West  Drayton;  and  the  third  (in  1849) 
from  London  to  Gosport. 

In  Messrs,  Cooke  and  Wheatstone's  fu-st 
apparatus  there  were  live  needles,  arranged 
with  their  axes  in  a  horizontal  line.  The 
needles  when  at  rest  hung  vertically,  by 
reason  of  a  shght  preponderance  given  to  then- 
lower  ends.  Each  electro-magnetic  coil  was 
connected  with  one  of  the  long  conductuig 
wires  at  one  end,  and  was  united  at  the  other 
with  a  common  rod  of  metal,  which  joined 
together  the  similar  ends  of  aU  the  coils. 
The  current  was  transmitted  from  the  oppo- 
site end  of  the  wures  (where  an  appropriate 
set  of  five  pairs  of  finger-keys,  for  makmg  the 
connections  wth  the  battery,  was  placed) 
through  two  of  the  wires  at  once.  Li  accor- 
dance with  the  keys  which  were  pressed  down, 
tlie  needles  assumed  various  positions  with 
respect  to  each  other ;  and  these  were  made 
to  indicate  signals  according  to  the  entries  hi 
a  signal  book.  The  instruments  at  the  two 
stations  were  always  rendered  reciprocating ; 
that  is,  at  each  end  of  the  line  were  placed  an 
instrument,  a  set  of  finger-keys,  and  a  voltaic 
battery,  so  that  either  station  could  transmit 
or  receive  a  signal.  By  a  beautiful  arrange- 
ment, a  beU  or  alarum  could  be  rung,  when 
the  attention  of  the  clerk  at  the  distant 
terminus  was  required.  In  1838  Mv.  Cooke 
obtained  a  patent  for  some  further  improve- 
ments of  this  apparatus. 

Dr.  Steinheil  constructed  an  electric  telegraph 
between  Munich  and  Bogenhausen  in  1837. 
In  his  telegraph  he  availed  himself  of  the 
conductmg  power  of  the  earth,  whereby  he  was 
enabled  to  reduce  the  cost  of  erection.  The 
earth  in  fact  occupied  the  place  of  the  return 
mre.  AU  that  is  necessary  to  enable  this  to 
be  effected,  is  that  the  wire  wliich  connects 
the  two  ends  of  the  metallic  conductor  with 
the  earth,  shall  be  carried  to  a  sufficient  depth 
below  the  surface  to  be  always  in  contact  with 
moist  earth  or  with  water ;  and  that  it  shall 
be  at  this  point  attached  to  a  plate  or  piece 
of  metal,  of  about  two  or  three  feet  superficial. 
The  electric  telegraph  invented  by  Professor 
Morse,  of  America,  in  183T,  was  essentially  a 
registering  insti-ument,  the  various  signals 
being  traced  on  a  strip  of  paper.  An  electro- 
ma'^netwas  so  placed  as  to  be  within  attracting 
distance  of  an  armature  fixed  to  the  shorter 
arm  of  a  lever,  of  which  the  longer  end  carried 
a  pencil  projecting  sideways  from  it,  and 
pressed  lightly  against  a  sheet  of  paper.  This 
paper  was  made  to  travel  slowly  beneath  the 
pencil.  So  long  as  no  attractive  power  wa,s 
exerted  by  the  electro-magnet,  the  pencil 
would  continue  to  trace  a  straight  line  as  the 


paper  moved  onwai'ds ;  but  on  momentarily 
maldng  the  circuit  Aviththe  batteiy,  the  arma- 
ture was  di-awn  to  the  electro-magnet,  and  the 
pencil,  carried  by  the  ai'm  of  the  lever  upwards, 
made  an  angular  mark,  like  the  letter  V  re- 
versed, on  the  paper.  These  angles  might 
either  be  joiued  in  groups,  by  rapidly  suc- 
ceeding completions  of  the  circuit,  or  they 
might  be  separated  by  longer  or  shorter  spaces 
of  straight  line.  In  the  telegraph  constnicted 
by  Morse  in  1844,  between  Baltimore  and 
Washington,  a  different  mode  of  recording  the 
signals  was  adopted.  The  use  of  the  pencil 
was  found  objectionable,  from  its  so  frequently 
requiring  fresh  pointing,  and  from  the  risk  of 
breakage.  Tlie  same  arrangements  were 
retained  in  regard  to  the  paper,  but  it  was 
made  in  its  course  to  pass  under  a  roller 
having  a  groove  around  it.  The  long  arm  of 
the  lever  carried  a  blunt  steel  point,  standing 
out  from  its  upper  sm-face,  vertically  under 
the  groove  in  the  roUer.  When  therefore  the 
arm  of  the  lever  was  elevated,  by  the  attraction 
of  the  magnet  upon  the  armature,  the  steel 
point  pressed  the  paper  into  the  groove  and 
produced  an  indentation.  If  the  attraction 
were  momentary,  a  depressed  point  was 
produced;  but  if  the  action  were  continued 
for  a  longer  time,  a  lengthened  depression 
was  the  result,  as  the  paper  was  drawn  on. 
The  combmations  of  these  two  kinds  of  marks 
denoted  the  various  letters  and  figm-es. 

In  the  yeai-  1837  Mr.  Davy  of  London 
obtamed  a  patent  for  an  electric  telegraph,  the 
chief  peculiarity  of  which  consisted  in  the 
method  of  registering  or  recording  the  various 
communications,  by  causing  the  cm-rent  of  a 
supplementary  battery  to  pass  through  a 
riband  steeped  in  a  solution  of  iodide  of  potas- 
sium and  starch.  The  saltbeing  decomposed 
by  the  current,  a  blue  spot  was  produced  by 
the  combination  of  the  iodide -with  the  starch, 
and  the  position  of  one  or  more  of  these  spots 
across  the  breadth  of  the  riband  determuied 
the  nature  of  the  signal  ti-ansmitted. 

In  1840  Professor  "Wlieatstone  patented  his 
electro-magnetic  telegraph,  m  which  the  indi- 
catmg  power  was  the  magnetisation  of  soft 
u'on  by  the  electric  cmxent,  instead  of  the 
employment  of  a  real  or  permanent  magnet. 
One  pai-t  of  the  apparatus  is  the  Commmii- 
cator,  a  wheel  or  disc,  on  the  edge  of  which 
are  alternately  ai-ranged  pieces  of  iron  and  of 
ivory,  the  one  a  conductor  and  the  other  a 
non-conductor  of  electricity.  A  metal  spring 
presses  on  this  edge  while  the  wheel  revolves, 
aud  is  connected  also  with  the  galvanic  appa- 
ratus, m  such  a  way  that  when  the  spring  is 
in  contact  with  the  iron,  a  galvanic  circmt  is 
completed,  but  when  in  contact  with  tlie  ivory 
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the  circuit  becomes  broken.  Thus  alterna- 
tions of  action  are  produced,  Nvhich  by 
ingenious  mechanism  are  made  the  means  of 
transmitting  impulses  or  symbols  through  the 
telegraphic  wire.  This  telegraph  requires  only 
a  single  wu-e  for  its  use,  the  retui'n  of  the 
current  being  provided  by  the  earth.  One 
application  to  which  Professor  Wheatstone 
found  his  invention  suitable  was  that  of  an 
Electric  Clock,  by  adapting  his  wheel  and 
galvanic  appai-atus  to  the  action  of  the  escape- 
ment wheel  of  a  common  clock. 

In  18J:0  Mr.  Bain,  in  conjunction  with  Mr. 
Barwise,  patented  a  clock  which  was  to  be  set 
in  motion  by  electricity;  and  in  the  next 
following  year  he  brought  forward  a  new 
electric  printing  telegraph.  The  essential 
principles  of  this  telegraph  are  two.  Eirst, 
the  employment  of  type,  mounted  on  the 
periphery  of  a  disc  or  wheel,  capable  of  revol- 
\'ing  with  its  edge  carrying  the  type  very  near 
to  a  cylinder  covered  with  white  paper,  between 
which  and  the  type-wheel  a  piece  of  trans- 
ferring paper  or  riband  is  placed ;  the  cylinder 
has  a  small  movement  in  a  spu'al  direction 
communicated  to  it,  after  each  impression  of 
a  signal.  The  second  principle  is  that  of  the 
use  of  two  clocks  at  the  two  communicating 
stations,  to  rotate  the  type-wheels  with  a  uni- 
form motion.  These  clocks,  having  been  ad- 
justed to  exactly  the  same  rate,  and  being 
started  from  the  same  signal,  would  bring 
continually,  at  each  station,  similar  type  oppo- 
site to  the  paper  cylinders  at  the  same  mo- 
ment. A  hand  or  index  revolving  on  a  dial  in 
front  of  the  machine,  at  the  same  rate  as  the 
type-wheel,  indicates  to  the  operator  the  sig- 
nals which  are  successively  in  a  position  ready 
for  printing  in  his  own  instrument,  and  there- 
fore, if  the  clocks  go  accurately  together,  in  a 
sunilar  position  in  his  correspondent's  instru- 
ment. 

In  1842  Mr.  Bain  patented  his  proposed 
plan  for  working  an  electric  telegraph  with  a 
peculiar  form  of  battery.  At  one  end  of  the 
line  he  buried  in  moist  earth  a  large  plate  of 
zinc,  and  at  the  other  end  a  plate  of  copper, 
iron,  or  other  substance,  such  as  coke  or  char- 
coal, which  might  act  the  part  of  a  negative 
plate  to  the  zinc.  Then  on  connecting  these 
distant  plates  with  a  wire  insulated  from  the 
earth,  a  cmTent  of  electricity  would  constantly 
pass  from  the  one  plate  to  the  other.  This 
system  has  been  found  insufficient  at  long 
distances. 

In  1843  Mr.  Cooke  specified  liis  patent  for 
the  mode  of  insulating  the  mies  by  suspend- 
ing them  in  the  air  upon  posts  or  standards  of 
wood  or  iron ;  the  wires  not  coming  in  actual 
contact  -with  any  pai't  of  the  standard,  but 


passing  through  rings  of  porcelain  or  earthen- 
ware. The  standai'ds  are  usually  fixed  at 
from  forty  to  sixty  yards  asunder,  and  at  each 
quarter  of  a  mile  a  stouter  post  is  placed,  to 
bear-  the  winding  or  straining  apparatus.  The 
intermediate  posts  within  each  quarter  of  a 
mUe  merely  supported  the  wire,  without  re- 
ference to  its  tension,  which  depended  solely 
on  the  winding  posts.  Instead  of  the  copper 
wires  hitherto  employed,  iron  wires  of  a  larger 
size  were  then  used.  Before  this  period  the 
wires  had  been  placed  in  iron  tubes  buried 
beneath  the  ground;  but  this  new  form  of 
arrangement  was  deemed  an  improvement, 
and  has  since  been  generally  acted  on  in  this 
country. 

Since  the  year  last  named,  the  progress  of 
the  electro-telegraphic  system  has  been  ex- 
ceedingly rapid.  In  1846  an  EleiJtrio  Tele- 
graph Company  was  formed,  by  whom  the 
patent  rights  of  Messrs.  Cooke  and  Wheat- 
stone,  and  some  of  those  of  Mr.  Bain,  were 
purchased.  It  is  this  company  which  has 
carried  out  the  greatest  part  of  what  has  been 
recently  effected  in  Great  Britain.  Nearly 
all  the  principal  railways,  except  the  Great 
Western,  have  had  lines  of  telegraphic  wu-e 
laid  by  it.  A  modification  of  Cooke  and  Wheat- 
stone's  arrangements  is  generally  employed; 
but  the  company  also  possesses  a  remarkable 
printing  or  rather  registering  telegraph  in- 
vented by  Mr.  Bain.  A  long  strip  of  paper 
has  small  holes  stamped  in  it  by  means  of  a 
machine,  each  hole  or  group  of  holes  repre- 
senting a  particular  letter.  This  paper  is 
coiled  on  a  wooden  roUer,  from  whence  it 
passes  to  a  metal  roller,  where  metallic  points 
act  upon  it.  The  arrangement  of  the  me- 
chanism is  such,  that  when  the  metalhc  points 
touch  the  metal  of  the  roller,  through  the 
holes  in  the  paper,  a  galvanic  circuit  is  com- 
pleted ;  but  when  the  points  touch  the  paper 
itself,  the  circuit  is  stopped ;  and  this  rapid 
alternation  is  made  to  indicate  signals.  There 
is  also  a  recipient  apparatus,  in  which  the  strip 
of  paper  employed  has  been  first  soaked  in 
diluted  sulphuric  acid,  and  then  in  a  solution 
of  prussiate  of  potash.  Two  metallic  points 
press  on  this  paper ;  and  when  a  galvanic 
ciu-rent  is  passing  through  these  points,  they 
discolour  the  chemically-prepared  paper,  and 
leave  a  number  of  dark  spots  upon  it;  but 
when  no  current  is  passing,  no  discolom-ation 
is  produced.  By  an  ingenious  arrangmont  of 
mechanism,  the  recipient  apparatus  at  the 
end  of  the  telegraphic  wire  marks  with  its 
dark  spots  the  signals  which  ai-o  conveyed  by 
the  transmitting  apparatus  at  the  other  end. 

In  the  form  which  the  English  telegraphic 
I  system  has  now  assumed,  all  the  stations  are 
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placed  ia  connection  with  the  central  office  in 
Lothbury.    At  this  office  are  departments  for 
ti-ansmitting  messages  to  and  receiving  mes- 
sages from  almost  all  pai-ts  of  the  kingdom. 
There  are  several  rooms,  each  of  which  has 
its  own   electric  clock,  showing  Greenwich 
tune,  and  its  own  electro-telegraphic  machine. 
Wires  pass  from  the  machines  to  the  great 
hall,  and  from  the  hall  to  the  outside  of  the 
huilding,  whence  they  pass  under  the  pave- 
ments of  the  London  streets  to  the  great  rail- 
way termini  at  Euston  Square,  Shoreditch, 
London  Bridge,  Waterloo  Koad,  &a.,  as  weU  as 
to  the  Admiralty  and  one  or  two  other  Govern- 
ment establishments.  Along  the  lines  of  rail- 
way the  telegraphic  wires  and  apparatus  are 
so  ai-ranged  as  to  he  available  both  for  the 
railway  company's  own  purposes,  and  for 
commercial  purposes  in  general ;  and  a  sys- 
tem has  been  formed  whereby  mformation  of 
a  commercial  character  is  regularly  transmit- 
ted to  and  from  the  great  centres  of  industry 
and  commerce. 

Mr.  Whishaw,  in  a  paper  communicated  to 
the  British  Association  in  1849,  gave  an  ac- 
count of  the  telegraphic  systems  foUowed  m 
three  countries,  Great  Britain,  Prussia,  and 
the  United  States.    In   Great  Britam  the 
ynves  are  suspended  on  poles.    The  length  of 
railway  to  which  the  system  had  been  applied 
down  to  July  1849,  was  about  2000  miles  ;  and 
the  cost  was  about  1 501.  per  mile.   In  Prussia 
the  telegraphic  wkes  were  suspended  on  the 
Enghsh  system  until  the  year  1844,  since 
which  date  a  new  plan  has  beenfoUowed.  The 
whres  are  coated  with  gutta  percha,  and  laid 
along  under  groimd,  at  a  distance  of  about 
two  feet  beneath  the  surface,  not  only  under 
railways,  but  under  turnpike  roads  and  towing 
paths.    There  are  at  each  principal  station 
two  telegraphic  machines,  one  colloquial  and 
oneprinting.  The  length  of  Prussian  telegraph 
to  July  1849,  was  about  1500  miles,  at  a  cost 
of  about  401.  per  mile.    In  the  United  States 
the  telegraphic  hne  is  formed  by  a  single  iron 
wire  supported  from  post  to  post.    It  is  car- 
ried not  only  along  railways,  but  across  the 
open  country.  There  were  in  July  1849,  about 
10,500  miles  of  American  telegi-aph,  at  a  cost 
of  about  201.  per  mile.  . 

Various  improvements  in  electro-telegraphic 
machines  have  been  patented  from  time  to 
time  by  Messrs.  Brett  and  Little,  and  other 
inventors  ;  but  those  which  seem  most  likely 
to  be  attended  with  important  results  relate 
to  Submarine  Telegraphs.  It  has  been  proved 
that  wires  may  be  so  coated  wth  gutta  percha 
and  other  materials  as  to  act  under  water.  A 
tube  so  constructed  has  been  carried  under 
the  sea  between  Dover  and  Calais;  and  the 


&rst  communication  by  electric  telegraph  was 
made  from  Cape  Grisnez  to  Dover  on  August 
28,  1850.  The  length  from  Dover  to  Cape 
Grisnez  is  21  miles.  The  copper  wire  was  ^th 
of  an  inch  in  thickness,  and  was  enclosed  in  a 
sohd  cyhnder  of  gutta  percha,  i  of  an  inch  in 
diameter.  The  enthe  length  of  wu^e  was  25 
miles,  and  its  weight  was  1  ton  2  cwt.  1  quarter 
lOi  lbs.  The  weight  of  the  gutta  percha  was 
4  tons  7  cwts.  1  quarter  9  lbs. 

Wherever  the  railway  system  has  extended, 
there  does  the  electro -telegraphic  system  find 
more  or  less  of  encouragement;  and  in  the 
United  States  the  telegraphic  wh-es  extend 
also  over  vast  tracts  of  country  where  no  rail- 
ways are  yet  laid  domi.  In  respect  to  om-  own 
country,  the  contrivances  of  Messrs.  Cooke 
and  Wheatstone  have  hitherto  been  those 
most  generally  adopted  ;  but  there  is  at  the 
present  time  (May  1851)  an  attempt  bemg 
made  to  form  a  new  telegraphic  company ;  and 
if  this  attempt  succeed,  we  shall  probably  see 
many  new  and  efficient  mechanical  arrange- 
ments adopted.  .  . 

One  of  the  most  recent  electro-magnetic  in- 
struments, partaking  of  the  nature  of  the 
electric  telegraph  in  some  of  its  featm-es,  is 
Mr.  Shepherd's  ingenious  clock  at  the  Indus- 

The  experiments  made  in  the  British  Chau- 
nel  have  shewn  that  the  submarme  Telegraph 
is  practicable  ;  and  we  shall  probably  see,  ere 
long,  the  adoption  of  the  system  between  Eng- 
land and  Erance,  and  between  England  and 
Ireland.  The  proposed  oceanic  telegraph  be- 
tween England  and  America  may  well  afi-ord 
to  wait  till  the  fruition  of  tlie  less  gigantic 

SCll6IH6S» 

TELESCOPE.     Such  telescopes  as  are 
consti-ucted  with  glass  lenses  only  are  called 
dioptric,  or  refracting  telescopes;  whereas 
those  which  have  a  reflecting  speculum  are 
the  catoptric,  or  reflecting  telescopes.  By  these 
insta-uments  objects  even  m  the  remotest 
depths  of  space  are  rendered  accessible  to 
human  vision;  and  ten-estrial  objects  faintly 
visible  in  the  distance  are  brought  as  it  were 
close  to  the  eye.    There  is  eridence  to  show 
that  Roger  Bacon,  who  died  in  1292,  knew 
that  lenses  might  be  so  combmed  as  to  make 
obiects  seen  through  them  appear  to  be  mag- 
nified.   No  further  indications  of  telescopes 
are  met  with  till  after  the  middle  of  the  ICth 
century,  when  Dr.  Dee  suggested  that  the 
commander  of  an  army,  who  ^ants  to  dis- 
cover the  number  and  arrangement  ot  an 
neriy's  troops,  '-ay  wonderfully  help  Inn. 
self  by  perspective  glasses.'   In  1009  Gahleo 
TonstfuLd'a  telescope  with  which  he  ^  - 
covered  the  four  satellites  of   the  planet 
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Jupiter.  Huygens,  Dr.  James  Gregory,  Sir 
Isaac  Newton,  Dr.  Hooke,  Dr.  Bradley,  Sir 
Wni.  Herschel,  Mr.  Dollond,  and  Lord  Rosse, 
have  since  been  the  persons  most  dis- 
tinguished for  the  improvements  which  they 
have  respectively  made  in  the  construction  of 
telescopes. 

To  explain  the  optical  prmciples  which 
govern  the  action  of  telescopes  would  be 
beyond  the  scope  of  the  present  volume ;  but 
we  may  briefly  explain  differences  of  con- 
struction. 

The  telescope  invented  by  Galileo  consisted 
of  one  convex  lens  and  one  concave  lens ;  the 
distance  between  them  being  equal  to  the 
difference  between  the  focal  lengths  of  the 
two  lenses.  This  is  the  construction  of  what 
is  called  an  Opera  Glass;  and  the  Gahleau 
telescope  is  now  used  chiefly  for  viewing 
objects  within  a  theatre,  or  an  apartment ; 
since  if  considerable  magnifying  power  were 
given  to  it  the  extent  of  the  field  of  view 
would  be  very  small. 

A  simple  telescope  may  also  be  constructed 
by  means  of  two  convex  lenses,  which  are 
placed  at  a  distance  from  one  another  equal 
to  the  sum  of  their  focal  lengths. 

In  order  to  afford  a  view  of  objects  in  the 
same  position  as  they  appear  to  have  when 
seen  by  the  naked  eye,  Mr.  Dollond  employed 
an  eye-tube  containing  four  lenses  ;  whereas 
in  the  eye-piece  invented  by  Hjuyghens,  which 
is  used  in  most  astronomical  telescopes,  there 
are  only  two  lenses,  and  objects  are  seen 
inverted. 

In  reflecting  telescopes,  a  speculum  at  one 
extremity  of  the  tube  serves  the  purpose  of 
the  object-glass  in  refracting  telescopes  by 
forming  an  image  at  its  focus ;  and  the  image 
so  formed  is  viewed  by  the  eye  through  inter- 
mediate reflectors.  The  Newtonian  reflecting 
telescopes  have  one  concave  speculum  at  the 
bottom  of  the  tube;  and  the  rays  reflected 
from  it  fall  in  a  convergent  state  upon  a  small 
plane  muTor  placed  so  as  to  make  an  angle  of 
45"  with  the  o.xis  of  the  te]escope  :  after  the 
second  reflection  the  rays  unite  and  form  an 
image  which  is  viewed  through  a  Huygenian 
eye  piece  fixed  in  the  side  of  the  tube,  oppo- 
site the  plane  mirror ;  that  is,  near  the  open 
end  of  the  tube.  In  the  Ch-egorian  reflecting 
telescope  the  second  reflection  is  given  by  a 
second  concave  mirror,  the  face  of  which  is 
towards  the  observer. 

The  telescope  constructed  by  the  late  Sir 
Wm.  Herschel  differed  from  the  Newtonian 
telescope  only  in  having  no  small  mirror.  The 
surface  of  the  great  speculum,  wliich  was 
4  feet  in  diameter,  had  a  small  obliquity  to 
the  axis,  so  that  the  image  fomied  by  re- 


flection from  it  fell  noai*  the  lower  side  of  tlie 
tube  at  its  open  end :  at  this  place  there  was 
a  sliding  apparatus  which  carried  a  tube  con- 
taining the  eye-glasses.  The  observer  in 
viewing  was  situated  at  the  open  end  of  the 
tube,  with  his  back  to  the  object,  and  he 
looked  directly  towards  the  centre  of  the 
speculum.  The  reflecting  telescope  executed 
by  Lord  Eosse  in  1842  is  5G  feet  long,  and 
its  speculum  is  6  feet  in  diameter.  It  is 
capable  of  being  directed  from  the  zenith  to 
the  horizon  towards  the  south,  and  from  the 
zenith  to  a  position  parallel  to  the  earth's 
axis  towards  the  north;  it  has  also  a  move- 
ment in  azimuth  of  about  8  degrees  on  each 
side  of  the  meridian. 

The  Great  Exhibition  contains  a  noble 
telescope  by  Mr.  Eoss,  which  is,  we  beheve, 
the  largest  ever  constructed  on  the  refractive 
principle. 

TELFOED,  THOMAS,  was  one  of  those 
invaluable  men  whose  engineering  labours 
form  the  best  memento  of  their  personal 
history.  He  was  the  son  of  a  shepherd  in 
Eskdale,  Dumfriesshire,  where  he  was  born 
in  1757.  At  the  age  of  fourteen  he  was 
apprenticed  to  a  stone-mason  in  the  town  ot 
Langholm.  In  1780,  being  then  about  twenty- 
three,  he  went  to  Edinbm-gh,  where  he  seems 
to  have  devoted  much  attention  both  to 
architectm-e  and  drawing.  After  remaining 
there  about  two  years,  he  removed  to  London, 
and  obtained  employment  at  Somerset  House, 
then  erecting  by  Sir  William  Chambers.  He 
was  employed  upon  various  buildings  at  Ports- 
mouth dockyard  for  three  years  subsequent  to 
1784;  and  in  1787  he  was  employed  by  Sir 
William  Puiteney  to  make  some  alterations 
at  Shrewsbury  Castle.  He  thereupon  re- 
moved to  Shrewsbury,  where  he  was  also 
employed  to  erect  a  new  gaol,  and  was  sub- 
sequently appointed  county  surveyor,  in  which 
ofiice  he  had  to  furnish  plans  for  and  oversee 
the  construction  of  bridges  and  similar  works. 
He  erected  the  iron  bridge  over  the  Severn 
at  Buildwas,  besides  about  forty  smaller 
bridges  in  the  same  county. 

The  EUesmere  Canal  was  the  first  great 
work  upon  which  Telford  was  engaged ;  and 
from  1793,  in  which  year  the  act  of  parliament 
for  its  construction  was  obtained,  his  attention 
was  directed  almost  solely  to  civil  engineering. 
The  aqueduct-bridge  over  the  valley  of  the 
Dee,  called  the  Pont-y-Cysylte,  is  a  remark- 
able work.  It  consists  of  a  trough  of  cast- 
iron  plates,  securely  flanged  together,  and 
supported  by  eighteen  piers  or  pillars  of 
masonry,  the  elevation  of  which  is  121  feet 
above  the  water.  These  gigantic  works  were 
executed  between  1795  and  1803.   The  Cale- 


1675 


TELFOKD,  THOMAS. 


TENACITY. 


1676 


donian  Canal,  wliicli  was  opened  throughout 
in  1823,  is  another  of  TeKord's  principal  works. 
Tlie  locks  were  the  largest  ever  constructed 
at  that  time,  heing  40  feet  wide,  and  from  170 
to  180  feet  long.    Of  other  canals  constructed 
wholly  or  partially  under  Telford's  super- 
intendence it  is  sufficient  to  mention  the 
Glasgow,  Paisley,  and  Ai'di-ossan ;  the  Mac- 
clesfield ;  the  Birmmgham  and  Liverpool 
Junction;  the  Gloucester  and  Berkeley  (com- 
pleted under  his  du-ection) ;  the  Bhmingham, 
which  was  completely  remodelled,  and  adapted 
to  the  conduct  of  a  very  extensive  traffic,  hy 
him ;  and  the  Weaver  navigation,  in  Cheshire. 
He  also  constructed  a  new  tunnel,  2,926 
yards  long,  16  feet  high,  and  14  feet  wide,  at 
Harecastle,  on  the  Trent  and  Mersey  Canal. 
He  also  executed  many  important  works 
connected  with  the  di-ainage  of  the  fen  country, 
especially  of  Bedford  Level.   On  the  Continent 
he  superintended  the  construction  of  the 
Gotha  Canal,  in  Sweden,  a  navigation  of  ahout 
120  miles,  of  which  55  are  artificial  canals. 
For  this  work  a  Swedish  order  of  knighthood 
and   other  honours  were   conferred  upon 
him. 

The  works  executed  hy  Telford  under  the 
Commissioners  of  Highland  Koads^  and 
Bridges  Avere  of  great  importance;  and  in  the 
improvements  of  the  great  road  from  London 
to  Holyhead,  under  another  parliamentary 
commission,  appomted  in  1815,  Telford  had  a 
further  opportunity  of  carrying  into  effect  liis 
system  of  road-making.  The  Menai  suspen- 
sion hridge  especially  is  a  nohle  example  of 
his  holdness  m  designing  and  practical  skill. 
[Menai  Bridges.] 

Among  other  works  of  Telford  ai-e  many 
hridges  of  considerahle  size,  in  which  he 
adopted  the  important  principle  of  making 
the  spandrils  hollow,  and  supporting  the 
roadway  upon  slahs  laid  upon  longitudinal 
walls,  instead  of  fiUing  up  the  haunches  with 
a  mass  of  loose  iiihhish,  which  often  proves 
of  serious  inconvenience  when  the  masonry 
of  the  hridge  needs  repair. 

Telford  executed  some  important  harhour 
works  at  Aberdeen  and  Dundee  ;  hnt  his  most 
striking  performance  of  this  class  is  the  St. 
Katherine  Docks,  Loudon. 

In  addition  to  the  works  which  he  executed 
himself,  Telford  was  frequently  apphed  to  for 
Ijis  judgment  upon  important  schemes,  and 
in  this  way  he  made  many  reports  to  parlia- 
ment. Tlic  Russian  government  frequently 
applied  to  him  for  adnce  respecting  the 
construction  of  voadn  and  canals  ;  and  the 
Emperor  Alexander  acknowledged  his  sense 
of  his  serwces,  in  1808,  hy  sending  him  a 
diamond  ring  with  a  suitable  inscription.  He 


closed  his  useful  life  in  1834,  and  was  buried 
in  Westminster  Abbey. 

TELLU'RIUM,  is  a  metal  discovered  in 
1782  by  Miiller  of  Reichenstein.  Its  colour 
is  silver-white,  and  it  is  very  brilliant ;  it  is 
crystalhne  and  brittle,  of  a  lamellar  fracture, 
easily  pulverised.  Its  specific  gravity  is  about 
6'13.  It  is  nearly  as  fusible  as  antimony, 
and  at  a  high  temperature  it  boils,  and  may 
be  distilled.  When  strongly  heated  in  contact 
with  air,  it  bums  with  a  Uvely  blue  flame, 
green  at  the  borders,  andfoiTQS  a  white  vapour, 
which  has  an  acid  odour. 

The  principal  ores  of  tellurium  are  Native 
Tellurium,  both  crystalline  and  massive,  6fra- 
phic  or  Auro  Argentiferous  Tellurium,  Yellow 
Tellurium,  Black  Telluriim,Bismuthic  Tellurium 
or  Tclluret  of  Bismuth.  But  neither  the  ores 
nor  the  various  chemical  combinations  of  the 
metal  have  yet  been  apphed  to  many  useful 
purposes. 

TEMPERING.  [Steel  Manufacture.] 
TENACITY.  This  property  is  a  result  of 
the  attractions  and  repulsions  which  act  within 
the  insensible  spaces  supposed  to  exist  be- 
tween the  pai-tieles  of  bodies:  it  is  con- 
sequently different  in  different  materials,  and 
in  the  same  material  it  varies  with  the  state 
of  the  body  with  respect  to  temperatm-e  and 
other  circumstances.  The  particles  of  hquids 
adhere  to  one  another,  and  generally  to  tliose 
of  sohd  bodies,  by  attractive  forces  which 
decrease  very  rapidly;  and,  at  insensible 
distances  from  the  supposed  places  of  contact, 
the  adhesion  entu-ely  disappeai-s.  It  is  on 
account  of  the  small  distance  to  which  the 
attraction  of  the  fluid  molecules  extend,  and 
to  the  freedom  with  which  the  paiticles  move 
on  one  another,  that  fluids  appear  to  have  so 
little  tenacity ;  but  from  the  weight  which  it 
supports  in  glass  tubes,  Dr.  Robison  has 
estimated  that  the  mutual  atti-actions  of  the 
particles  of  water  on  a  sm-face  equal  to  one 
square  inch  must  far  exceed  190  lbs. 

Though,  when  a  piece  of  metal  is  fractured, 
the  parts  will  not  by  simple  adjunction  adliere 
together ;  yet,  in  some  cases,  by  hammering 
them  upon  one  another,  so  many  points  on 
their  smfaces  may  be  brought  within  the 
hmits  to  which  the.  force  of  cohesion  extends, 
that  they  will  acquire  a  tenacity  equal  to  that 
which  the  metal  had  in  its  natural  state. 

Tlie  tenacity  of  wood  is  much  greater  in 
the  direction  of  the  length  of  its  fibres  than 
in  the  transverse  direction,  the  fibres  being 
united  by  a  substance  having  little  cohesive 
power.  With  respect  to  metals,  the  processes 
of  forcing  aud  wire  di-awiug  increase  their 
tenacity  in  the  longitudinal  direction ;  the 
augmentation  of  friction  and  lateral  cohesion, 
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arising  from  the  particles  being  forced  to- 
gether in  the  transverse  direction,  more  than 
compensates  for  the  diminution  of  the  attrac- 
tion which  may  result  from  the  pai-ticles  being 
forced  or  drawn  farther  asunder  longitudinally. 
Copper  and  iron  have  their  tenacity  more 
than  doubled ;  while  gold,  silver,  brass,  and 
lead  have  it  more  than  tripled,  by  those  metals 
being  di'awn  into  wu'e. 

TENNESSEE.  The  industry  and  com- 
merce of  this  portion  of  the  American 
Union  are  briefly  adverted  to  under  United 
States. 

TERRA  COTTA.  This  is  the  Italian  for 
baked  earth,  and  is  the  name  applied  to  the 
material  with  which  many  of  the  coarser 
varieties  of  Italian  potteiy  ai'e  made.  The 
Etruscan  Vases,  whatever  may  be  the  devices 
on  the  surface,  are  made  of  Terra  Cotta. 
[Etruscan  Waee.]  At  the  Mediasval  Ex- 
hibition of  1850  there  were  many  fine  speci- 
mens of  terra  cotta  ware;  and  in  the  Etruscan 
room  at  the  British  Museum  the  collection  is 
especially  fine.  There  is  a  cbmrch  near  Bolton, 
in  Lancashii-e,  in  which  the  chief  material 
employed,  at  least  in  the  ornamental  parts,  is 
terra  cotta ;  and  terra  cotta  ware  finds  a  fitting 
place  among  the  articles  of  pottery  at  the 
Great  Exhibition. 

TESSELLATED  FLOORS.  Mr.  Ward, 
in  the  Inti-oductory  Essay  to  Mr.  Owen  Jones's 
beautiful  work  on  Mosaic  Pavements,  says : — 
"  The  materials  of  the  best  and  costliest 
pavements  at  Rome  (such,  for  example,  as 
those  still  remaining  in  the  Baths  of  Cara- 
calla)  ai'e  colom-ed  marbles  of  various  kinds, 
difiering  considerably  from  each  other  in 
hai-dness  and  durability.  The  inferior  pave- 
ments, found  scattered  through  Britain,Erance, 
and  other  parts  of  Eui-ope,  and  along  the 
western  coast  of  Africa,  are  usually  made  of 
such  coloured  stones  as  the  neighbourhood 
happened  to  supply;  with  the  exception  only 
of  the  red  tesserae,  which  are  almost  invariably 
of  burnt  clay.  Thus,  in  the  celebrated  Roman 
pavement  which  was  discovered  in  1793,  at 
VVoodchester  in  Gloucestershire,  the  gray 
tesserse  are  of  blue  lias,  found  in  the  vale  of 
Gloucester ;  the  ash-coloured  tesserae  of  a 
similar  kind  of  stone,  often  found  in  the  same 
masses  with  the  former ;  the  dark  brown  of  a 
gritty  stone,  met  with  near  Bristol,  and  in  the 
Forest  of  Dean ;  the  light  brown  of  a  hard 
calcareous  stone,  occurring  at  Lypiat  (two 
miles  from  the  site  of  the  pavement) ;  and  the 
red  tesserffi  (as  iisual)  of  burnt  brick." 

The  tcssera3,  or  small  cubic  pieces  of  the 
Roman  pavements,  are  by  no  means  uniform 
in  shape  and  size;  the  fissures  between  them 
are  wide  and  irregular ;  and  as  these  fissures 


oi-e  filled  up  with  cement,  a  muddy  hue  is 
given  to  tho  general  tints. 

In  the  beginning  of  tho  present  century, 
Mr.  Wyatt  introduced  the  plan  of  inlaying 
stone  tesseraj  with  coloured  cements.  In 
later  methods,  terra  cotta  tessera3  have  been 
inlaid  in  a  similar  way.  Mr.  Blashfleld 
adopted  the  plan  of  forming  the  tesseraj  of 
cements  coloured  with  metallic  oxides.  Bitu- 
men, coloiured  with  metallic  oxides,  is  another 
material  employed.  Mr.  Singer  introduced  a 
plan  of  forming  tesserae  by  cutting  pieces  of 
the  required  form  out  of  thin  layers  of  clay ; 
which  pieces  are  afterwards  dried  and  balced, 
and  united  by  a  peculiar  cement.  In  another 
plan,  adopted  at  the  Worcester  porcelain 
works,  tiles  of  two  colom's  are  formed  by 
pressing  a  device  on  slabs  of  clay,  and  pouring 
liquid  clay  of  another  colour  into  a  sunk 
device  on  the  surface  of  the  former. 

In  Mr.  Prosser's  method,  small  tesseraj  are 
formed  by  compressing  porcelain  powder  into 
moulds  with  great  force,  in  the  manner  de  - 
scribed  under  Button  Manueactube.  The 
tesserae  may  be  of  any  colour — white,  black, 
red,  blue,  yellow,  brown ;  and  of  any  definite 
form — triangular,  quadrilateral,  rhomboidal, 
hexagonal,  (fee.  In  the  formation  of  U  floor 
or  pavement  with  such  tesserae,  the  pieces  ara 
first  put  together  in  their  proper  order,  placed 
downwai-d  on  a  smooth  sm'face  ;  and  as  soon 
as  a  sufficient  portion  of  the  design  is  finished, 
it  is  backed  with  fine  Roman  cement,  which  is 
worked  in  to  fill  the  crevices  between  the 
tesserae.  The  pavement  is  thus  formed  into 
smooth  flat  slabs  of  convenient  size,  which 
ai-e  laid  down  on  any  properly  prepared  foun- 
dation. 

Although  it  belongs  more  to  inlaying  or 
marquetry  than  to  tessellated  pavements,  we 
may  say  a  word  or  two  concerning  the  beautiful 
floor  of  the  new  Coal  Exchange.  It  is  a  cir- 
cular floor  60  feet  in  diameter,  and  is  formed 
of  4,000  pieces  of  wood,  arranged  into  a  stai'- 
like  pattern  of  great  beauty,  bearing  some 
resemblance  to  a  mariner's  compass.  All  the 
wood  formed  portions  of  living  trees  TOthin  a 
short  period  pefore  the  floor  was  made ;  the 
pieces  having  been  prepared  by  the  Drying  or 
Dessicating  process  of  Messrs.  Davison  and 
Symington.  In  this  respect  the  floor  is  an 
exemplar  of  a  highly  useful  and  important 
manufacturing  invention.  Tho  lands  of  wood 
employed  are  ebony,  black  oak,  red  oak,  com- 
mon oak,  white  hoUy,  mahogany,  elm,  red 
walnut,  white  walnut,  and  mulberry. 

TE'SSERA.  The  Roman  tesseraj  were 
small  cubes  or  squai-es  rcsombling  our  dice, 
which  were  used  by  the  ancients  for  various 
purposes,  and  formed  of  difl"orent  materials, 
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as  marble,  precious  stones,  ivory,  glass,  wood, 
or  mother-of-pearl.  Such  small  tesserse  of 
different  colours  were  used  to  form  the  mosaic 
floors,  or  pavements  in  houses,  which  were 
hence  called  tessdata  pavimenta.  (See  the 
preceding  article.)  The  same  kmds  of  cubes 
were  used  by  the  ancients  as  dice  in  the  games 
of  hazard,  just  as  in  our  times. 

TESTS,  CHEMICAL,  or  Chemical  Re- 
agents, are  those  substances  which  are  em- 
ployed to  detect  the  presence  of  other  bodies, 
by  admixture  with  which  they  are  known  to 
produce  certain  changes  in  appearance  and 
properties. 

TEXAS.    This  region — once  a  portion  of 
Spanish  America,  then  a  state  of  republican 
Mexico,  then  an  independent  repubhc,  and 
now  one  of  the  United  States— is  still  in  the 
infancy  of  its  industrial  development.  ^  Bitu- 
minous coal  is  said  to  be  abundant  in  the 
interior,  and  iron  ore  is  also  plentifully  distri- 
buted.   Building  stone  is  abundant  m  all 
parts  except  the  sea  coast  region.  Gold,  silver, 
copper,  and  lead,  have  been  found  in  the 
mountainous  parts  of  the  State.    Oak,  pine, 
and  other  large  timber  ti-ees,  are  abundant 
along  the  courses  of  the  rivers  and  upon  the 
slopes  of  the  mountams.    Texas  is  stated  to 
have  climates  and  soils  suitable  for  maize, 
wheat,  oats,  barley,  and  rice ;  for  apples, pears, 
figs,  melons,  and  oranges;  for  the  vine,  olives, 
and  mulberries  ;  for  the  sugar-cane  and  the 
cotton  plant;  and  in  fact  for  almost  every 
kind  of  grain,  fruit,  and  vegetable. 

The  rise  of  a  great  commercial  community 
from  these  elements  has  yet  to  take  place. 

TEXTILE   MANUFACTURES.  The 
spinning  and  weavmg  of  fibres  into  a  web  are 
the  general  type  or  representative  of  textile 
manufactures.    It  is  difficult  to  say  whether 
these  or  metallic  manufactures  are  the  most 
important;  but  the  textile  take  the  lead  m 
respect  to  our  exports.    The  amount  of  these 
exports,  and  the  natm-e  of  the  processes,  are 
noticed  under  the  names  of  the  respective 
goods  — such  as  Cotton,  Flax,  Fustian, 
Gauze,  Lace,  Linen,  Muslin,  Ribbon,  Shawl, 
Silk,  Velvet,  Woollens,  &c.  ;  while  the 
manufactiuing  statistics  are  glanced  at  under 
Factories,  and  under  the  names  of  the  chief 
textile  manufacturing  towns  and  counties. 

THAMES.  The  navigation  of  this  most 
busy  of  English  rivers  commences  at  Lech- 
lade,  where  the  river  is  about  258  feet  above 
low-water  mark  at  London  Bridge.  The 
Thames  and  Severn  Canal,  which  follows  the 
valley  of  the  Churn  and  the  Thames  from 
near  Cirencester,  opens  into  the  Thames  at 
Lechlade,  thus  connecting  it  with  the  Severn 
and  the  western  coast  of  the  island.   At  Ox- 


ford the  Oxford  Canal  joins  the  Thames,  and 
o]pens  a  communication  with  the  great  canal 
system  of  the  central  counties.    At  Abingdon 
the  Wilts  and  Berks  Canal  joins  the  Thames 
and,  as  well  as  the  Kennet  and  Avon  Canal, 
which  joins  the  Kennet  at  Newbury  (where 
the  navigation  of  that  river  commences,  20 
miles  above  its  junction  ■with  the  Thames), 
opens  a  communication  with  the  Somerset- 
shii-e  Avon  and  by  it  wth  the  Severn.  The 
Thame  is  navigable  from  the  town  of  Thame, 
about  17  miles  above  its  junction  with  the 
Thames.    The  Wey  is  naxigable  from  Godal- 
ming,  about  17  miles  from  its  junction;  and 
is  connected  vdth  the  Wey  and  Arun  Canal, 
and  the  Basingstoke  Canal,  tlie  former  of 
which  opens  a  communication  with  the  river 
Arun  and  the  Sussex  coast.     The  Grand 
Junction  Canal,  which  unites  with  the  Oxford 
Canal   at  Braunston  in  Northamptonshire 
opens  into  the  Thames  by  the  mouth  of  the 
Brent,  the  lower  part  of  which  is  incorporated 
with  the  Canal.    Below  London  Bridge  the 
Lea,  which  is  navigable,  chiefly  by  artificial 
cuts,  for  25  miles,  opens  into  the  Thames ; 
and  just  above  the  Lea,  the  Regent's  Canal, 
which  encircles  the  north  and  east  side  of  the 
metropolis,  and  communicates  with  the  Pad- 
dington  Canal,  and  so  with  the  Grand  Junc- 
tion Canal,  also  opens  into  the  liver. 

The  Medway  is  navigable  below  Rochester 
Bridge  for  sea-borne  vessels,  and  from  Pens- 
hiu'st,  above  43  miles  from  its  mouth,  for 
river  craft. 

The  navigation  of  the  Thames,  in  its  upper 
part,  is  kept  up  by  locks  and  weai-s,  the  lowest 
of  which  is  at  Teddiugton,  which  is  conse- 
quently the  limit  of  the  tide.    Teddington  is 
about  18  or  19  miles  above  London  Bridge. 
High-water  mark  at  Teddington  is  about  IJ 
feet  higher  than  at  London  Bridge,  and  the 
time  of  high  water  is  about  two  houi-s  later. 
Low-water  surface  at  Teddiugton  is  about 
16  f  feet  higher  than  at  London  Bridge.  At 
ebb  tide  there  is  a  depth  of  from  12  to  1.3  feet 
water  nearly  or  quite  up  to  London  Bridge, 
and  the  rise  of  the  tide  is  about  17  feet,  or  at 
the  extreme  springs  about  22  feet. 

Vessels  of  800  tons  get  up  to  the  St.  Cathe- 
rine's Docks,  and  those  of  1100  tons  to  Black- 
wall,  about  6  miles  below  bridge.  No  other 
river  in  the  world  equals  the  Thames  in  its 
commercial  importance.  The  river  for  some 
2  miles  or  more  below  London  Bridge  is 
crowded  with  vessels,  chiefly  coasters,  steam 
vessels,  and  colliers,  which  moor  alongside  the 
quays  or  in  tiers  in  the  stream ;  others  ore 
moored  lower  do^vn,  though  not  in  such  num- 
bers ;  and  for  larger  vessels  there  are  several 
docks  excavated  on  the  banks  of  the  river. 
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There  is  a  dockyard  for  the  navy  (now  httle 
used)  at  Deptford,  about  4  miles  below  Lon- 
don Bridge ;  one  at  Woolwich,  9  miles  below ; 
one  at  Sheemess,  in  the  Isle  of  Sheppy,  at 
the  junction  of  the  Thames  and  Medway ;  and 
one  at  Chatham,  the  most  important  of  the 
four,  on  the  Medway.  The  fortifications  at 
Sheemess  defend  the  entrance  to  both  nvers ; 
the  passage  of  the  Thames  is  further  protected 
by  Tilbury  Fort,  and  that  of  the  Medway  by 
Gillingham  Tort.  . 

Among  many  engineering  schemes  for  im- 
proving the  banks  of  the  Thames  withm  the 
limits  of  the  metropohs,  is  the  following  by 
Mr.  W.  H.  Smith  :— It  is  proposed  that  a  ter- 
race, about  12  feet  above  high-water  mark, 
designed  exclusively  for  the  public,  and  with- 
out any  landing  places  except  for  passengers, 
should  be  carried  along  the  banks  of  the 
Thames.    The  mdth  of  the  esplanade  is  to 
be  60  feet,  having  a  parapet  and  open  railmg 
on  the  side  next  the  river ;  thus  offering  a 
cleoi-  view  of  the  general  traffic,  but  at  the  same 
time,  by  means  of  the  parapet,  securing  the 
operations  of  commerce  beneath.  Tins  espla 
nade  is  connected  immediately  by  carnage 
approaches  with  the  bridges  and  main  tho- 
roughfares.  Where  the  width  of  the  nver  is 
sufficient  to  admit  the  space  recLuired,  it  is 
proposed  there  should  be  Unes  or  colonnades 
of  handsome  shops,  dwelUngs,  or  warehouses, 
according  as  the  situation  might  require.  The 
goods'  traffic  of  the  river  is  conveyed  by  trans- 
verse arches  beneath,  descending  to  within  a 
foot  of  high  water,  which  are  connected  vnth. 
the  property  of  the  wharfs  and  warehouses  on 
the  inner  side,  the  river  traffic  being  thus 
carried  on  unimpeded  and  almost  invisibly. 
Immediately  beneath  is  a  railway  tunnel,  in 
the  base  of  which  the  required  culverts  for 
pure  water,  gas,  rain  water,  and  sewage,  would 
be  formed  at  about  low-water  mai-k.    It  is 
proposed  that  the  sewage  should  be  entirely 
cut  ofi;  from  the  river,  passed  longitudinally 
under  the  embankment  by  means  of  an  iron 
culvert,  and  carried  into  the  marshes  on  the 
southern  side  of  the  river  beyond  the  influence 
of  the  tide.    The  probable  expense  of  this 
great  undertaking,  extending  from  Vauxhall 
to  the  West  India  Docks  on  the  north,  and 
from  VauxhaU  to  Deptford  on  tiie  south,  Mr. 
Smith  estimates  at  about  3,000,000i. 

THATCH  is  a  covering  of  straw,  rushes,  or 
reeds,  as  a  substitute  for  tiles  or  slates  for 
houses,  bams,  ricks,  stacks,  and  sheds.  We 
will  first  describe  the  mode  of  thatching  hay 
ricks  and  com  stacks,  as  the  simplest. 

The  rick  or  stack  having  been  formed  into 
a  proper  shape,  either  with  a  roof  slanting 
from  a  ridge,  or  conical,  ending  in  a  central 
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point,  the  straw  is  prepared  by  moistening  it, 
that  it  may  more  easily  bend  without  break- 
ing.   It  is  then  forlced  up  in  a  loose  heap, 
the  straws  lying  in  every  direction,  and  some- 
what matted.    Portions  are  now  drawn  out 
from  this  heap  in  handfuls,  which  lays  the 
straws  again  in  a  more  parallel  order:  these 
are  placed  in  a  forked  stick,  which  will  hold 
several  of  these  bundles  or  handfuls,  and  are 
thus  carried  to  the  thatcher  on  the  top  of  the 
rick  or  stack.  He  seizes  a  handful,  and  bend- 
ing one  end  into  a  kind  of  a  noose,  he  inserts 
this  into  the  hay  or  straw  near  the  bottom  of 
the  roof,  at  one  end  if  it  be  a  square  roof,  or 
at  any  convenient  part  if  it  be  a  round  one. 
He  presses  down  the  straw  which  he  has  thus 
inserted  to  about  half  its  length,  in  order  to 
foi-m  the  eaves,  which  extend  a  littie  beyond 
the  lower  part  of  the  roof.  When  he  has  thus 
laid  several  handfuls  side  by  side  so  as  to  cover 
about  a  yard  in  width,  that  is  as  far  as  he  can 
conveniently  reach  without  moving  his  ladder, 
he  begins  another  row  a  httie  above  the  place 
where  he  began,  so  that  the  lower  end  of  the 
straw  now  inserted  may  cover  the  upper  part 
of  the  first  row,  as  tiles  do  each  other.  Thus 
he  proceeds  upwards  till  he  comes  to  the  upper 
ridge  of  the  roof,  or  to  the  point  of  the  cone 
in  a  round  stack.  In  the  latter  case  the  cover- 
ing diminishes  to  a  point  so  as  to  form  a  tri- 
angle.   The  ladder  is  now  shifted  a  yard  to 
one  side,  and  the  same  operation  is  performed, 
care  being  taken  that  each  fresh  handful  put 
on  shall  be  interwoven  with  that  which  Ues 
beside  it,  so  that  no  water  can  possibly  pass 
between  them.  Thus  the  work  proceeds  until 
the  roof  is  completed,  and  it  only  remains  to 
secure  the  upper  ridge  in  a  square  stack,  or 
the  point  of  the  cone  in  a  round  one.    In  the 
first  case  the  highest  layer  of  straw  is  made 
to  extend  beyond  the  ridge  on  both  sides,  and 
the  ends  are  brought  together  and  stand  up 
Uke  the  bristies  on  a  hog.    A  rope  of  straw 
has  been  prepared,  and  many  small  rods, 
about  two  feet  long,  and  cut  sharp  at  the 
point :  these  are  inserted  just  below  the  ridge, 
in  a  Ime  with  it,  and  about  a  foot  apart ;  one 
end  of  the  straw  rope  is  inserted  into  the 
stack,  and  twisted  firmly  round  the  projecting 
end  of  the  first  rod ;  it  is  then  wound  once 
round  the  next  rod,  and  so  on  the  whole 
length  of  the  ridge:  this  is  done  on  both 
sides.    The  straws  which  form  the  ridge  are 
now  cut  with  shears  horizontally,  to  give  it  a 
neat  finish,  and  at  each  end  a  kind  of  orna- 
ment is  usually  made  by  winding  a  straw  rope 
round  a  handful  of  the  projecting  straw,  form- 
ing a  kind  of  knot  or  bow,  according  to  the 
taste  of  the  thatcher.   Eods  and  straw  ropes 
1  twisted  round  them  ore  inserted  near  the  edge 
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of  the  slanting  side  and  all  along  the  eaves,  which 
prevent  the  wind  fvom  blowing  off  the  thatch. 

The  only  diiference  in  the  thatch  of  a  round 
rick  is,  that  it  is  brought  to  one  point,  where 
it  is  tied  with  sti-aw  rope  wound  round  it,  and 
formed  into  a  kind  of  bow ;  the  rods  are  in- 
serted a  little  below  in  a  circle,  and  a  straw 
rope  twisted  round  them,  and  likewise  around 
the  cuxular  eaves.  Barley  is  generally  put 
into  square  stacks,  and  wheat  in  round  ones. 
When  the  outside  is  neatly  trhnmed  and  but 
smooth,  so  that  no  birds  can  lodge  in  it,  wheat 
may  be  kept  for  years  without  danger  of  in- 
jury or  loss,  much  better  than  in  a  barn,  or 
even  in  a  granary. 

In  thatching  sheds  and  buildings  which  are 
to  last  many  years,  the  straw  is  prepared  in 
the  same  manner,  but  the  ends  of  the  hand- 
fuls,  as  they  are  put  on  a  lathed  roof,  ai'e  kept 
down  by  means  of  long  rods,  which  are  tied 
to  the  laths  of  the  roof  by  means  of  strong  tar 
twine.  A  much  thicker  coat  of  straw  is  put 
on  ;  and  rye-straw,  which  has  a  sohd  stem,  is 
preferred,  as  more  lasting,  and  less  liable  to 
be  filled  with  water  than  hollow  straw.  In- 
stead of  straw  ropes,  split  ^villoAV  is  used,  and 
the  rods  which  are  inserted  are  much  nearer 
each  other  and  more  cai-efully  secured.  As 
this  kind  of  thatching  is  a  peculiar  trade,  it 
requires  a  regular  apprenticeship  to  be  master 
of  it. 

THEIN  is  the  neutral  vegetable  principle 
obtained  from  common  tea,  aud  supisosed  to 
be  identical  in  its  nature  with  caffein,  the 
pecuhar  principle  of  coffee.  It  forms  tufts  of 
white  dehcate  silky  needles,  which  have  a 
bitter  taste,  melt  and  lose  Water  when  heated, 
and  sublime  without  decomposition. 

THEOBEOMA.  For  the  best  known  pro- 
ducts of  the  theobroma  plants,  see  Cocoa  and 
Chocolate. 

THEODOLITE  is  the  name  generally 
given  to  the  instrument  used  for  measmiug 
horizontal  angles.  In  its  simplest  form  the 
theodoUte  consists  of  a  divided  circle,  which 
is  to  be  set  parallel  with  the  horizon,  and  a 
telescope  wMch  has  so  much  motion  in  a 
vertical  plane  as  to  enable  the  observer  to 
\iew  any  object  which  he  may  require  above 
or  below  the  horizon. 

THEORBO  is  a  musical  instrument  of  the 
lute  kind,  which  has  long  fallen  into  disuse. 
The  upper  and  middle  strings  were  attached 
to  the  lower  head  or  nut ;  the  lower,  or  base 
strings,  to  an  upper  or  additional  one.  [Lute.] 

THERMO'METER  is  an  instrument  by 
which  the  temperatui'es  of  bodies  ai'e  ascer- 
tained. It  consists  of  a  glass  tube  with  a  capil- 
lary bore  containing  in  general  alcohol  or  mer- 
cury. When  the  liquid  expands  or  contracts  by 


vai-iations  in  the  temperature  of  the  atmo- 
sphere, or  by  the  insti-ument  bemg  immersed 
in  the  Uquid  or  gas  which  is  to  be  examined, 
the  state  of  the  atmosphere,  liquid,  or  gas, 
with  respect  to  caloric,  is  indicated  by  a  scale 
which  is  either  applied  to  the  tube  or  engraven 
on  its  exterior  surface. 

The  end  proposed  by  a  themometer  is  the 
measurement  of  the  temperature  of  any  body 
with  relation  to  the  temperature  of  some  other 
substance,  as  of  water  at  the  point  of  freezing ; 
but  the  measure  so  obtained  must  not  be 
understood  to  express  the  absolute  quantity 
or  density  of  caloric  in  any  body,  it  being 
well  known  that  different  substances,  though 
exhibiting  the  same  apparent  temperature, 
contain  very  different  quantities  of  caloric 
according  to  i\ie.vc  capacities  for  that  element. 

The  thermometer  was  in  use  in  the  begin- 
ning of  the  17th  century,  but  it  is  not  known 
precisely  to  whom  the  honour  of  the  invention 
is  due.  A  physician  of  Padua  named  Santorio, 
in  his  'Commentaries  on  Avicenna' fieSG), 
claims  it  for  himself.  It  may  however  have 
happened  with  this,  as  with  other  scientific 
discoveries,  that  the  idea  of  the  instrument 
occm-red  to  two  persons  or  more  about  the 
same  time. 

The  earhest  kind  of  thennometer  consisted 
of  a  long  glass  tube  containing  air,  which  was 
hermetically  sealed  at  the  upper  end,  while 
the  lower  was  made  to  enter  into  a  vessel  of 
colom-ed  spirit.  By  the  pressure  of  the  atmo- 
sphere the  spirit  was  made  to  occupy  pai't  of 
the  tube  ;  and  the  variations  in  the  tempera- 
ture of  the  atmosphere  causing  the  column  of 
spirit  to  ascend  or  descend  in  tlie  tube,  allowed 
the  degree  of  temperatiu-e  to  be  measured  by 
a  scale  appHed  to  the  latter.  The  defects 
insepai'able  from  such  thermometers  are,  that 
the  dilatations  of  the  air  ai'e  not  proportional 
to  the  increments  of  heat,  and  that  tlie  length 
of  the  column  of  spirit  varies  with  the  tempe- 
rature of  the  atmosphere.  Thus  the  indica- 
tions afforded  by  the  thermometer  are  ren- 
dered erroneous,  or  requke  corrections  which 
it  is  difficult  to  apply. 

About  the  nuddle  of  the  17th  century  the 
members  of  the  Academia  del  Cimento  caused 
thermometers  to  be  constructed  in  which, 
instead  of  air,  alcohol,  or  spuit  of  wine,  was 
employed.  Alcohol  dilates  and  conti'acts 
considerably  with  the  variations  of  temperatiu  e 
to  which  it  may  be  subject,  though  not  in  so 
great  a  degree  as  air.  It  is  also  capable  of 
measuring  very  low  temperatures  but;  as  it  is 
brought  to  a  boUing  state  sooner  than  any 
other  hquid,  it  cannot  bo  employed  to  ascer- 
taui  a  high  degree  of  heat. 

The  idea  of  employing  mercury  for  the 
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purpose  of  measuring  degrees  of  heat  Its 
expansion  is  supposed  to  have  first  occurred 
to  Dr.  Halley.  The  invention  ia  ascribed  to 
Eomer,  but  it  was  not  till  1724  that  such  a 
thermometer  was  known  in  this  country.  Tho 
advantages  of  mercury  over  alcohol  and  aiTj  as 
a  measm-e  of  temperature,  are,  that  its  expan- 
sions are  more  nearly  proportional  to  the 
increments  of  caloric  than  those  which  take 
place  in  either  of  the  other  fluids ;  it  is  easily 
deprived  of  air;  and  its  power  to  conduct 
heat  being  considerable,  the  changes  of  its 
volume  by  changes  of  temperature  in  the 
smTounding  medium  take  place  more  rapidly 
than  those  of  any  other  fluid  except  the  gases. 

The  scale  which  has  been  in  general  use  in 
this  country  since  the  year  1724,  is  supposed 
to  have  been  invented  by  Fahrenheit-    It  is 
quite  unknown  on  what  ground  he  made 
choice  of  the  fixed  points  on  his  scale,  or  the 
number  of  graduations  between  them ;  but  it 
is  thought  that  one  of  the  fixed  points  was 
that  of  boUing  water,  and  that  the  other.  Which 
is  the  zero  of  the  scale,  was  that  at  which  the 
top  of  the  column  stood  when  the  instrument 
was  exposed  to  an  iutense  cold  in  Iceland,  in 
1709.    The  extent  of  the  scale  between  this 
last  point  ahd  that  of  boiling  water  is  divided 
into  212  parts,  and  the  point  of  freezing  watei- 
is  at  the  thirty-second  division  from  the  zerO 
point.    That  which  is  called  Keaumur's  scale 
has  the  interval  between  the  points  of  freezing 
and  boihng  water  determined  by  experiment, 
and  the  distance  between  them  is  divided  into 
eighty  parts,  the  zero  of  the  scale  being  at  the 
freezing  point.    A  third  scale,  called  '  Centi- 
grade,' has  been  much  in  use  among  the 
philosophers  of  the  Continent  within  the  last 
fifty  years.    It  was  invented  by  Celsius,  a 
Swede^  and  it  differs  from  that  of  Eeaumur 
only  in  the  distance  between  the  points  of 
freezing  and  boiUng  water  being  divided  into 
100  pai-ts.    The  length  of  each  degree  in  this 
thermometer,  as  Well  as  in  that  of  Beaumur, 
is  greater  than  in  the  scale  of  Tahrenheit. 

According  to  the  experiments  of  Mr.  Dalton, 
mercury  does  not  boU  tiU  it  has  acquired  a 
temperature  equal  to  660°  of  Fahrenheit's 
scale ;  and  it  does  not  freeze  tUl  it  ia  subject 
to  a  degree  of  cold  expressed  by  30  divisions 
below  the  zero  of  that  scale,  or  71°  below  the 
freezing-point  of  water.  Pure  alcohol,  on  the 
other  hand,  has  never  been  frozen,  though 
it  has  been  exposed  to  a  degree  of  cold  exceed- 
ing that  which  is  expressed  by  91°  below  the 
zero  of  Fahrenheit;  and  therefore  a  spuit 
thermometer  is  to  be  preferred  to  one  of 
mercury  when  it  is  intended  to  ascertain  the 
temperature  of  the  air  in  high  northern  or 
southern  latitudes :  but  since  the  spirit  bdils 
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in  air  with  a  degree  of  heat  expressed  by  175° 
of  Fahrenheit,  it  is  imflt  for  many  of  the  pur- 
poses for  which  a  thermometer  is  required. 
For  instruments  capable  of  measuring  Very 
high  temperaturesj  see  Pyhometeb. 

Begister  Theimometers. —^It  is  of  great  iin- 
portanoe  in  meteorology  that  the  observer 
should  be  able  to  ascertain  the  highest  or 
lowest  point  of  a  thermometer  scale  at  which 
the  (Jolvtmn  of  mercm-y  may  have  stood  during 
his  absence;  and  several  contrivances  have 
been  adopted  by  artists  in  order  to  obtam  this 
end.    Of  these,  one,  which  is  stiU  preferred, 
was  invented  by  Mr.  Sis,  'Whose  name  the 
instrument  bears;    it  is  described  in  the 
'Philosophical  Transactions'  for  1782.  It 
Consists  of  a  long  tube  bent  sO  as  to  form  three 
parallel  branches,  of  which  the  central  branch 
is  an  elongated  bulb,  and  the  rest  of  the  tube 
has  a  capiUarj'  bore;    The  lower  portion  of 
the  bent  tube  contains  mercury,  which  rises 
in  the  two  side  branohe§  to  certain  points, 
and  the  bulb  is  filled  with  spuit  of  wine, 
which  passing  over  a  bend  at  the  top  descends 
to  the  upper  extremity  of  the  mercilry  in  one 
of  the  branches  ;  the  Upper  end  of  the  other 
branch  is  also  fiUed  with  spirit,  and  this  is 
hermetically  sealed.    Two  small  indices  of 
steel,  coated  vrith  glass,  are  introduced  in  the 
branches,  and  are  capable  of  bemg  forced 
upwards    by  the  rising  Of  the  column  of 
mercury  in  either  tube,  and  they  have  about 
them  a  fine  wire  or  a  thread  of  glass  ;  so  that 
they  will  remain  stationary  where  they  happen 
to  be  when  the  heads  of  the  columns  recede 
from  them.    Theii-  lower  extrernities  conse^ 
quently  indicate  the  points  at  which  the  ends  of 
the  columns  in  ay  have  stood  before  such  recess. 

Differential  TheiTnometer.— This  instrument. 
Which  was  invented  by  M.  Sturmius,  of  Altdorf, 
before  the  year  1G76,  and  was  revived  by 
Professor  Leslie  in  1804,  consists  of  two 
thermometer  tubes,  terminating,  at  one  extre- 
mity of  each,  in  a  hollow  glass  ball,  and  con- 
taining coloured  sulphuric  acid :  the  opposite 
extremities  are  United  by  the  flame  af  a  blow- 
pipe, and  an  enlargement  of  the  bore  is  made, 
at  the  place  of  junction.    The  tube  is  then 
bent  so  as  to  form  three  aides  of  a  rectangle, 
the  two  balls,  which  are  of  equal  diameter 
forming  the  upper  extremities  of  two  sides ; 
and  the  instrument  iS  on  a  stand  -with  the 
branches  of  the  tube  in  vertical  positions. 
When  the  temperature  of  the  air  in  the  two 
balls  ia  the  same,  the  acid  occupies  one  side 
and  the  base,  and  riseS  a  little  way  up  the 
other  side  of  the  rectangle.    To  the  latter 
side  is  attached  a  graduated  scale,  with  tlie 
zero  of  which  the  Upper  extremity  of  the  acid 
in  that  bratich  should  coincide.   In  the  event 
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of  this  adjustment  Leing  deranged,  it  may  be 
restored  by  causing  a  small  quantity  of  air  to 
pass  from  one  ball  to  the  other,  which  is  done 
simply  by  the  warmth  of  a  hand  applied  to 
that  ball  from  whence  the  air  is  to  be  driven. 
Madiating  Thermometer. — [Aotinometeb.] 
THERMOSTAT.  This  name  has  been 
given  by  Dr.  Ure  to  an  apparatus  invented  by 
him,  for  regulating  temperature  in  vaporiza- 
tion, distillation,  heating  baths  or  hothouses, 
ventilating  apartments,  and  other  applications 
of  heat.  It  operates  upon  this  physical  prin- 
ciple,— that  when  two  thin  metallic  bars  of 
different  expansibilities  are  riveted  or  soldered 
facewise  together,  any  change  of  temperature 
in  them  will  cause  a  sensible  movement  of 
flexure  in  the  compound  bar,  to  one  side  or 
other ;  which  movement  may  be  made  to 
operate,  by  the  intervention  of  levers,  &c.,  in 
any  desired  degree,  upon  valves,  stop-cocks, 
stove-registers,  air-ventilators,  &c.  In  this 
way  the  temperature  of  the  space  in  which 
the  compound  bar  is  placed  may  be  regulated. 
Two  long  rulers,  one  of  steel,  and  one  of 
hammered  brass,  answer  very  well.  There 
are  many  forms  which  the  apparatus  may 
present,  according  to  the  purpose  to  which  it 
is  to  be  applied. 

THIBET.  [Tibet.] 

THIMBLE,  Thimbles  are  usually  formed 
by  means  of  a  stamping  machine ;  but  the 
following  method  is  sometimes  practised  in 
France  : — Sheet-iron,  one  twenty-fourth  part 
of  an  inch  thick,  after  being  cut  into  strips  of 
convenient  size,  is  passed  under  a  punch- 
press,  by  which  it  is  cut  into  circular  discs  of 
about  two  inches  diameter.  These  discs  are 
then  made  red-hot,  and  laid  in  succession 
upon  a  series  of  mandrils,  with  hollows  of 
successively  increasing  depth,  into  which  the 
softened  discs  are  forced  by  striking  them 
with  a  round-faced  punch,  about  the  size  of 
the  finger.  After  being  thus  brought  to  the 
required  shape,  the  thimble  is  placed  in  a 
lathe,  when  the  inside  is  pohshed  and  the 
outside  is  turned  and  ornamentally  finished. 
Iron  rings  used  in  the  rigging  of  ships  are 
in  some  instances  called  thimbles. 

THRASHING  MACHINE.  The  separa- 
tion of  the  grain  from  the  ear  in  com  is 
effected  in  difierent  ways.  The  fijiest  and 
ripest  grains  for  seed  are  extracted  by  simply 
beating  the  com  on  a  table  or  flat  board.  The 
most  usual  method  is  by  means  of  the  Jlail,  an 
instrument  so  formed  as  to  strike  a  large 
extent  of  com  at  one  time.  The  flaU,  by 
means  of  its  long  handle,  is  swung  round  the 
head ;  and  the  beating  part  of  it  is  made  to 
fall  horizontally  on  the  straw  which  is  spread 
on  the  thrashing  floor ;  and  by  inserting  this 


part  occasionally  under  the  straw,  the  latter  is 
tm-ned  over,  and  a  fresh  portion  is  brought 
up  to  be  beaten. 

In  a  serene  and  dry  climate,  com  may 
readily  be  thrashed  out  in  the  manner  de- 
scribed in  the  Bible;  viz.,  by  levelling  a 
portion  of  the  com-field,  laying  the  com  in 
the  straw  in  a  large  circle,  and  driving  oxen 
or  horses  over  it  till  the  grain  is  all  trodden 
out.  Such  a  method  as  this,  however,  is  not 
suited  for  an  English  climate. 

Modem  times  have  seen  the  introduction 
of  thrashing  machines,  which  perform  the  ope- 
ration with  much  rapidity.  The  general 
construction  may  be  thus  briefly  described. 
A  rapid  motion  is  given  to  a  hoUow  cylinder 
round  a  horizontal  axis ;  on  the  outer  surface 
there  are  projecting  ribs  parallel  to  the  axis, 
at  equal  distances  from  each  other.  Aroimd 
half  the  cylinder  is  a  case,  the  inner  surface 
of  which  is  lined  with  plates  of  cast-iron, 
grooved  in  the  direction  of  the  axis.  The 
ribs  or  beaters  come  quite  close  to  these 
grooves,  so  that  an  ear  of  com  cannot  well 
pass  between  them  without  being  flattened. 
The  corn  is  drawn  in  between  two  rollers,  and 
the  beaters  act  on  the  straw  so  as  to  beat  out 
most  of  the  com.  The  grain  falls  through 
the  meshes  of  a  sieve,  but  the  straw  is  retained 
until  removed  by  rakes. 

Many  modifications  of  are  adopted  by  dif- 
ferent makers,  but  the  above  gives  a  pretty 
general  idea  of  the  mode  of  action.  Such  an 
apparatus  is  usually  worked  by  a  horse;  but 
there  are  also  hand-machines,  which  are  pro- 
fitably worked  where  hand  labour  is  cheap, 
but  where  there  are  no  skilful  flailmen. 
There  is  a  peculiar  system  adopted  ki  some 
counties,  in  which  a  hand- thrashing  machine 
is  taken  from  farm  to  farm  by  the  owner,  who 
lends  and  superintends  the  machine,  while 
the  farmer  supplies  horses  and  men,  a  stipu- 
lated price  being  paid  to  the  machine  owner, 
to  the  mutual  advantage  of  both  parties. 

The  most  complete  thrashing  machines  are 
those  which  are  worked  by  steam  power.  In 
some  of  the  best  and  largest  farms  a  steam- 
engine  is  kept  to  the  thrashing,  the  chafl'- 
cutter,  and  other  agricultural  implements. 
At  the  recent  agricultural  and  cattle  shows, 
the  thrashing  machines  made  by  Garrett, 
Crosskill,  Wedlake,  Hensman,  &c.,  have  been 
shewn  in  great  variety  ;  and  many  such  liave 
been  sent  to  the  Great  Exhibition. 

THREAD  MANUFACTURE.  Sewing- 
thread,  and  the  various  kinds  of  thread  used 
in  the  manufactui-e  of  bobbin-net,  lace,  and 
some  other  kinds  of  textile  fabric,  consist  of 
two  or  more  yarns,  or  simple  spun  threads, 
firmly  united  together  by  twisting,  just  as  a 
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rope-sti-and  consists  of  several  yai-ns  or  distinct 
cylinders  of  hemp. 

The  operation  of  combining  yarns  of  cotton 
or  linen  into  thread  is  performed  by  a  machine 
called  a  doubling  and  twisting  frame,  somewhat 
resembling  the  throstle  of  the  cotton-spinner. 
Along  the  centre  of  the  machine  is  an  elevated 
creel"  or  frame-work,  which  supports  two 
parallel  rows  of  cops  or  bobbins  of  yai-n,  one 
row  towards  each  side  of  the  machine.  From 
the  cops  the   yams   are   conducted  over 
horizontal  glass  rods,  which  are  fixed  parallel 
with  the  creel,  and  thence  downwards  into 
ti-oughs  filled  with  water  or  very  thin  starch- 
paste,  which,  by  moistening  the  yarns,  facili- 
tates the  subsequent  process  of  twisting.  After 
being  wetted,  the  yams  pass  over  the  rounded 
edge  of  the  trough,  which  is  covered  with 
flannel  for  the  purpose  of  absorbing  the  super- 
fluous moisture ;  and  thence  under  and  partly 
ai-ound  an  iron  roller,  which  is  made  to  revolve 
with  any  required  velocity  by  a  train  of  wheel- 
work.    Upon  this  roller  rests  another,  of  box- 
wood, which  revolves  solely  by  contact  with 
the  u-on  roUer,  its  axis  playing  in  vertical 
slots.    In  passing  tinder  the  iron  roller,  then 
between  it  and  the  wooden  roUer,  and  finally 
over  the  latter,  the  yams  required  to  form  the 
thread  are  brought  together  and  slightly 
compressed ;  and  they  are  finally  twisted  by 
apparatus  very  like  that  used  in  throstle 
spinning.  A  few  details  concerning  the  export 
of  thread  are  given  under  the  names  of  the 
materials  employed. 

THUNDER-ROD,  is  a  rod  of  metal  at- 
tached generally  to  a  side  of  a  building,  and 
extending  from  below  the  level  of  the  ground 
to  a  point  several  feet  above  the  highest  part  of 
the  roof  of  the  building,  in  order  to  secure  the 
edifice  from  the  effects  of  thunder  or  lightning : 
the  upper  extremity  of  the  rod  or  bar  terminat- 
ing in  a  point.  It  is  to  Dr.  Franklin  that  the 
world  is  indebted  for  the  idea  of  raising  pointed 
rods  in  order  to  secure  buildings  from  the  effects 
of  atmospherical  electricity ;  and  the  recom- 
mendation was  immediately  adopted  both  for 
edifices  on  land  and  ships  on  the  water. 

The  thunder-rod  should  be  thick  enough  to 
carry  the  electric  fluid  to  the  ground  without 
being  melted  by  it ;  in  general  a  cylindrical 
rod  about  half  an  inch  in  diameter  will  be 
sufficient  to  prevent  this  effect  from  taking 
place ;  whether  of  iron  or  copper,  it  should 
be  covered  above  ground  with  a  coating  of 
paint ;  and  the  part  under  ground  is  usually 
formed  with  two  or  more  branches  in  order  to 
facilitate  the  passage  of  the  electric  fluid  to 
the  earth. 

A  ship  at  sea,  like  an  edifice  on  land,  may, 
when  there  is  an  accumulation  of  electric 


matter  in  the  upper  part  of  the  atmosphere, 
be  struck  aloft ;  or,  when  the  atmosphere  is 
in  a  conti-ai-y  state,  the  lower  pai-t  of  the  ship 
may  be  struck,  the  lightning  in  the  latter  case 
ascending  along  the  mast:  and  sliips  un- 
fm-nished  with  metalUc  conductors  have  fre- 
quently suffered  serious  injury  during  thunder- 
storms, while  those  which  have  been  eo  pro- 
vided have  generally  escaped.  The  rigid  bars 
of  Franldin  are  considered  inapplicable,  as 
conductors,  to  ships,  and  instead  of  them  chains 
of  copper  have  been  generally  employed; 
these  are  attached  to  the  masts  at  their  upper 
extremities;  and,  following  the  standing  rig- 
ging, they  pass  down  the  ship's  sides  into  the 
water.     In  1822  Mr.  (now  Sir  W.)  Snow 
Harris  proposed,  and  subsequently  caused  to 
be  executed  for  ships,  conductors  consisting 
of  slips  of  copper,  of  sufficient  thickness  to 
prevent  them  from  being  fused ;  these  slips 
are  inserted,  in  two  layers,  in  a  groove  cut 
longitudinally  along  the  mast,  the  joints  of 
one  layer  being  opposite  to  the  middle  parts 
of  the  other,  and  they  are  fastened  to  the 
mast  by  copper  screws.    The  whole  line  of 
metal  passes  down  from  the  copper  spindle  at 
the  top  of  the  mast-head,  and  at  the  junc- 
tions of  the  upper  and  lower  masts  the  ship  is 
made  to  join  a  cyHnder  of  copper  which  lines 
each  sheave-hole ;  the  lower  part  of  the  line 
is  connected  with  a  plate  of  copper  which  is 
fixed  on  the  keelson,  at  the  step,  and  from 
thence  there  is  a  communication  with  the 
water  by  three  copper  bolts  which  pass  quite 
through  the  keel.    This  improvement  by  Sir 
W.  Snow  Han-is,  has  proved  to  be  a  most 
valuable  one ;  the  safety  thereby  ensured  to 
the  royal  shipping,  (so  far  as  the  effects  of 
lightning   are    concerned;,   represents,  in 
money  value,  a  sum  which  must  be  immense, 
however  difficult  to  estimate. 

TIA'RA,  was  a  kind  of  hat,  in  ancient 
times  worn  by  the  inhabitants  of  Middle  and 
Western  Asia,  especially  by  the  Persians, 
Parthians,  Armenians,  and  Phrygians.  There 
were  two  Mnds  of  tiaras:  the  upright  tiara 
was  used  by  kings,  priests,  and  other  persons 
of  the  highest  rank,  and  the  upper  part  had 
frequently  the  shape  of  a  crown ;  the  tiara 
worn  by  other  people  was  of  a  soft  and  flexi- 
ble material,  so  that  it  hung  down  on  one 
side,  as  in  the  case  of  the  so-called  Phrygian 
bonnet.  In  modern  times  the  term  tiara  is 
applied  to  the  head-dress  of  the  popes,  which 
is  worn  on  solemn  occasions,  and  consists  of  a 
triple  crown.  Hence  it  is  also  used  in  a  figu- 
rative sense  to  designate  the  papal  dignity. 

TI'BET.  Among  the  minerals  of  this 
elevated,  but  little  known  region  of  Asia,  aro 
gold,  silver,  copper,  tin  ;  salt,  which  is  taken 
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from  the  salt-lakes  of  Jayek  and  Deng-tsavga  j 
corundum  stone,  lapis  lazuli,  turquoia,  and 
agate.  Besides  a  great  number  of  grasses 
which  ai'e  common  in  Europe,  Tibet  produces 
a  kind  of  barley,  grapes,  asafoeUda,  rhubarb, 
madder,  safflower,  apples,  nuta,  apricots, 
peaches,  pomegranates,  and  figs,  in  the  valleys. 
The  cedar  grows  in  Tibet.  Among  the  ani- 
mals there  are  wild  oxen  with  long  hair, 
buffaloes,  the  buffalo  which  is  called  the  yak, 
goats  \vith  a  very  fine  fleece,  goats  with  long 
fine  hair,  silk-worms,  ^vild  cats,  tigers,  leo- 
pai'ds,  lynxes,  argah  with  horns  of  100  lbs. 
weight,  pigs,  white  eagles,  and  swans.  Of 
the  industry  and  commerce  of  Tibet,  we  have 
very  httle  trustworthy  information. 

TIDE  GAUGE.  The  phenomena  of  the 
tides  relate  too  intimately  to  physioial  science 
to  come  fittingly  under  notice  in  this  work ; 
but  tide-gauges,  such  as  that  recently  erected 
at  Sunderland,  are  too  important  to  commerce 
to  be  passed  over  here. 

Mr.  Meik,  the  engineer  of  Sunderland  has 
invented  and  registered  a  tide-gauge,  for  the 
use  of  ships  entering  or  leaving  a  harbour. 
In  a  tidal  harbour  the  number  of  ships  which 
can  enter  or  leave  during  one  tide  depends  on 
the  time,. the  depth,  and  the  rapidity  of  the 
tidal  flow ;  and  Mr.  Meik  wished  to  produce 
some  sort  of  gauge  which  should  indicate 
these  conditions,  in  a  way  intelligible  to  ordi- 
nary seamen,  at  the  busy  port  of  Sunderland, 
by  night  as  well  as  by  day.  In  conjunction 
with  Mr.  Watson,  a  brass  founder  at  New- 
castle, Mr.  Meik  has  carried  out  his  project  at 
Sunderland  in  the  following  way. 

There  is  a  vertical  tube,  up  which  the  water 
rises  to  a  greater  or  less  height  according  to 
the  state  of  the  tide.  A  float  is  borne  on  the 
surface  of  the  water ;  and  a  copper  wire  from 
this  float  passes  upwards  to  a  train  of  wheels 
and  rollers,  which  rotate  in  one  oi*  other 
direction  according  as  the  float  rises  or  sinks. 
A  web  of  wire  gauze  passes  from  one  roller  to 
another ;  on  this  web  ai-e  painted  in  large 
letters  the  various  depths  from  high  to  low 
water;  and  two  fixed  pointers  also  itidicate 
the  number  of  feet  and  half  feet  of  depth  of 
water,  at  any  hour  of  the  tide,  on  the  bni'  at 
the  entrance  of  Sunderland  harbour.  By  day 
the  figures  on  the  web  are  shown  white  on  a 
black  ground ;  by  night  they  appear  distinctly 
lighted  up,  the  ground  still  remaining  dark. 
A  white  transparent  varnish  is  used  for  the 
figures,  and  an  opaque  black  for  the  ground. 

There  are  also  tide  registering  gauges  em- 
ployed at  some  ports.  There  is  a  ver- 
tical tube,  into  which  the  water  of  a  river  or 
harbour  can  enter  from  beneath,  rising  to  a 
greater  or  less  height  accoi-ding  to  the  tide. 


A  float  is  on  the  smface  of  the  water,  and  a 
copper  wh-e  passes  upwards  from  the  float  to 
a  rack  which  holds  a  pencil.  There  is  a  cylin  • 
der,  on  the  surface  of  which  is  i'astened  a 
sheet  of  paper,  properly  ruled  for  the  purpose, 
and  large  enough  to  receive  the  entries  for 
fom'teen  days*  A  time  piece  gives  an  equable 
tootion  to  the  cylinder ;  and  as  the  point  of 
the  pencil  is  in  contact  with  the  cylinder,  a 
waving  hne  becomes  marked  on  the  paper, 
passing  round  the  cyhnder  as  time  progresses, 
and  passing  along  the  cyhnder  according  as 
the  tide  rises  and  faUsi  There  thus  results  a 
permanent  record  of  the  height  of  the  tide  at 
every  hour  and  even  minute  of  the  day. 

TIFLIS,  or  TEFLIS,  the  capital  of  the 
Kussian  province  of  Georgia,  is  most  favom'- 
ably  situated  to  be  the  medium  of  an  exten- 
sive transit  trade  between  Europe  and  Asia; 
the  rich  Armenian  bankers  and  merchants  of 
the  town  have  the  chief  direction  of  this 
trade,  which  however  is  now  carried  on  mainly 
through  the  Turkish  port  of  Trebizond,  and 
thence  by  caravans  to  Persia  and  Bushire. 
Eecent  relaxations  in  the  Bussian  tariff  on 
goods  in  transit  are  likely  however  to  turn 
the  course  of  this  trade  again  through  the 
Georgian  port  of  Eedout-Kale,  Tiflis,  and  the 
Caspian.  The  enterprising  Armenians  of 
Tiflis  trade  extensively  with  Odessa,  Trieste, 
Leipzig,  Nishnei-Novgorod,  Persia,  Bokhara, 
Thibet,  and  Cashmere. 

TILE  MAKING.  In  the  ancient  buildmgs 
of  Greece  and  Eome,  tiles  were  made  of 
various  materials,  among  which  were  baked 
clay,  marble,  and  bronze.  They  were  made 
flat,  or  with  a  raised  border  along  each  edge, 
or  semicircular  on  their  lower  edges. 

The  process  of  making  tiles  is  so  similar 
to  that  of  brick-making  [Bbick],  that  it  AviU 
be  sufficient  to  observe  that  only  the  best 
qualities  of  brick-earth  are  fit  for  the  purpose. 
The  roofing  tiles  used  in  this  country  are 
chiefly  of  two  sorts,  plane-tiles,  which  are  flat, 
of  a  rectangular  form;  and  pan  tiles,  which 
also  have  a  rectangular  outhne,  but  are  bent 
in  such  a  manner  that,  when  laid  on  the  roof, 
the  gi-eater  pni-t  of  their  sm-face  forms  a  con- 
cave channel  for  the  descent  of  water,  wliile 
one  side  forms  a  narrow  convex  ridge,  which 
overlaps  the  edge  of  the  adjoining  tile.  Tiles 
of  a  semi-cylindrical  form,  laid  in  mortar 
with  then*  convex  or  concave  sides  uppermost, 
respectively,  are  used  for  covering  ridges  and 
gutters.  Drain  tiles  are  most  commonly  made 
in  the  form  of  an  arch,  and  laid  or  bedded 
upon  flat  tiles  called  soles. 

TILT-HAMMEE,  is  a  large  hammer 
worked  by  machinery,  impelled  either  by  a 
water  wheel  or  a  steam  engine.    Such  ham- 
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mers  oi-e  extensively  used  in  the  manufacture 
of  iron  and  steel ;  and  the  name  TiU-MiU  is 
sometimes  applied  to  the  mechanism  of  which 
they  form  the  principal  feature.  [Steel 
Manufacture.] 

TIMBEE.  The  name  of  timber-ti'ees  is 
most  usually  applied  to  such  trees  as  oak,  ash, 
and  elm,  of  the  age  of  twenty  yeai-s  and 
upwai-ds  i  but  there  ore  many  other  kinds 
which  may  fittingly  be  designated  by  the 
same  name.  The  characteristics  of  these 
vai-ious  sorts  of  timber  ai-e  described  under 
the  several  names  [Et.m  ;  Fm;  Oak;  &c.] 

The  preservation  of  timber  from  dry  rot  and 
other  symptoms  of  injury  is  a  very  important 
feature  in  connexion  with  ship-buildmg  and 
civil  engineering.  A  few  details  on  this 
subject  will  be  found  under  the  headmgs 
Antiseptics  and  Dry  Bot. 

The  timber  subject  to  Customs  Duties  on 
importation  is  designated  by  various  names 
according  to  sizes  and  forms  into  which  it  is 
cut.  Battens,  hutten  ends,  hoards,  deals,  deal 
ends'  planks,  and  staves,  are  the  pnncipal 
among  these  names.  The  following  were 
the  imports  in  1850,  classified  according  to 
the  custom-house  arrangements  -.^ 

Battens,  batten  ends,  boards,  deals,  deal 
ends,  and  planks,  entered  by  tale  or  No 
34  hundred. 

Deals,  battens,  boards,  and  other  sawn  or 
split  timber,  entered  at  per  load,  796,108 
loads. 

Staves,  82,588  loads. 

All  kinds  of  timber  not  included  m  tlie 
above  enumeration  870,571  loads. 

The  gross  amount  of  duty  received  on  these 
imports  was  655,232i.  Measures  are  now 
(May  1851)  under  consideration  of  parlia- 
ment, for  a  reduction  in  the  timber  duties. 

TIME  -  KEEPERS  ;  TIME  -  PIECES. 
[Chronometers;  Clocks  and  Watches.] 

TIN.  This  metal  is  one  of  those  which 
were  earhest  known,  though  it  occurs  in  com- 
paratively few  countries.  It  is  found  m 
Encrland,  Saxony,  Bohemia,  Hungary,  the 
isle°  of  Banca,  the  peninsula  of  Malacca,  m 
Chili,  and  Mexico.  Malacca  furnishes  the 
purest  tin,  and  Cornwall  the  largest  quantity. 
It  occurs  in  two  states  of  combination,  the 
Peroxide  of  Tin  and  the  JDoiihle  Siilphvret  of 
Tin  and  Copper:  this  last  is  rather  a  rare 
substance,  and  it  is  from  the  former  that  the 
metal  is  almost  entirely  obtained. 

The  peroxide  is  found  in  Cornwall  m  com- 
bination with  other  metals,  in  Tin- Stone; 
and  in  loose  rounded  masses  called  Stream- 
Tin  The  former,  when  reduced  to  the 
metallic  state,  yields  Block-Tia ;  whilxj  the 
latter  yields  Grain-Tin,  which  is  the  purer  ot 
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the  two.  The  tin-stone,  which  contains  77 
per  cent,  of  pure  tin,  occurs  in  p.  crystalline 
form,  as  well  af3  in  masses ;  but  stream-tin 
is  uncvystallised,  and  has  evidently  _  been 
derived  from  the  destruction  of  tin  veins  or 
lodes,  the  lighter  portions  of  stony  matter 
having  been  carried  away  by  the  water,  which 
has  rounded  the  fragments  of  the  ore, 

This  metal  is  of  a  silver-white  colour  very 
soft,  and  so  malleable  that  it  may  be  reduced 
into  leaves  1-lOOOtli  of  an  inch  thick,  called 
tin-foil  I  it  suffers  but  Httle  change  by  expo- 
sure to  the  air.    Its  tenacity  is  but  slight,  so 
that  a  wire  of  l-15th  of  an  inch  in  diameter 
is  capable  of  supporting  only  about  31  lbs. : 
a  bar  a  quarter  of  an  inch  in  diameter  was 
broken  by  296  lbs.  weight.    Tin  is  melastic, 
but  veiy  flexible,  and  when  bent  it  Produces 
a  peculiai-  crackUng  noise.    When  rubbed  it 
imparts  to  the  fingers  a  peculiar  smell,  which 
remains  for  a  considerable  time.    Its  specific 
gra^'ity  is  about  7.29  :  at  442°  Fahr,  it  fuses, 
and  if  exposed  at  the  same  time  to  the  air, 
its  surface  is  tamished  by  oxidation,  and 
eventually  a  gray  powder  is  formed.  When 
heated  to  whiteness  it  takes  fire,  and  burns 
with  a  white  flame,  and  is  converted  mto 
peroxide  of  tin.  If  slowly  cooled  after  fusion, 
it  exhibits  a  crystalline  appearance  on  solidi- 
fying. .  .  , 
The  combinations  which  tin  forms  wjth 
oxygen,  chlorine,  sulphur,  and  iodine,  and 
those  which  tiie  oxide  of  tin  forms  with  the 
various  acids,  are  valuable  in  calico  prmting 
and  many  other  of  the  practical  ai-ts, 

Most  of  the  malleable  metals  are  rendered 
brittie  by  alloying  with  tin,     It  combines 
readily  with  potassium  and  sodium,  forming 
brilliant  white  alloys,  which  are  less  fusible 
than  tin.    With  arsenic  it  forms  a  metallic 
mass  which  is  whiter,  harder,  and  more  sono- 
rous, than  pure  tin.  With  antimony  tin  forms 
a  white,  hard,  and  sonorous  alloy.  Bismuth 
forms  with  tin  an  aUoy  which  is  more  fusible 
than  either  of  the  metals  separately,  a  mix- 
ture of  equal  weights  melting  at  212  ;  this 
compound  is  hard  and  brittie.    Copper  and 
tin  form  alloys  which  axe  well  known  and 
highly  useful— Sf//,  Metal  and  Bronze.,  With 
mercuiy  tin  readily  amalgamates,  and  the 
compound  is  used  for  silvering  min-ors.  Tin 
forms  with  iron  white  compounds,  winch  are 
more  or  less  fusible  according  to  the  propor- 
tion of  iron  they  contain.    Tinplate  is  of  all 
the  alloys  of  tin  the  most  useful,  and  tiie 
prepai-ation  of  this  and  of  pewter  are  tiie 
most  extensive  applications  of  this  very  valu- 
able metal. 

TIN  MANUFACTURE.   The  ores  of  tin 
wsed  in  Gornwp,U  and  Devonshire  oi-e  mostly 
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reduced  or  smelted  within  those  counties, 
The  smelting-works  do  not  generally  belong 
to  the  proprietors  of  the  mines,  but  to  other 
parties  who  purchase  the  ore  from  them,  their 
value  being  determined  by  a  kind  of  assay. 
The  smelting  is  effected  by  two  different 
methods,  according  as  tin-stone  or  stream-tin 
is  to  be  acted  on. 

In  the  former  process  the  prepared  ore, 
which  is  called  schlich,  is  mixed  with  from  one- 
fifth  to  one-eighth  of  its  weight  of  powdered 
anthracite,  or  culm,  to  which  a  little  slaked 
lime  or  fluor-spar  is  sometimes  added  as  a 
flux.  The  charge  (from  12  to  24  cwts.)  is 
spread  upon  the  concave  hearth  of  the  furnace, 
and  then  the  apertures  by  which  it  is  inserted 
are  closed  and  luted,  and  the  furnace  is  gra- 
dually heated,  and  kept  hot  for  six  or  eight 
hours,  by  which  time  the  reduction  of  the  ore 
is  complete.  When  the  fusion  or  reduction 
of  the  ore  is  considered  to  be  finished,  one  of 
the  apertures  of  the  furnace  is  opened,  and 
the  scorise  removed ;  after  which  a  channel  is 
opened,  by  which  the  melted  tin  flows  from 
the  hearth  into  a  large  vessel,  where  it  is 
allowed  to  rest  for  some  time,  in  order  that 
the  impurities  yet  remaining  with  the  metal 
may  separate,  by  their  different  specific  gravi- 
ties. When  it  has  settled,  the  tin  is  ladled 
into  moulds,  so  as  to  form  it  into  large  blocks 
or  ingots. 

The  ingot's  produced  by  the  above  process 
frequently  contain  portions  of  other  sub- 
stances, to  remove  which  the  tin  is  exposed 
to  the  process  of  refining.  The  tin  is  again 
melted  in  another  furnace;  and  into  the 
molten  metal  billets  of  green  wood  are  plunged. 
This  occasions  the  disengagement  of  consi- 
derable volumes  of  gas  from  the  wood,  and 
thus  a  kind  of  ebulHtion  is  produced^  in  the 
tin,  which  causes  the  lighter  impurities  to 
rise  to  the  surface  in  a  frothy  form,  and  the 
heavier  to  fall  to  the  bottom.  The  scum  is 
removed,  and  the  rest  is  allowed  to  settle, 
whereby  all  the  purest  tin  rises  to  the  top, 
and  the  quality  deteriorates  thence  to  the 
bottom ;  by  which  means  the  tin,  poured  into 
moulds,  presents  many  different  qualities. 
The  moulds  are  made  of  granite,  and  yield 
blocks  of  tin  weighing  about  3  cwts.  each  : 
granite  having  been  found  well  fitted  for  this 
purpose.  An  inferior  kind  of  tin  is  pro- 
duced by  remelting  the  scorise.  The  average 
quality  of  the  tin  ore,  as  prepared  for  the 
smelting-fumaces,  is  such  as  to  yield  62  to  65 
per  cent,  of  pure  tin  ;  and  the  quantity  of 
coal  required  for  producing  one  ton  of  tin  is 
about  a  ton  and  three-quarters. 

The  smelting  of  tin  by  the  blast-furnace, 
with  wood-charcoal,  is  practised  on  a  limited 


scale  for  the  production  of  tin  of  the  greatest 
possible  pvuity,  and  from  stream-tin  instead  of 
tin-stone.  No  substance  is  added  to  the  ore 
and  charcoal,  unless  it  be  the  residuary  matter 
of  a  previous  smelting ;  and  the  proportion 
of  charcoal  consumed  is  about  one  ton  and 
six-tenths  for  every  ton  of  tin  produced.  The 
melted  tin  runs  from  the  furnace  into  an  open 
basin,  whence  it  is  run  off  into  a  large  vessel 
in  which  it  is  allowed  to  settle.  The  scoriffi 
which  run  with  the  metal  are  skimmed  off, 
and  separated  into  two  portions,  one  consisting 
of  such  as  retain  tin  oxide,  and  the  other  of 
such  as  have  no  oxide,  but  contain  tin  in  a 
granulated  state.  In  order  to  convert  the 
blocks  of  tin  produced  by  the  blast-fumace 
process  into  the  form  known  as  grain-tin, 
they  are  heated  until  they  become  brittle,  and 
made  to  fall  from  a  considerable  height  in  a 
semi-fluid  state,  thus  producing  an  agglome- 
rated mass  of  elongated  grains. 

Tin  is  rarely  employed  alone  in  our  metal- 
line manufactures,  but  when  laid  in  a  thin 
coat  upon  the  surface  of  sheet  iron  by  the 
process  of  Tinning,  it  produces  a  material  of 
extensive  use  in  the  manufacture  of  culinary 
and  other  articles.  Most  of  the  tin  used  in 
the  manufacture  of  articles  composed  exclu- 
sively of  that  metal  is  that  which  is  expanded 
by  rolling  and  hammering  into  leaves  of  tin- 
foil ;  this  is  the  substance  which  is  laid  upon 
the  back  of  glass  mirrors,  and  there  amalga- 
mated with  mercury,  so  as  to  form  what  is 
called  the  Silvering. 

The  art  of  tinning,  or  of  coating  other 
metals  with  a  thin  layer  of  tin,  so  as  to  pro- 
tect them  from  oxidation,  was  known  to  the 
ancients,  although  it  does  not  appear  to  have 
been  very  extensively  practised.  The  tinning 
of  plate  u'on  is  more  modem  than  that  of 
copper  vessels,  and  is  supposed  to  have  been 
invented  either  in  Bohemia  or  in  Germany, 
whence  it  spread  to  France  about  1725,  and  to 
England  about  1730. 

The  process  of  tinning  depends  upon  the 
strong  affinity  which  exists  between  tin  and 
the  metals  to  which  it  is  apphed.  The  finest 
bar-iron,  called  tin-iron,  is  used  for  making 
tin-plates.  This  material  is  first  made  into 
flat  bars,  or  slabs,  about  thirty  inches  long, 
six  inches  wide,  and  weighing  eighty  pounds ; 
and  these  bars  are  rolled  until  the  metal 
assumes  the  proper  degree  of  thinness,  after 
which  the  sheets  are  cut  into  pieces  measuring 
usually  about  thirteen  inches  by  ten. 

The  removal  of  every  particle  of  oxide  or 
other  impurity  from  the  surface  of  the  plates 
is  then  effected  by  the  application  of  muriatic 
acid  and  of  heat ;  and  any  warping  is  removed 
by  a  process  of  cold-rolling  between  very  hard 
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roUers.  The  plates  are  tlien  immersed  singly, 
in  a  vertical  position,  in  a  fermented  steep  of 
bran;  whence,  after  10  or  12  hours,  they  are 
transfeiTed  to  a  leaden  vessel  containmg  dilu- 
ted sulphuric  acid.    They  ai'e  then  removed 
into  pure  water,  in  which  they  are  scoured 
with  hemp  and  sand,  to  remove  anyremammg 
oxide.    They  are  next  dried  by  rubbing  with 
bran,  greased  on  both  surfaces,  and  plunged 
into  the  metaUic  bath,  which  contains  a  mix- 
ture of  block  and  grain -tin,  covered  vath  a 
quantity  of  grease  sufadent  to  form  a  layer 
four  inches  deep,  and  heated.     When  the 
plates  have  remained  in  the  tin  bath  an  hour 
or  two,  they  are  hfted  out  with  tongs,  and 
placed  upon  an  iron  grating,  to  allow  the 
superfluous  tin  to  drain  off;  but  as  there  still 
remains  upon  tliem  much  more  than  the  proper 
quantity  of  tin,  they  are  afterwards  subjected 
to  a  process  called  washing,  which  consists  in 
dipping  them  into  a  pot  containing  a  quantity 
of  pure  grain-tin  in  a  melted  state,  then 
rubbing  them  with  a  peculiar  kind  of  brush 
made  of  hemp,  plunging  them  again  for  a 
moment  into  the  melted  tin  in  the  wash-pot, 
and  then  into  a  pot  filled  with  clean  melted 
taUow,  or  lard  free  from  salt.  Owing  to  the  ver- 
ticalposition  of  the  plates  during  the  preceding 
opei^tions,  a  selvage  of  tin  accumulates  along 
their  lower  edge,  which  is  partially  removed 
by  a  re-melting  and  shaking  of  the  edge.  The 
plates  are  then  cleaned  from  grease  by  rubbing 
them,  while  yet  warm,  with  dry  bran ;  after 
which  they  are  packed  in  boxes  of  wood  or 
sheet-iron. 

The  tinning  of  the  inner  surfaces  of  cook- 
ing utensils  and  other  vessels  of  capacity  is 
formed  by  scouring  the  surface  until  it  is 
perfectly  bright  and  clean ;  then  heating  the 
vessel,  pouring  in  some  melted  tin  and  rolling 
it  about,  and  rubbing  the  tin  all  over  the 
surface  with  a  piece  of  cloth  or  a  handful  of 
tow:  powdered  rosin  is  used  to  prevent  the 
formation  of  oxide.  Bridle-bits,  stirrups,  and 
many  other  small  articles,  are  tinned  by  im- 
mersing them  in  fluid  tin. 

Tin-Plate  Working,  or  the  forming  sheets 
of  tinned  iron  into  a  variety  of  useful  vessels 
and  utensils,  is  carried  on  by  means  of  bench 
and  hand-shears,  mallets  and  hammers,  steel 
heads  and  wooden  blocks,  soldering-irons  and 
swages.    In  the  formation  of  a  vessel  the 
first°operation  is  to  cut  the  plate  to  the  proper 
size  and  form  with  shears ;  and  when  the 
dimensions  of  the  article  require  it,  to  join 
them  together,  which  is  done  either  by  simply 
laying  the  edge  of  one  plate  over  that  of  the 
other,  and  then  soldermg  them  together,  or 
by  folding  the  edges  together  with  laps,  and 
then  soldering  them.   Similar  joints  are  re 
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quired  when  gores  or  other  pieces  are  to  be 
inserted,  and  also  at  the  junction  by  which  a 
cyhnder  is  closed  in.  The  usual  method  of 
forming  laps,  bends,  or  folds  for  this  or  other 
purposes  is  to  lay  the  plate  over  the  edge  of 
the  bench,  and  to  bend  it  by  repeated  strokes 
with  a  hammer ;  but  a  machine  is  sometimes 
used  for  this  purpose. 

After  a  tin  vessel  has  been  rounded  upon  a 
block  or  mandril,  by  striking  it  with  a  wooden 
maUet,  and  the  seams  finished,  all  its  exterior 
edges  are  strengthened  by  bending  a  thick 
iron  we  into  the  proper  form,  applying  it  to 
what  would  otherwise  be  the  raw  edges  of  the 
metal,  and  dexterously  folding  them_  over  it 
with  a  hammer.  A  superior  kind  of  tin-ware, 
commonly  known  as  hlock-iin  ware,  is  cai-efully 
finished  by  beating  or  planishmg  with  a 
polished  steel  hammer  upon  a  metal  stake. 
The  process  of  swaging  is  resorted  to  as  a 
ready  means  of  producing  grooved  or  ridged 
borders  or  other  embossed  ornaments.  This 
process  consists  in  striking  the  metal  between 
two  steel  dies,  or  swages,  the  faces  of  which 
bear  the  desired  pattern,  and  are  made 
counterparts  to  each  other.  Many  ornamental 
articles  are  produced  by  embossing  or  stamp- 
ing tin-plate,  in  the  same  manner  as  other 
metallic  sheets,  with  a  fly-press  or  other 
machinery.    Cheap  coffin-plates  are  manufac- 
tured at  Birmingham  in  this  way ;  and  these 
and  similar  articles  are  sometimes  lacquered, 
painted,  or  japanned.    One  particular  kind  of 
tin  plate  is  described  under  MomE. 

Tin  forms  the  principal  ingredient  in 
various  kinds   of  pewter  and  other  white 
metallic  aUoys,  which  are  manufactured  into 
domestic  utensils  by  casting,  stamping,  and 
other  processes.  Britannia  Metal  is  a  mixture 
of  tin,  antimony,  copper,  and  brass  ;  which  is 
melted,  cast  into  slabs,  and  rolled  into  sheets. 
The  principal  use  of  this  metal  is  for  candle- 
sticks,  tea-pots,  coffee- biggins,  and  other 
vessels  for  containing  hquids.    The  feet  of 
candlesticks,  the  bodies  of  tea-pots,  and  other 
articles    containing    embossed    work,  are 
stamped  between  dies;  while  articles  of  a 
more  globular  shape  are  stamped  in  two  or 
more  pieces,  which  are  afterwords  soldered 
together.    The  sheet  metal  has  a  ductUity 
which  enables  it  to  be  bent  into  various  curved 
forms,  by  pressure  on  a  model  or  core  :  this 
process  is  called  spinning. 

Many  small  vessels,  spoons,  and  other 
ai'ticles,  are  cast  in  an  alloy  somewhat  harder 
than  that  which  is  rolled  into  sheets.  Articles 
of  this  metal  are  cleaned  from  the  oil,  resin, 
and  other  impurities  acquired  during  their 
formation,  by  boiling  in  water  containing 
sweet  soap ;  after  which  they  are  polished, 
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either  by  hand,  or  more  commonly  by  the 
buff  and  brash  set  in  motion  by  a  steam- 
engiuo ;  then  boiled  in  a  solution  of  pearlash ; 
and  finally  hand-brushed  and  hand-pohshed 
by  an  application  of  soft  soap,  a  little  oil,  and 
powdered  rotten-stone. 

TINCTURES  ai-e  solutions  of  the  active 
principles,  mostly  of  vegetables,  sometimes  of 
saUne  medicines,  and  more  rarely  of  animal 
matters,  in  certain  solvents.  From  possess- 
ing more  or  less  of  colour,  they  have  obtained 
tliis  name.  They  ai'e  distinguished  according 
to  the  'kind  of  solvent  employed.  When 
alcohol  is  used,  they  are  termed  alcoholic  tinc- 
tures, or  more  generally  simply  tinctures; 
when  sulphuric  aether  is  used,  they  are  deno- 
minated mtherial  tinctures.  When  wine  is 
used,  though  differing  httle  from  pure  alcohol, 
the  term  medicated  wines  is  applied  to  them  5 
and  when  the  process  of  distillation  is  em- 
ployed to  aid  the  extraction,  particularly  of 
volatile  oils,  the  result  is  termed  a  spirit,  such 
as  of  rosemary.  Ammonia  is  sometimes  con- 
joined, and  the  proceeds  termed  an  ammoniated 
tincture.  Elixirs  differ  only  from  tinctures  in 
being  of  a  greater  consistence  :  they  are  not 
unfrequently  turbid  from  the  attractive  matter 
suspended  in  them.  The  number  and  variety 
of  tinctures  are  numerous. 

TITA'NIUM.  This  metal  was  first  recog- 
nised by  Mr.  Gregor,  in  1791,  as  a  distinct 
substance ;  he  detected  it  in  a  black  sand 
found  in  the  bed  of  a  rivulet  in  OomwaU.  The 
form  of  the  crystals  of  this  metal  is  the  cube ; 
their  colour  resembles  that  of  bright  copper ; 
they  are  sufficiently  hard  to  scratch  rock- 
crystal.  Titanium  is  acted  on  by  very  few 
acids.  For  fusion  an  extremely  high  tem- 
perature is  required.  The  metal  and  its 
compounds  have  yet  been  applied  to  very  few 
purposes  in  the  arts. 

TOBACCO.  Tobacco  was  the  name  used 
by  the  Caribbees  for  the  pipe  with  wluch  they 
smoked,  but  was  transferred  by  the  Spaniards 
to  the  herb  itself.  The  genus  Nicotiana  con- 
tains about  40  species,  most  of  them  yielding 
tobacco  for  smoking,  and  many  of  them  cul- 
tivated in  the  gardens  of  Europe. 

The  cultivation  of  tobacco  is  most  exten- 
sively carried  on  in  the  United  States  of  North 
America.  It  requires  considerable  heat  to 
bring  it  to  perfection  ;  but  with  care  and  at- 
tention, and  by  treating  it  as  an  exotic,  it  may 
be  very  successfully  cultivated  in  much  colder 
climates.  In  Holland,  of  which  the  climate 
differs  little  from  that  of  Great  Britain,  the 
tobacco  plant  is  cultivated  to  a  veiy  great  ex- 
tent, even  in  very  poor  soils,  by  great  atten- 
tion to  mainiring,  and  by  accelerating  the 
growth  pf  the  plant. 


The  seed  is  sown  jn  a  well  prepared  seed- 
bed in  March,  and  protected  by  mata  laid  over 
hoops  as  long  as  the  niglits  are  cold  and  frost 
is  dieaded.  The  ground  in  which  tJie  tobacco 
is  to  be  transplanted  is  laid  in  naiTow  beds 
with  intervals  between  them  ;  the  plants  ai-e 
taken  up  carefully  with  a  trowel;  they  are 
placed  slanting  in  a  shallow  basket,  arid  ax-e 
thus  cai-ried  to  the  prepared  beds,  TJjey 
are  inserted  into  holes  made  by  a  proper  in- 
strament,  so  that  the  fibres  of  the  roots  and 
the  adhering  earth  may  be  completely  bmied 
up  to  the  bottom  of  the  stem.  When  the 
leaves  acquire  a  certain  size  the  lower  leaves 
are  pinched  off.  A  few  plants  are  left  for 
seed,  and  of  these  the  heads  are  allowed  to 
shoot  the  fuU  length.  Tobacco  takes  about 
four  months  from  the  time  of  planting  to 
come  to  perfection.  As  soon  as  the  colour  of 
the  leaves  becomes  of  a  paler  green  inclined 
to  yellow,  they  ai*e  fit  to  be  gathered,  The 
plants  are  cut  down  close  to  the  ground,  and 
are  then  carefully  and  gradually  dried.  TVTien 
the  plants  are  quite  dry,  they  are  removed  in 
moist  or  foggy  weather  5  for  if  the  air  is  very 
dry  the  leaves  would  crunible.  They  are  laid 
in  heaps  on  hm?dles  and  covered  oyer,  that 
they  may  sweat  again,  and  ai-e  examined 
from  time  to  time  to  see  that  they  dc^not 
heat  too  much  j  and,  according  to  the  season 
and  whether  the  plants  are  more  or  less  fiUed 
with  sap,  they  remain  so  a  week  or  a  fortnight. 
If  the  leaves  were  not  stripped  off  at  fii-st, 
which  is  not  the  most  common  practice,  they 
ai'e  taken  off  now  and  sorted;  those  which 
grow  on  the  top  of  the  stem,  in  the  middle, 
and  at  the  bottom,  ai'e  laid  sepai'ately,  as  being 
of  different  qualities.  They  are  tied  together 
in  bundles  of  ten  or  twelve  leaves,  and  again 
dried  carefully,  when  they  ai-e  ranged  in  casks 
horizontally,  and  pressed  in  by  means  of  a 
lever  or  screw. 

Tobacco  is  packed  in  hogsheads  for  ship- 
ment: it  is  done  with  the  greatest  care;  and 
the  pressure  apphed  is  so  great,  that  a  hogs  • 
head  48  inches  in  length,  cmd  30  or  32  inches 
in  diameter,  will  contain  one  thousand  pounds 
weight.  Upon  the  arrival  of  the  tobacco  in 
this  country,  it  is  conveyed  to  bonding-ware- 
houses, examined,  charged  with  duty,  and 
sold  to  the  manufacturers. 

The  manufactvire  of  the  tobacco-leaves  into 
the  numerous  vaiieties  of  tobacco  for  smoking 
in  pipes  is  commenced  by  loosening  and 
opening  the  bundles,  and  sprinkling  the 
leaves  witli  water.  The  stalks  are  then 
stripped  from  the  leaves  ;  this  is  eflected  by 
women  or  boys,  who  fold  the  leaf  along  the 
middle,  and,  by  means  of  a  small  instrument, 
separate  tlie  stalks  from  tlie  leaves,  and  lay 
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^em  aside  ^  ^iSerent  1^^^^^^^^ 

S   d        *e  press  to  the  cutto>^-8-  ; 
ihP  cake  of  leaves  is  as  hard  as  a  boaid ,  yet 
?  retadns  a  slight  degree  of  clamminess  or 
ITstre  from  the  leaves  having  been  pre- 
SsT^prinkled.    In  cutting  the  tobacco 
Te  c^e  of  leaves  is  laid  upon  an  iron  bed, 
*Mch  is  susceptible  of  a  slow  Vrosvess^.e 
motion  by  means  of  a  screw  which  passes 
benrath  it!  and  is  connected  .vith  a  cog-wheel 
L  such  a  manner  that,  while  the  machme  is 
^oZ.,  the  bed  is  constantly  urged  forward. 
Sher  part  of  the  mechanism  gives  mo  ion 
fo  the  kSfe,  which  has  a  sharp  l^l-^^,  rartier 
lonc^er  than  the  width  of  the  cake,  and  is 
Svoted  on  a  hinge  or  fulcrum  at  one  end  he 
other  xising  and  falling  with  the  action  of  the 

™  iS'Sd  called  pig-tail  tobacco  is  produced 
by  a  proSss  simila^  i  spinning,  and  reqmres 
Se  simultaneous  aid  of  a  man  and  two  boys 
fbench  several  yaa-ds  in  length  is  made^ 
of  with  a  spinning-wheel  at  one  end,  turned 
by  ^e  of  the  boys.    The  other  boy  arranges 
a'number  of  damp  leaves,  ^^^^^^if  tLn. 
moved,  end  to  end  upon  the  tench  t^ng 
care  to  lay  them  smooth  and  open  ;  and  the 
man  immediately  foUows  him,  and  lolls  xiv 
Seaves  into  the  form  of  a  ^d  by  a  pecu- 
liar motion  of  Ms  hand.    As  fast  a.  this  is 
done,  the  finished  tail  is  wound  upon  the 
s^Sing-wheel.    ^      transferred  from  tiie 
spinning-wheel,  by  the  action  of  the  ma 
chinery,  to  a  frame  connected  with  it ,  ana 
sXsequently  it  is  wound  or  twisted  up  mto  a 

'tt^e:"o'r^s- into  Which  the  plant  is  manu- 
factm-ed  are  noticed  under  Cioab  and  S^^^^- 
T,ade-Fov  the  following  years  the  con- 
sumption of  tobacco,  and  the  duty  thereon, 


were — 

1801 . . 
1811.. 
1821.. 
1831 


Consumption.        Duty  per  lb 
.16,514,998  lbs....  Is- 

.14,923,243   2s.  2rf. 

.12,983,198   4=s. 

15,350,018   3»- 

1841....  16,000,000   3s. 

Seven-eighths  of  aU  the  tobacco  brought 
mto  this  country  is  grown  the  United 
States.  The  duties  payable  are  3s.  1 5^'- 
lb  on  unmanufactured  tobacco;  9s.  D,«. 
per  lb.  on  cigars  and  manufactured  tobacco  ; 
and  6s.  BU-  per  lb.  on  snuff. 
The  infports  in  the  last  two  years  have  been : 

^  1849.  1850. 

Unmanufao- 1 43^098,126  lbs. . .  33,894,506  lbs. 
tiired  . .  . .  )  ' 

Manufactrd.  )  1  913,474  Ibg.  •  •  1,532,829  lbs. 
and  Snuff; 
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The  home  consumption  is  about  aflWOO 
lbs.  annually,  the  rest  being  re-expoi-U)d.  i  tie 
gross  duty  realised  in  the  two  years  was 
1 425,040^.  and  4,430,1342.  respectively. 
'  TOBACCO-PIPES  are  made  of  clay,  white 
and  coloured  earths,  porcelain,  ivory,  and 
various  other  substances.    The  tobacco-pipes 
commonly  used  in  this  country  are  formed  of 
a  Si^  plastic  white  clay,  which  is  called  from 
tht  application,  pipe-clay.    It  is  procured 
cWeflJ  from  Pmbeck,  in  Dorsetshire;  and 
after  being  purified  and  made  into  a  soft 
S,  is  cut 'into  BmaU  pieces,  each  enougli 
for  one  pipe.    Each  piece  is  kneaded  tho- 
roughly upon  a  board,  and  rolled  out  to 
ne  Jly  tbe  form  mi  size  of  a  pipe  with  a  pro- 
SSg  bulb  at  one  end  for  the  formation  of 
the  bowl.    These  pieces  are  laid  aside  for 
soLe  time  to  di-y,  and  when  the  clay  is  suf- 
fiStly  firm,  they^'are  subjected  to  the  c^ous 
process  of  boring.    The  7°^kman  t^es  the 
?oll  of  clay  in  bis  left  hand,  and  with  his  right 
inserts  the  end  of  an  iron  needle,  previously 
Sed  in  the  small  end  of  the  roll,  and  by 
dexter!  management  thrusts  the  nee.Ue 
trough  the  whole  length  of  the  ro  1,  without 
^net?ating  the  surface.    The  ^^^^^^th- 
bent  into  the  proper  position  to  form  tbe 
bowl,  and  the  piece  of  clay,  with  the  need  e 
lemidning  in  it,  is  pressed  into  a  mould  to 
SmplTe  its  torm.    The  moulds  are  made  of 
Setel,  in  two  halves.    The  bowl  is  partially 
hollowed  by  the  finger,  and  completed  by  the 
insertion  of  an  oiled  stopper     mould.  The 
wires  are  now  withdrawn,  and  the  pipes  are 
Sen  out  of  the  moulds,  slightly  smoothed 
ot'and  laid  aside  to  diy.    After  drying  for 
a  day  or  two,  any  remaining  roughness  is  re- 
moved by  means  of  an  instiniment  of  bone  or 
hard  wood,  and  then  the  pipes  are  sometimes 
moulded  a  second  time,  and  Pf  s^^^J  ^th  a 
piece  of  flint  bored  with  holes,  through  which 
fhe  stem  is  passed  repeatedly.    The  pipe- 
stems  are  thus  far  sti-aight,  but  before  gomg 
to  the  kiln  they  are  slightiy  bent. 

The  tobacco-pipe  lain  consists  of  a  large 
but  very  hght  cylindrical  crucible,  with  a 
dome-shaped  top,  and  a  circular  opening  in 
one  side  for  the  insertion  of  the  pipes.  This 
crucible  is  mounted  in  a  brick  furnace,  hned 
with  fire-brick,  in  such  a  manner  as  to  leave 
a  space  of  about  four  inches  all  round  for  the 
circulation  of  flame.    The  pipes  oi-e  placed  m 
the  kiln,  with  their  howls  against  the  cu-ouna- 
ference,  and  their  ends  supported  at  a  consi- 
derable elevation  upon  circulai-  pieces  ot  clay- 
set  up  in  the  centre.    By  this  arrangement 
one  furnace  may  contain  fifty  gross,  or  7,^uu 
pipes,  which  may  all  be  baked  mthm  eight  or 
nine  hours. 
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A  different  kind  of  clay  or  earthen  pipe  is 
described  under  Meerschaum  Pipes. 

Mr.  Skertchley  patented  a  somewhat  com- 
plicated machine  for  making  tobacco-pipes,  in 
1848;  and  Messrs.  Steel  and  Britten  patented 
another  machine  for  the  same  purpose  in  the 
same  year. 

TOMAHAWK.  The  tomahawks  or  hatchets 
of  Indian  manufacture  are  headed  with  stone, 
but  the  ordinary  metal  blades  or  heads  are  of 
European  manufacture,  and  made  expressly 
for  Indian  use.  The  handles  are  usually 
made  by  the  Indians  themselves,  and  are 
often  highly  ornamented.  Some  tomahawks 
axe  formed  with  a  bowl  for  burning  tobacco 
in  the  head,  and  a  hole  through  the  handle  to 
serve  for  a  pipe. 

TOMATO.  The  tomato  which  is  used  as 
a  condiment  or  sauce,  is  the  fruit  of  one 
among  many  species  of  Solatium.  It  is  a 
native  of  South  America;  but  it  is  also  well 
known  and  much  cultivated  in  the  United 
States,  France,  Germany,  and  Italy.  The 
fruit  is  about  the  size  of  a  golden  pippin  ;  it 
has  an  acid  flavour,  and  is  used  as  an  addi- 
tion to  soups  and  sauces,  as  a  preserve,  and 
as  a  pickle.  It  is  not  much  used  in  England; 
but  m  Italy  whole  fields  are  covered  with  it ; 
and  scarcely  a  dish  is  served  up  into  which  it 
does  not  enter  as  an  ingredient. 

TON  or  TUN.  In  modern  English  spelling 
the  ton  is  a  weight  (twenty  hundredweight,  or 
2240  lbs.  avoirdupois),  and  the  tun  is  a 
measure  of -wine  (two  pipes,  or  252  gallons). 

TOPAZ.  The  colour  of  this  gem  varies 
from  white  to  a  greenish-blue,  and  is  trans 
lucent.  Fragments  exposed  to  heat  emit  a 
blue,  green,  or  yellowish  phosphoric  light. 
Topazes  occur  generally  in  primitive  rocks, 
and  in  many  parts  of  the  world,  as  Cornwall, 
Scotland,  Saxony,  Siberia,  Brazil,  &c.  &c. 
They  consist  of  alumina  and  silica,  with  a 
little  fluoric  acid. 

TORMENTIL  is  a  small  perennial  plant, 
growing  in  the  whole  of  Europe  and  the 
north  of  Asia,  in  forests,  bogs,  and  heaths. 
The  root,  or  rather  the  rhizoma,  is  the  most 
powerful  of  our  indigenous  astringents,  and 
more  easily  assimilated  than  oak-bark  or  galls. 
Valuable  as  this  substance  is  in  medicine,  it 
is  of  still  greater  utiUty  in  the  arts  and  in  ag- 
nculture.  It  "may  be  most  beneficially  em- 
ployed to  tan  leather,  both  where  the  oak 
grows  and  where  it  is  absent,  since  one 
pound  and  a  half  of  powdered  tormentil  is 
equal  in  strength  to  seven  pounds  of  tan.  It 
IS  used  in  Lapland  and  the  Orkney  Isles  botli 
to  tan  and  to  dye  leather. 

TOESION  is  that  force  with  which  a 
Uiread  or  wire  returns  to  a  state  of  rest  when 
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it  has  been  twisted  by  being  turned  round  on 
its  axis.    In  the  torsion-balance  or  torsion- 
meter  ras  it  may  be  termed),  the  thread  or 
wire,  which  is  suspended  vertically,  is  attached 
at  the  upper  extremity  to  some  object,  and  at 
the  lower  extremity  is  a  weight  with  a  hori- 
zontal index,  or  a  stirrup,  Avhich  is  to  cany  a 
needle  or  bar  in  a  horizontal  position.  So 
long  as  the  force  of  torsion  is  moderate,  its 
intensity  is  directly  proportional  to  the  angle 
or  arc  through  which  the  extremity  of  the 
index  is  moved  in  twistmg  the  wire,  and  that 
the  tune  of  a  complete  osciUation  is  constant, 
or  that  the  vibrations  are  isochronous,  like 
those  of  a  pendulum  which  is  acted  upon  by 
gravity.    The  experiments  made  with  this 
mstrument  are  chiefly  in  connection  with 
science;  but  they  have  a  bearing  on  civil 
enguieering,  insofar  as  they  illustrate  the 
strength  and  other  properties  of  building  ma- 
terials. 

TORTOISE-SHELL  is  procured  from  a 
marine  tortoise  called  the  hawk's-bill  turtle, 
ox  testudo  imbricata.  Each  animal  furnishes 
thirteen  principal  plates,  five  along  the  centre 
of  the  back,  and  four  on  each  side;  and 
twenty-five  smaller  scales  or  plates,  which 
constitute  the  margin  of  the  shell.  The 
homy  plates  which  constitute  true  tortoise- 
shell  are  separated  from  the  bony  foundation 
which  forms  the  shell  or  cove'iing  of  the 
animal  by  the  appUcation  of  heat ;  the  whole 
shell  being  commonly  placed  over  a  fire  until 
the  plates  begm  to  start  from  the  bone,  and 
the  separation  being  completed  by  the  aid  of 
a  slender  knife.  The  yellow-coloured  shell 
bears  a  higher  price  than  that  which  is 
mottled. 

The  processes  of  manufacturing  articles  of 
tortoise-shell  are  very  similar  to  those  de- 
scribed under  Horn  Manufacture,  but  on 
account  of  the  high  price  of  the  material 
(often  three  guineas  per  lb.),  it  is  economised 
as  much  as  possible.  In  making  the  frames 
for  eye-glasses,  narrow  strips  of  shell  are 
used,  in  which  sHts  are  cut  witli  a  saw,  the 
slits  being  subsequently,  while  the  shell  is 
warm,  strained  or  pulled  open,  until  they 
form  circular  or  oval  apertures,  by  the  inser- 
tion of  tapering  tiiblets  of  the  required  shape. 
The  same  yielding  or  flexiWe  property  is  made 
use  of  in  the  manufacture  of  boxes,  a  round 
flat  disc  of  shell  being  gradually  forced  by 
means  of  moulds  into  the  form  of  a  circular 
box  with  upright  sides.  The  union  of  two 
or  more  pieces  of  sheU  may  be  eSected  by 
carefully  scraping  the  parts  that  are  to  overlap, 
so  as  to  render  them  perfectly  free  from 
grease,  even  such  as  might  arise  from  being 
touched  by  the  finger,  softening  them  ix\  hot 
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water,  pressing  them  together  with  hot  flat 
tongs,  and  then  plunging  the  joint  into  cold 

In  veneering  with  tortoise-shell,  by  which 
very  beautiful  work  may  be  produced,  it  is 
usual  to  apply  fish-glue,  mixed  Avith  lamp- 
black, vermilion,  green,  chrome,  white,  or 
other  colouring  matter,  at  the  back  of  the 
shell,  both  to  heighten  its  effect  and  to  con- 
ceal the  glue  or  cement  by  which  it  is  secm-ed 
to  the  wooden  foundation. 

TOULON.    In  this  maritime  French  town 
there  are  two  harbours,  one  for  commerce,  the 
other  for  the  navy,  which  communicate  with 
each  other  by  a  deep  channel  crossed  by  a 
swing  bridge.     The  commercial  port,  the 
more  eastern  of  the  two,  was  constructed  by 
Henri  IV.,  and  is  surrounded  by  handsome 
quays.    The  naval  port  was  formed  by  Louis 
XrV.,  and  is  surrounded  by  quays,  and  on  the 
town  side  by  a  naval  arsenal,  stores,  forges, 
cannon  foundries,  armories,  covered  sUps  for 
building  ships,  various  naval  schools,  and  all 
the  estabUshments  and  macliinery  necessary 
for  the  construction,  rigging,  and  fitting  out 
of  ships  of  war  of  all  sizes.    The  rope-walk, 
built  with  cut  stone,  and  covered  with  a  vaulted 
roof,  is  2000  feet  in  length.    On  the  south- 
east and  eastern  moles  of  the  naval  port  are 
the  bagnio  and  hospital  for  convicts  ;  in  front 
of  these  are  repairing  docks.    The  artillery 
depot  is  on  the  west  side  of  the  harbour,  and 
contains  an  immense  number  of  guns  and 
projectiles.    At  the  south-eastern  angle  of 
the  town,  new  basins,  wet  docks,  and  yards 
for  the  construction  of  steam  and  sailing 
vessels,  have  been  formed.    The  industnal 
products  and  commerce  of  Toulon,  indepen- 
dent of  its  connection  with  the  great  naval 
establishment  it  contains,  are  not  very  im- 
portant.  Woollen  cloth,  hosiery,  soap,  can- 
dles, leather,  and  chocolate,  are  the  chief 
manufactmred  articles;  merchant  ships  are 
built.    The  commerce  is  composed  of  com, 
flour,  salt  provision,  wine,  brandy,  oil,  capers, 
figs,  raisins,  and  other  fruits. 

TOULOUSE.  The  industrial  products  ot 
this  important  French  city  are  of  great  variety, 
including  coarse  woollen  cloth,  blankets,  silk 
goods,  gauze,  starch,  straw-hats,  vermicelh, 
wax  candles,  musical  strings,  card  and  room 
paper,  pottery,  scythes,  steel,  and  hardware; 
it  has  a  large  porcelain  manufactory,  cotton 
yam  mills,  dye-houses,  several  printing  offices, 
brandy  distUleries,  copper  and  iron  foundries, 
tan  yards,  cannon  foundry,  powder-mill,  and  a 
tobacco  factory.  The  city  is  the  entrepot  for 
the  iron  of  Arifege,  and  has  considerable  com- 
merce with  Spain,  Bordeaux,  and  Marseille. 
Tha  business  done  in  wheat  and  flour  is  very 
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important,  causing  a  circulation  of  above  half 
a  million  steriing  annually ;  the  commerce  in 
wine  and  brandy  too  is  very  considerable; 
other  articles  of  trade  are  colonial  produce, 
oil,  soap,  salt  geese,  Spanish  wool,  broadcloth, 
hardware,  and  feathers. 

TOY  MANUFACTURE.  The  manufacture 
of  childrens'  toys  is  a  remarkable  one,  which 
occupies  a  larger  number  of  persons  than 
would  generally  be  supposed.   In  one  of  the 
excellent  papers  which  have  recently  appeared 
in  the  Morning  Chronicle,  it  is  weU  ob- 
served :— "  The  sciences  which  are  laid  under 
contribution  in  the  constmction  of  toys  are 
ahnost  as  multifarious  as  the  arts  which  are 
employed  in  the  manufacture  of  them.  Optics 
gives  its  burning-glass,  its  microscope,  its 
magic  lantern,  its  stereoscope,  its  thauma- 
trope,  its  phantasmascope,  and  a  vanety  of 
others;  electricity,  its  Leyden  jars,  galvanic 
batteries,  electrotypes,  &c.;   chemistry,  its 
balloons,  fireworks  and  crackers ;  mechanics, 
its  clock-work  mice— its  steam  and  other 
carriages;  pneumatics  contributes  its  kites 
and  windmills;  acoustics,  its  Jew-harps,  mu- 
sical-glasses, accordions,  and  aU  the  long  tram 
of  musical  instruments;   astronomy  lends 
its  orreries ;  in  fine,  there  is  scarcely  a  branch 
of  knowledge  which  is  not  made  to  pay  tribute 
to  the  amusement  of  the  young.    Nor  are 
the  arts  and  artists  that  are  called  into  play 
in  the  manufacture  of  toys  less  numerous. 
There  is  the  tumer,  to  turn  the  handles  of 
the  skipping-ropes,  the  ninepins,  the  peg,  the 
humming,  and  the  whipping  tops,  tlie  hoop- 
sticks;  the  basket -  worker,  to  make  dolls- 
cradles,  and  babies'  rattles,  and  wicker-work 
carts  and  carriages ;  the  tinman,  to  manufac- 
ture tin  swords  and  shields,  pea-shooters,  carts, 
money-boxes,  and  miniature  candlesticks ; 
and  thepewterer  to  cast  the  metal  soldiers, 
and  doUs'  cups  and  saucers,  and  fire-irons, 
and  knives  and  forks,  plates  and  dishes,  chairs 
and  tables,  and  all  the  leading  fumiture  of 
the  baby-house ;  the  modeller,  to  make  the 
skin  and  composition  animals ;  the  glass- 
blower,  to  make  the  dolls'  eyes;  the  wig- 
maker,  to  manufacture  the  dolls'  curls ;  the 
tallow-chandler,  to  mould  miniature  candles 
for  the  dolls'  houses  ;  the  potter,  to  produce 
dolls'  cups  and  saucers.    Theu  there  axe 
image-men,  conjurors,  cutlers,  card-makers, 
opticians,   cabinet-malters,  firework-makers, 
and,  indeed,  almost  every  description  of  artisan 
 for  there  is  scarcely  a  species  of  manu- 
facture or  handicraft  that  does  not  contribute 
something  to  the  amusement  of  the  young." 

Considerable  imports  of  foreign  toys  are 
made  yearly.  These  are  chiefly  from  France, 
Germany,  and  Switzerland.   The  clock-work 
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and  mechanioal  toys  are  chiefly  from  France, 
where  they  are  hetter  made  than  in  any  other 
country.  Box-toys,  as  they  are  colled,  that  is, 
numerous  little  turned  or  cai-ved  toys  sold  in 
hoxes,  are  chiefly  from  Germany — such  as 
Noah's  arks,  troops  of  soldiers,  tea-sets,  farm 
yards,  boxes  of  slcittles,  (fee.  Niimherg,  Frank- 
fort, and  the  Black  Forest,  are  the  principal 
places  in  Germany  where  these  toys  are 
made.  Women  and  children  make  them  in 
the  country  disti-icts,  and  take  them  for  sale 
to  the  exporting  merchants.  Low  as  such 
labour  may  he  considered  to  be  remunerated 
in  England,  the  earnings  are  very  much  lower 
in  Germany;  and  it  is  on  this  account  that 
such  articles  can  pay  the  expence  of  transport 
from  country  to  country.  The  Swiss  toys  are 
mostly  in  white  wood,  and  comprise  such 
articles  as  carved  figures  and  Swiss  cottages; 
they  also  include  the  jointed  figures  used  by 
artists.  The  conjuring  tricks,  dissecting  puz- 
zles, skeleton  maps,  &c.,  are  mostly  English. 

Among  the  English  toy  maimers  the  variety 
is  considerable.  There  are  the  toy  tm-ner,  the 
green  wood  toy  maker,  the  white  wood  toy 
maker,  the  fancy  toy  maker,  the  numerous 
ramifications  of  doll  makers,  the  tin  toy 
maker,  the  lead  toy  malcer,  the  pewter  toy 
maker,  the  basket  toy  maker,  the  firework 
maker,  the  kite  maker,  the  drum  and  tam- 
bourine maker,  and  others  which  it  would  not 
be  easy  to  range  under  any  particular  class. 
Far  more  women  and  children  than  men  are 
employed  in  these  trades. 

A  little  has  been  said  on  one  of  these  toy- 
departments  in  a  former  article.  [Doll 

MANTJFACTtJEE.] 

TEACEEY,  is  a  tenn  used  to  denote  that 
species  of  pattern-work  which  is  formed  or 
traced  in  the  head  of  a  gothic  window  by  the 
mullions  being  made  to  diverge  into  arches, 
cm-ves,  and  flowing  lines,  enriched  with  foli- 
ations. The  term  is  also  appUed  to  ornamental 
design  of  the  same  character,  whether  for 
doors,  panelling,  or  ceilings  ;  the  only  dif- 
ference being  that  in  windows  the  pattern  or 
traceiy  is  perforated,  and  in  other  cases 
closed,  that  is,  is  a  mere  pattern  oai-ved  on 
the  surface  of  a  solid  part.  In  particular  in- 
stances, where  the  tracery  on  parapets,  battle- 
ments, turrets,  spires,  &c.,  is  pierced,  it  is 
then  named  Open-tvork. 

TEACTION,  in  Mechanics,  is  the  act  of 
di-awing  a  body  along  a  plane,  usually  by  the 
power  of  men,  animals,  or  steam ;  as  when  a 
vessel  is  towed  on  the  surface  of  water  or  a 
carriage  moved  upon  a  road.  The  power 
exerted  in  order  to  produce  the  effect  is  called 
the  force  of  traction. 

Numerous  experiments  have  been  made  for 


the  purpose  of  asoertaining  the  value  of  a 
force  so  exerted.  When  men  are  employed 
to  draw  laden  boats  on  canals,  it  is  found  that 
if  the  work  be  continued  for  several  days 
successively,  of  eight  hours  each,  the  force  of 
traction  is  equivalent  to  a  weight  of  31^  lbs., 
moved  at  the  rate  of  two  feet  per  second,  or 
1^  mUe  per  horn*  (it  being  understood  that 
such  weight  is  imagined  to  be  raised  vertically 
by  means  of  a  rope  passing  over  a  pulley,  and 
drawn  in  a  horizontal  direction).  The  force 
of  traction  exerted  when,  without  moving 
from  his  place,  a  man  pulls  horizontally 
against  a  weight  so  suspended,  is  estimated 
at  701bs.  Mr.  Tredgold  considers  that  a  horse 
exerts  a  force  of  traction  expressed  by  125  lbs. 
raised  at  the  rate  of  3§-  feet  per  second,  or 
2J  miles  per  hour.  A  man  or  a  horse  can 
however  double  his  power  of  traction  for  a 
few  minutes  without  being  injured  by  the 
exertion;  and  when  the  carriage  is  in  motion, 
so  that  the  friction  on  the  ground  is  alone 
to  be  overcome,  a  horse  can  draw,  during  a 
short  time,  on  a  level  road,  a  weight  exceed- 
ing 1500  lbs. 

Experiments  have  shown  that  when  the 
angle  of  tractiojt,  as  it  is  called,  that  is,  the 
angle  which  the  plane  of  the  traces  makes 
with  the  road  on  which  a  caniage  is  moving, 
is  15  or  16  degrees,  a  horse  pulls  with  good 
efiect ;  and  the  height  of  the  points  at  which 
the  traces  are  attached  to  a  horse's  collar 
being  about  4  feet  6  inches  from  the  ground, 
it  follows  that,  in  order  to  obtain  this  inch- 
nation,  the  lower  extremities  of  the  traces  or 
shafts  should  be  2  feet  3  inches  from  the 
ground.  In  general  however,  in  two-wheeled 
carriages,  the  height  of  these  extremities  is 
about  3  feet. 

As  an  example  of  the  force  of  traction 
exerted  by  steam,  it  may  be  stated  that  on  a 
level  line  of  railway,  an  engine  with  an  11-inch 
cyhnder,  and  having  an  effective  pressure  of 
50  lbs.  per  square  inch  in  the  boiler,  drew 
50  tons  at  the  rate  of  30  miles  per  houi', 
working  10  hours  daUy;  and  that  the  same 
engine,  with  an  equal  pressure  in  the  boiler, 
drew  160  tons  at  the  rate  of  15i  miles  per 
hour. 

TRANSIT  INSTEUMENT,  is  an  astro- 
nomical telescope,  made  to  move  in  the  plane 
of  the  meridian,  so  that  the  moment  of  any 
star  passing  a  vertical  wire  in  the  middle  of 
the  field  of  view  (and  which  covers  a  part  of 
the  meridian)  may  be  ascertained.  Usually 
there  are  several  auxiliai-y  wires  at  equal  dis- 
tances on  each  side  of  the  middle  wire,  and 
the  mean  of  the  times  at  which  the  several 
wires  are  passed,  is  more  accurately  the  time 
of  Tnoridian  passage  than  tliat  derived  from 


1709 


TRANSYLVANIA. 


TEIBSTE. 


1710 


the  midaie  wire  itself.   The  instrument  was 
invented  ahoufc  1000,  by  Bomer. 

The  main  uses  of  the  transit  instrument 
are  either,  by  means  of  a  star  of  known  right 
ascension,  to  determine  the  time  of  observation, 
or  else,  by  means  of  the  observed  time  at 
which  a  star  passes  the  meridian,  to  determine 
the  star's  right  ascension.  The  transit  in- 
struments in  the  principal  observatories  are 
specimens  of  the  highest  mechanical  and 

optical  skin. 

TRANSYLVANIA.  The  products  and  m- 
dustry  of  Transylvania  are  briefly  illustrated 
vmder  Austria. 

TRAVERTIN,  the  Itahan  term  for  concre- 
tionary limestone  produced  from  springs  hold 
ing  carbonate  of  lime  in  solution.  A  large 
proportion  of  the  most  splendid  edifices  of 
ancient  and  modem  Rome  are  built  of  tra- 
vertin derived  from  the  quarriea  of  Ponto 
Leucano. 

TREACLE.    [MoiASSEs;  Sttgab.] 
TREBIZOND.    This  town,  situated  at  the 
south-east  comer  of  theBlackSea,and  the  north 
east  corner  of  Asia  Minor,  is  a  place  of  much 
commercial  importance.  The  trade  has  greatly 
increased  since  the  navigation  of  the  Black 
Sea  was  opened  to  all  nations,  and  especially 
siacethe  establishmentof  steamer8,bywhich  this 
town  has  a  direct  and  regular  communication 
with  Constantinople,  Odessa,  and  the  Danube. 
The  number  of  sailing  vessels  engaged  in  the 
commerce  of  the  port  in  1849  was  87 ;  and  a 
large  trade  is  can-ied  on  by  steamers,  of  which 
23  EngUsh,  30  Turkish,  and  24  Austrian, 
entered  the  port  in  the  course  of  the  same 
year.    The  entire  value  of  the  imports  was 
.53,409,215  francs;  the  exports  amounted  to 
14,251,406  francs,  being  an  increase  on  1848, 
when  the  exports  amounted  to  only  6,239,790 
francs.    The  imports  shew  a  decrease  on 
those  of  1848,  caused  by  the  cheaper  and  safer 
means  of  transit  to  Persia  by  the  Russian 
ports  of  Redut  Kale  and  Tiflis.     The  in- 
crease in  the  exports  is  chiefly  owing  to 
the  larger  quantity  of  Turkish  copper  and 
other  produce,  and  of  Persian  silks,  gall  nuts, 
ifec,  shipped  to  Europe  from  this  port.  The 
chief  imports  are  cotton  manufactures,  sugar, 
coffee,  and  other  colonial  produce.  The 
Austrian  Steamboat  Company  phea  regularly 
between  Trieste  and  Trebizond,  and  has  lately 
extended  its  line  to  Batoom  and  Redut  Kale, 
to  which  latter  place  Russia  aims  at  diverting 
the  Persian  trade,  from  the  old  route  through 
Trebizond,  Brzeroum,  and  Bayazid. 

TREENAILS.  In  ship-building  the  outer 
planks  are  fastened  to  the  timbers  by  thick 
oak  pegs  called  treenails,  driven  through 
holes  bored  in  the  wood.   They  are  formed  of 


the  soundest  oak,  whose  grain  is  straight  and 
regular.  They  vary  in  size  from  a  foot  and 
a  half  to  throe  feet  in  lengtli,  and  from  one 
to  two  inches  in  diameter.  The  pieces  of  oak 
which  may  be  selected  for  this  purpose  arc 
first  sawed  to  the  proper  length  ;  the  treenail 
makers  then  rip  each  piece  into  a  number  of 
smaller  pieces,  and  finally  reduce  them  to  a 
tolerably  cylindrical  shape  by  means  of  spoke 
shaves.  The  treenails  are  left  many  months 
to  season  before  being  used. 

Treenails  are  occasionally  cut  by  machinery, 
Mr.  Wilkinson  patented  an  apparatus  in  1840 
for  compressing  treenails  before  use,  so  as  to 
give  them  as  much  solidity  and  hardness  as 
possible. 

TRIBUNALS  OE  COMMERCE  are  courts 
established  in  all  the  lai-ge  towns  of  France 
for  the  quick  and  inexpensive  decision  of  com- 
meroial  disputes,  and  all  matters  relating  to 
trade  and  debt.  The  presidents  and  judges 
are  chosen  from  among  the  most  mtelUgent 
and  respectable  merchants  of  their  respective 
towns,  and  serve  without  emolument.  _  A 
president  and  two  judges  form  a  court,  which 
sits  every  day  except  Sunday.  The  clerks  are 
the  only  ofiftcers  who  are  paid.  The  expense 
of  these  courts  for  the  whole  of  France  does 
not  much  exceed  7000L  sterling ;  their  deci- 
sions are  admitted  to  be  highly  satisfactory 
and  equitable. 

There  is  a  movement  now  being  made 
towards  the  establishment  of  something  which, 
whether  called  a  Chamber  or  a  Tribunal  of 
Commerce,  shall  fiU  a  place  in  London  com- 
merce somewhat  analogous  to  those  of  the 
French  Tribimals. 

TRIESTE,  at  the  north-eastern  extremity 
of  the  Adriatic,  has  been  long  a  free  port,  and 
is  the  most  important  and  wealthy  commercial 
city  in  the  Austrian  dominions.    Consuls  of 
almost  every  nation  in  Europe  reside  there. 
The  commerce  of  Trieste  was  much  increased 
by  the   commercial  treaty  concluded  with 
Greece  in  1835,  and  by  the  new  institution  of 
the  Austrian  Lloyd's,  which  is  supported  by 
the  government.     The  number  of  ships 
engaged  in  the  commerce  of  Trieste  is  about 
2400,  of  which,  in  1849,  403  were  employed  on 
long  voyages,  and  27  were  steamers.  The 
steamers  ply  to  Venice,  Greece,  Constantinople, 
Trebizond,  and  Egypt.    A  terminus  for  the 
Vienna- Trieste  Railway,  which  is  now  opened 
nearly  throughout,  has  been  lately  finished. 
Among  the  manufactures,  oil-soap,  leather, 
rosogUo,  and  wax,  are  the  principal.  Among 
the  exports  are  the  productions  of  the  mines 
of  Idria,  those  of  Hungary,  linens,  tobacco, 
and  woollens  from  different  parts  of  the 
Austrian  dominions,  and  printed  calicoes  from 
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Switzerland.  The  imports  are  cotton  from 
Egypt;  hides,  raisins,  silks,  rice,  and  oil  from 
the  Levant ;  wheat  from  Odessa ;  and  all  lands 
of  tropical  and  colonial  produce  from  the 
West  and  East  Indies  and  Brazil.  Ship- 
building, including  the  construction  of  fiigates 
and  men-of-war,  is  carried  on  to  a  great  extent. 

TEIFO'EIUM  is  a  term  apphed  to  the 
upper  galleries  formed  by  small  open  arches 
above  those  dividing  the  nave  from  the  side- 
aisles  of  a  church,  and  beneath  the  clere- 
story windows  :  this  intermediate  tier  being 
within  the  sloping  roof  over  the  aisles.  In 
general  the  triforium  is  very  shallow  or 
narrow,  and  the  arches  in  front  of  it  small 
and  low;  but  there  are  great  differences  in 
these  respects  even  in  buildings  of  the  same 
period  and  style. 

TEIGONOMETEICAL  SUEVEY.  The 
merit  of  first  applying  trigonometry  to  geodetic 
operations  belongs  to  Willebrord  Snell,  who 
in  1617  undertook  a  survey  of  Holland,  for 
the  double  purpose  of  establishing  the  geo- 
graphical positions  of  the  principal  cities  in 
that  country,  and  measuring  a  degree  of  the 
terrestrial  meridian.  The  method  which  he 
followed  was  the  same  in  principle  as  that 
which  would  be  adopted  at  the  present  time. 
Having  formed  a  series  of  triangles  extending 
over  the  country,  he  observed  their  angles 
with  a  quadrant,  and  computed  their  sides 
from  a  base  which  was  carefully  measured 
with  wooden  perches  on  the  ground.  He  also 
determined  the  direction  of  the  meridian  at 
Leyden,  and  observed  its  inclination  to  a  side 
of  one  of  his  triangles,  and  thereby  obtained 
the  bearings  of  the  different  angular  points. 
Lastly,  by  observing  the  altitude  of  the  pole- 
star  with  a  five-feet  quadrant  at  Alkmaar, 
Leyden,  and  Bergen-op-zoom,  he  determined 
the  amplitudes  of  two  celestial  arcs ;  and  thence 
deduced  the  quantities  of  which  he  was  in 
quest. 

Since  that  time,  trigonometrical  or  geodetic 
surveys  have  been  made  iu  various  countries. 
A  general  survey  of  the  British  Islands,  under 
the  direction  of  the  master- general  of  the 
Ordnance,  was  begun  in  1791,  and  has  been 
continued  to  the  present  time.  The  first 
conductors  of  this  national  undertaking  were 
Colonel  Williams  and  Captain  (afterwards 
General)  Mudge,  of  the  Eoyal  Engineers, 
and  Mr.  Dalby,  who  had  previously  assisted 
General  Eoy.  Were  it  not  for  the  admirable 
maps  which  are  from  time  to  time  issued 
from  the  Ordnance  map-office,  it  might  be 
infeiTed  that  the  survey  had  been  discontinued 
during  the  last  thirty  years.  The  operation 
has  however  never  been  lost  sight  of.  For 
some  years  after  the  last  published  account, 


the  triangulation  was  carried  on  in  Scotland, 
both  along  the  eastern  and  western  coasts. 
All  the  Ordnance  maps  of  GreatBritain  south 
of  a  hne  from  Preston  to  Hull  have  been 
published  on  a  scale  of  one  inch  to  a  mile  ; 
but  operations  have  commenced  for  publishing 
the  northern  section  on  the  magnificent  scale 
of  6  inches  to  a  mile. 

In  respect  to  Ireland,  the  survey  of  that 
country  was  begun  about  1818.  A  base 
was  measured  on  the  banks  of  Lough  Foyle, 
near  Londonderry,  with  an  apparatus  differing 
from  any  which  had  previously  been  used, 
and  with  precautions  to  ensure  accuracy  which 
probably  have  never  been  surpassed.  j3epend- 
ing  on  this  base,  a  net-work  of  triangles  was 
established  over  the  whole  of  Ireland.  The 
topography  of  Ireland  has  been  completed; 
and  the  angles  of  the  different  chains  of  primary 
triangles  extending  over  the  whole  of  Scotland 
and  the  adjacent  islands  have  now  also  been 
observed.  The  entire  map  of  Ireland  has 
been  pubUshed  on  the  six-inch  scale. 

As  one  of  the  results  of  the  various  trigo- 
nometrical siirveys,  we  give  the  following  table 
of  tlie  lengths  of  degrees  of  latitude  and 
longitude  in  Enghsh  feet : — 


Degree  of 
Meridian. 

Degree  of 
Parallel  Circle 

Latitude. 

0° 

362748.5 

365185.8 

10 

362858.0 

359674.0 

20 

363173.7 

343296.4 

30 

363658.1 

316524.3 

40 

364254.0 

280135.0 

45 

364575.6 

258657.3 

50 

364889.9 

235197.9 

60 

365489.1 

183051.6 

70 

365978.9 

125270.5 

80 

366299.2 

63620.1 

90 

366410.5 

0.0 

TEINIDAD.  The  most  remarkable  phy- 
sical feature  of  Trinidad  is  the  Pitch  Lake. 
It  is  about  a  mile  and  a  half  in  circumference. 
The  pitch  at  the  side  of  the  lake  is  perfectly 
hard  and  cold,  but  as  one  walks  towards  the 
middle  with  the  shoes  off  in  order  to  wade 
through  the  water,  the  heat  gradually  increases, 
the  pitch  becomes  softer  and  softer,  until  at 
last  it  is  seen  boiling  up  in  a  hquid  state. 
The  air  is  then  strongly  impregnated  -with 
bitumen  and  sulphiu",  and  the  impression  of 
the  feet  is  left  upon  the  sm^face  of  the  pitch. 
During  the  rainy  season  it  is  possible  to  walk 
over  the  whole  lake  neai-ly ;  but  in  the  hot 
season  a  great  part  is  not  to  be  approached. 

Trinidad  possesses  some  excellent  harbovu-s ; 
Chaguai-amas,  Guaya-guayara,  and  Puerta 
d'Espafia.  On  the  last  named  stands  the 
town  called  the  Port  of  Spain,  the  capital  of 
the  island.    Before  1783  the  commerce  of 
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Ti-inidad  was  very  trifling.  In  1787  the  first 
sugar-plantation  was  established.  All  the 
usual  productions  of  tropical  countries  grow 
luxuriantly.  The  nutmeg,  cinnamon,  and 
clove,  have  been  introduced,  and  succeed  re- 
markably well.  In  1 8i8  the  exports  amounted 
to  282,13y.,  tlie  imports  to  309,257^.,  and  the 
revenue  to  75,874/.  Sugar,  molasses,  coflee, 
and  cocoa,  are  chief  articles  of  export. 

The  value  of  the  Britisli  produce  and  ma- 
nufactures exported  to  Trinidad  in  1849  was 
247,779/. 

TEINITY  HOUSE.  This  remarkable  cor- 
poration has  the  management  of  some  of  the 
most  important  interests  of  the  seamen  and 
shipping  of  England.  James  II.  granted  the 
Trinity  House  the  charter  which  is  now  in 
force,  in  the  first  year  of  his  reign.  It  directs 
the  masters  and  wardens  to  examine  such 
boys  of  Christ's  Hospital  as  shall  be  willing  to 
become  seamen,  and  to  apprentice  them  to 
commanders  of  ships.  It  also  enables  them 
to  appoint  and  license  all  pilots  into  and  out 
of  the  Thames,  and  prohibits,  under  penalties, 
all  other  persons  from  exercising  that  ofiBce ; 
it  also  authorises  the  corporation  to  settle 
rates  of  pilotage,  &c. ;  to  hold  courts,  &c. ;  to 
punish  seamen  deserting,  &c. ;  and  make 
laws  as  to  other  subject-matters  not  incon- 
sistent with  the  laws  of  the  kingdom.  It  also 
contains  many  provisions  directed  to  the  object 
of  keeping  the  navigation  of  the  channels 
secret  from  foreigners,  and  renders  the  officers 
of  the  corporation  liable  to  attend  when  re- 
quired at  the  king's  bidding.  Since  that  time 
several  acts  of  parliament  have  been  passed 
for  the  purpose  of  authorising  the  Trinity 
House  to  regulate  matters  connected  with 
the  pilotage,  &c.,  of  vessels. 

The  various  provisions  in  matters  of  pilotage 
under  the  management  of  the  corporation 
were  repealed  in  1826,  and  new  arrangements 
made.  At  present,  besides  those  under  the 
jurisdiction  of  the  Trinity  House  and  of  the 
lord  warden  of  the  Cinque  Ports,  many  inde- 
pendent pilotage  establishments  exist  in  va- 
rious parts  of  the  kingdom ;  but  the  expe- 
diency of  subjecting  all  these  to  the  uniform 
management  of  the  Trinity  House  has  been 
felt  for  some  time  past.  The  inconvenience 
resulting  from  the  exercise  of  similar  authori- 
ties vested  in  the  hands  of  different  parties 
had  been  felt  with  regard  to  the  lighthouses  on 
the  coast,  several  of  which  had  been  vested  in 
private  hands  by  the  crown  ;  while  some  had 
been  in  times  past  leased  out  by  the  corpora- 
tion itself,  the  lights  in  both  instances  being 
found  to  be  conducted  probably  rather  with  a 
view  to  private  interest  than  public  utility. 
By  an  Act,  therefore,  of  1827,  provision  was 


made  for  vesting  all  the  lighthoufles  and  lights 
on  the  coast  of  England  in  the  corporation  of 
Trinity  House,  and  placing  those  of  Scotland 
and  Ireland  under  their  supervision.  Under 
this  act  purchases  have  been  made  by  the 
corporation  of  the  whole  of  the  lighthouses 
not  before  possessed  by  that  body,  the  amount 
expended  for  which  purpose  is  near  1,000,000/. 

The  annual  revenue  of  the  corporation  is 
very  considerable,  and  is  derived  from  tolls 
paid  in  respect  of  shipping,  which  receives 
benefit  from  the' lights,  beacons,  and  buoys, 
and  from  the  ballast  supplied.  The  ballast  is 
raised  from  such  parts  of  the  bed  of  the  river 
as  it  is  expedient  to  deepen,  by  machinery 
attached  to  vessels,  and  worked  partly  by  the 
power  of  steam  and  partly  by  manual  labour. 
[Dbedging  Machines.]  The  revenue  is  em- 
ployed upon  the  necessaiy  expenses  of  the 
corporation  in  constructing  and  maintaining 
their  lighthouses  and  lights,  beacons  and 
buoys,  and  the  bmldings  and  vessels  belonging 
to  the  corporation;  in  paying  the  necessary 
officers  of  their  several  establishments,  and  in 
providing  relief  for  decayed  seamen  and  bal- 
lastmen,  their  widows,  (fee.  The  deputy  master 
and  elder  brethren  are  employed  on  voyages 
of  inspection  of  their  lighthouses  and  lights, 
beacons  and  buoys,  not  unfrequently  in  most 
trying  weather  and  seasons  ;  and  they  are  also 
often  engaged  in  making  surveys,  &c.,  on  the 
coast,  and  reports  on  such  matters  of  maritime 
character  as  are  referred  to  them  by  the 
government. 

TEIPOD  is  any  article  of  fiurniture  resting 
upon  three  feet,  whence  the  name  is  given  to 
tables,  chairs,  moveable  altars,  and  other 
articles  of  the  same  kind.  A  chair  or  an  altar 
of  this  kind  must  be  understood  when  we  read 
that  the  Pythia  of  Delphi  gave  her  oracles  from 
a  tripod.  We  find  also  mention  of  tripods 
containing  a  certain  measure  of  fluid,  and  in 
this  case  we  have  to  understand  a  bowl  resting 
upon  a  pedestal  with  three  feet.  The  crater, 
or  the  vessel  in  which  the  wine  was  mixed 
with  water  at  the  banquets  of  the  ancients, 
was  very  frequently  a  tripod  of  this  description. 
The  tripod  was  generally  of  metal  and  often  of 
exquisite  workmanship.  Tripods  were  the 
most  common  presents  to  the  temples  of 
Apollo ;  tripods  were  given  to  the  victors  in 
the  games  which  were  celebrated  in  honour  of 
Apollo ;  and  tripods  appear  on  innumerable 
coins  which  have  any  relation  to  the  worship 
of  that  god.  Some  ancient  tripods  are  pre- 
served in  the  British  Museum. 

TRIPOLI.  In  this  region  of  Northern 
Africa,  those  parts  of  the  country  which  are 
moderately  fertile  produce  a  variety  of  grain, 
fruit,  and  trees.   The  wild  trees  and  bushes 
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ore  only  used  to  rae^s  oharcoal.  Where  char- 

eoal  is  not  to  be  had,  oamel's  dung  is  used  as 
fuel.  Metals  do  not  appear  to  be  found ;  but 
salt  is  collected  at  a  few  places. 

In  Tripoli,  the  chief  town  and  port,  the 
trade  is  carried  on  in  small  vessels,  seldom 
larger  than  brigs,  none  of  which  are  now 
.  owned  in  the  country.  It  has  no  dkect  trade 
with  England,  but  "an  indirect  one  through 
Malta.  Moi-seille,  Leghorn,  and  the  com- 
mercial towns  of  the  Adriatic  and  the  Levant, 
lilcewise  trade  with  Tripoli.  The  trade  of 
Tripoli  must  greatly  depend  upon  the  com- 
munication with  the  interior ;  and  it  profits 
once  or  twice  a  year  from  the  passage  of  the 
pilgrims  from  Western  Barbary  on  their  way 
to  Mecca.  Formerly  these  caravans,  com- 
posed partly  of  penitents  and  partly  of  traders, 
started  from  Eez,  and  passing  through  Tlem- 
Bon,  Algiers,  and  Tunis,  increasing  as  they 
went,  on  arriving  under  the  walls  of  Tripoli, 
amounted  sometimes  to  8000  persons,  and  half 
as  many  camels  and  horses,  with  their  goods 
and  merchandise,  returning  by  the  same  route. 
But  the  pilgrims  now  take  a  different  route ; 
and  the  caravans  which  stop  at  Tripoli  in  the 
present  day  seldom  amount  to  more  than  a 
few  hundred  persons  and  animals.  The  cafilas 
or  small  caravans  from  Fezzan  and  Ghadamis 
are  now  the  principal  medium  of  inland  trade. 
These  people  exchange  their  merchandise  for 
that  of  Europe,  and  pay  the  balance  in  gold- 
dust. 

TROMBO'NE,  the  same  instrument  as  the 
Sacbut,  is  a  deep-toned  trumpet,  composed  of 
sliding  tubes,  by  means  of  which  every  sound 
in  the  diatonic  and  ehromatic  scales,  being 
within  its  compass,  is  obtained  in  perfect  tune. 
The  trombone  is  of  three  kinds— the  alto,  the 
tenor,  and  the  base,  and  these,  in  orchestral 
musij3,  are  generally  used  together,  forming  a 
complete  harmony  in  themselves, 

The  scale  of  the  Alto-Trombone  is  from  c, 
thfl  second  space  in  the  base,  to  o,  an  octave 
above  the  treble  clef ;  that  of  the  Tenor-Trom- 
bone is  from  B,  the  second  line  in  the  base,  to 
A,  the  second  space  in  the  treble  ;  and  that  of 
the  Base- Trombone  is  from  e,  an  octave  below 
the  second  space  in  the  base,  to  g,  the  second 
line  in  the  treble. 

.  TROY  WEIGHT,  The  troy  pound  is  the 
legal  standard,  though  only  actually  used  in 
weighing  precious  metals  and  stones,  and  apo- 
thecai-ies'  drugs.  There  is  no  doubt  that  it 
Wfls  originally  the  pound  of  silver,  the  pound 
sterling,  and  there  is  evidence  that  this  pound 
was  sometimes  described  as  divided  into  twenty 
parts  palled  sterling  shilUngs.  Tiie  pound 
troy  is.  now  divided,  for  gold  and  silver,  into 
twelve  ounces,  each  ounce  into  twenty  penny- 


weights, and  each  pennyweight  into  twenty- 
four  grains.  But  for  medicines,  it  is  divided 
into  twelve  ounces,  each  ounce  into  eight 
drams  or  drachms,  each  drachm  into  three 
scruples,  and  each  scruple  into  twenty  grains. 
A  cubic  foot  of  water  weighs  75.7374  pounds 
troy.  [Apothecabies  Weight;  Avoibdupois 
Weight.] 

TRUCK  SYSTEM,  This  system  has  much 
influence  on  the  relation  between  employers 
and  workmen,  in  the  manufacturing  districts. 
The  term  truck,  which  means  exchange  or 
barter,  is  now  used  to  signify  the  payment  of 
wages  of  labom-  in  goods,  and  not  in  money. 
By  the  truck-system  is  meant  this  mode  of 
paying  wages,  together  with  all  its  tendencies 
and  results.  The  Truck  Act  is  an  act  passed 
in  1831,  which,  repealing  aU.  the  previous  acts 
passed  for  the  same  purpose,  made  stricter 
provisions  for  the  prevention  of  payment  of 
wages  in  truck  in  the  departments  of  industry 
therein  enumerated.  The  wages  of  agricul- 
tural labourers  and  domestic  servants  are  ex- 
empted from  the  operation  of  the  act.  The 
evidence  pubhshed  in  the  Report  of  the  Select 
Committee  of  the  House  of  Commons  on  this 
subject,  in  1842,  shows  that,  notwithstanding 
the  Truck  Act,  the  truck-system  is  still  in 
extensive  operation  in  mills,  factories,  iron- 
works, colheries,  and  stone-quarries  in  the 
kingdom,  and  abundantly  illustrates  the  evil 
tendencies  of  the  system. 

The  chief  part  of  the  evil  of  what  is  called 
the  truck-system  is  incidental,  and  not  essen- 
tial to  the  payment  of  wages  in  tinick,  and 
arises  out  of  the  power  of  the  master  over  the 
workman,  which  enables  the  master  to  use 
this  mode  of  paying  wages  to  defraud  and 
oppress  the  workman.  A  master  may  pay  the 
wages  of  his  workmen  wholly  or  in  part  in 
truck,  in  articles  of  food,  clothing,  &c.,  either 
by  agreement  or  with  only  the  understood  con- 
sent of  his  workmen  ;  and  if  he  supply  these 
articles  at  pdices  no  higher  than  those  at  which 
they  are  to  be  procured  elsewhere,  and  study 
to  meet  the  various  wants  of  the  worlonen  and 
their  families,  the  utmost  harm  that  can  result 
is  the  loss  to  tlie  workmen  of  the  moral  and 
ecpnoniical  lessons  which  the  disbunsement  by 
themselves  of  weekly  money-wages  is  fitted  to 
supply,  and  the  interference  with  the  business 
and  profits  of  neighbom-ing  retail  shopkeepers ; 
and  there  will  always  in  such  cases  be  some 
advantage  to  set  against  these,  so  for  as  they  go, 
evil  results.  Wliere  the  truck-system '  acts 
beneficially,  it  ia  o^ving  entirely  to  the  justice 
and  benevolence  of  the  individual  truck- 
raastens.  On  the  character  of  the  master 
everything  depends.  In  the  hands  of  masters 
of  opposite  chsj-acter,  and  under  circum- 
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stances,  whether  of  scarcity  of  employtaelit,  of 
isolated  situation,  or  of  combination  among 
masters  in  the  same  bitsmess,  or  through  ad 
extensive  district,  -which  place  the  workman 
more  or  less  at  the  mercy  of  his  employer, 
the  payment  of  wages  in  ti'uok  may  be,  and 
continually  has  been,  and  is  still  extensively, 
used  for  the  defrauding  and  oppressing  of 
workmen. 

TRUMPET.  Tins  musical  instrument  is 
of  the  highest  antiquity.  It  is  a  single  tube 
eight  feet  long,  less  in  diameter  than  the  horn, 
doubled  up  in  a  parabolic  form,  sounded  by 
means  of  a  mouthpiece,  and  subject  to  the 
same  acoustical  laws  which  govern  all  instru- 
ments of  this  class.  [Hoen.]  The  natural 
scale  of  the  trumpet  extends  to  about  twenty 
notes  ;  but  by  the  assistance  of  a  smaU  brass 
tube,  called  the  tuning-pipe,  or  shank,  by 
which  the  tube  of  the  ti-umpet  is  lengthened, 
the  number  of  notes  may  be  increased.  MUsio 
for  the  trimipet,  as  in  the  instance  of  the 
horn,  is  always  written  in  the  natural  key  of  o, 
and  the  key  to  which  the  instrument  is  to  be 
adapted  is  pointed  out  by  the  composer. 

TRUSSING,  The  rods  or  bars  which  are 
added  to  a  gkder  for  the  purpose  of  trussing 
or  supporting  it  may  be  applied  in  two  sets, 
one  on  each  side  of  the  girder,  and  connected 
together  by  short  cross-pieces  at  the  necessary 
points  ;  or  the  beam  or  girder  itself  may  be 
divided  longitudinally  into  two  halves,  or 
flitches,  separated  just  so  far  as  to  admit  a 
single  truss  between  them,  and  held  in  the 
right  position  by  the  insertion  of  small  blocks. 
One  of  the  simplest  methods  of  trussing 
girders  is  that  in  which  the  beam  rests  upon 
walls  at  its  extremities,  and  has  two  inclined 
struts,  resting  on  notches  in  the  timber  at  the 
lower  end,  and  supported  at  the  centre  or 
junction  by  a  vertical  kingpost,  screwed  by  a 
nut  beneath  the  beam.  This  form  is  improved 
by  connecting  the  lower  ends  of  the  inclined 
bars  by  an  iron  rod  stretching  in  a  perfectly 
straight  line,  and  capable  of  being  brought  to 
any  required  degree  of  tension  by  means  of 
screws  or  keys. 

Cast-iron  beams  are  frequently  trussed  with 
wrought-iron  rods,  in  a  similar  manner  to 
those  of  wood,  and  are  applied  to  purposes 
for  which  great  strength  is  required. 

TUBES.  Under  the  heading  of  PrPBS  is 
given  a  short  notice  of  the  different  modes  of 
making  tubes,  pipes,  cylinders,  and  barrels, 
according  to  the  nature  of  the  material  em- 
ployed and  the  purposes  to  which  the  articles 
are  to  be  applied.  Mr.  Hick  has  recently 
invented  a  contrivance  for  making  taper  tubes ; 
that  is,  tubes  which  taper  or  diminish  in  dia- 
meter from  one  end  to  the  other,  The  tubes 


are  first  made  parallel  or  oylindrioal,  and  are 
tapered  afterwards.  The  machino  employed 
efi'ects  this  by  excentrio  grooved  roUors :  a 
greater  or  less  degree  of  taper  being  obtained 
by  varying  the  proportion  between  the  rate  at 
which  the  tube  is  drawn  through  the  machine 
and  that  at  which  the  rollers  revolve. 

TUBULAR  BRIDGE.  [MenaiBhidges.] 
TUMBREL,  or  TUMBRIL,  was  the  name 
of  a  machine  formttly  used  for  the  punish- 
ment of  scolding  women,  consisting  of  a  stool 
or  chair  attached  to  the  end  of  a  long  polej 
mounted  in  such  a  manner  that  the  chair, 
with  the  offender  placed  in  it,  might  be  swung 
over  a  pond,  and  immersed  as  often  as  might 
be  necessary.  The  tumbrel  was  also  used  as  a 
punishment  for  brewers  and  bakers  who  trans- 
gressed the  laws  relating  to  them.  The  name 
is  also  applied  to  the  covered  carts  used  to  carry 
tools,  (fee,  in  a  train  of  ai'tillery» 
TUN.  [Ton.] 

TUNGSTEN.  This  metal  was  first  ob- 
tained in  a  perfect  state  by  M.  d'Elhuyart,  in 
1781.  The  name  is  formed  of  the  Swedish 
words  tungsten, '  heavy  stone.'  It  has  a  grayish- 
white  colour  and  considerable  lustre.  It  is 
brittle,  and  nearly  as  hard  as  steel.  Its 
specific  gravity  is  17.4,  and  with  the  exception 
of  platina,  gold,  and  iridium,  is  the  heaviest 
known  metal.  It  requires  a  very  high  tem- 
peratui'e  for  fusion.  It  is  not  altered  by  ex- 
posure to  the  air.  When  heated  to  redness 
in  the  open  air  it  takes  fire,  combines  with 
oxygen,  and  is  converted  into  tungstic  acid. 
Nitric  acid  produces  the  same  effect. 

The  chief  minerals  which  contain  tungsten 
are  Tungstic  Acid,  or  Schcelic  Acid;  Tung- 
state  of  Lime ;  Wolfram,  or  Tungstaie  of  Iron 
and  Magnesia ;  and  Tungstate  of  Lead. 

Tungsten  combines  mth  several  of  the 
simple  substances  ;  but  the  compounds  have 
not  yet  been  appUed  to  many  useful  purposes. 

TUNING  FORK.  In  tuning  the  notes  of 
a  musical  instrument,  such  as  the  pianoforte, 
the  first  point  is  to  fix  upon  some  one  note, 
by  the  pitch  of  which  all  others  may  be  de- 
termined. The  only  way  of  retaining  a  per- 
manent pitch  for  use  is  by  having  an  instru- 
ment which  time  will  not  alter.  A  standard 
pitch  is  usually  obtained,  or  professed  to  be 
obtained,  by  the  tuning  fork,  an  instrument 
consisting  of  two  steel  prongs  extending  from 
a  steel  handle.  When  these  prongs  are 
sharply  struck  they  vibrate,  and  if  the  insti-u- 
ment  be  then  held  to  the  ear,  or  placed  upon 
the  flap  of  a  table,  or  any  other  sound  board, 
a  low  and  very  pure  sound  is  heai-d,  if  the 
prongs  be  perfectly  equal.  Theso  tuning  forks 
are  usually  made  to  sound  either  o  or  a,  and 
they  would  answer  their  purpose  exceedingly 
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well  if  there  really  were  in  existence  any  i 
rigorous  standard  from  which  they  were  made.  > 
But  there  is  not ;  and  the  consequence  is, 
that  not  only  do  the  tuning-forks  of  different 
makers  frequently  vary  a  little  from  each 
other,  but  the  new  forks  are  sensibly  higher 
than  the  old  ones. 

In  the  tuning-forks  employed  by  Mr. 
Hullah's  Singing  Classes,  the  tone  is  made  to 
correspond  to  a  certain'Wefinite  number  of 
■vibrations  in  a  second,  as  determined  (nearly) 
by  a  remarkably  delicate  little 'acoustic  instru- 
ment called  the  siren. 

TUNIS.  The  foreign  commerce  of  Tunis 
is  the  most  considerable  of  all  the  Barbary 
states.  It  is  not  confined  to  the  capital,  but 
is  also  CBrried  on  briskly  from  the  ports  of 
the  eastern  coast.  Among  the  manufactured 
articles  of  export  are — soap,  marocco  leather, 
shawls,  and  red  skull  caps.  Wheat  and  hai-ley, 
as  well  as  the  inferior  grains,  olive  oil,  wool, 
hides,  bees'-wax,  dates,  and  almonds,  are  the 
prmcipal  ai-ticles  of  produce  exported.  Those 
received  from  the  interior  of  Africa,  and  after- 
wai-ds  exported,  are— ivory,  gold  dust,  ostrich- 
feathers,  senna,  and  madder-roots.  The  im- 
ports are  woollen  cloths,  cotton-prints,  cali- 
coes, muslins,  coarse  linens,  damasks,  raw 
and  wrought  sUks,  fine  wool,  gold  and  silver 
tissues,  coffee,  sugar,  spices,  iron,  tin,  lead, 
hardware,  cutlery,  arms  of  all  sorts,  earthen- 
ware, paper,  wine,  spirits,  and  tobacco.  As 
ports  of  loading,  those  of  Sfax  and  Susa  are 
preferred  to  Tunis,  in  consequence  of  the  dis- 
tance and  delay  of  transporting  merchandise 
in  hghters  across  the  lake  to  the  Goletta, 
where  ships  generally  lie ;  the  commerce  of 
the  country  is  consequently  hest  carried  on  in 
vessels  under  150  tons  burden.  The  ti-ade 
with  central  Africa  passes  through  Gadamis. 
The  caravans  arrive  at  Tozer,  Cabes,  and  Sfax 
about  twice  in  the  year,  and  barter  then-  mer- 
chandise, which  is  thence  mtroduced  in  various 
directions  into  Tunis. 

It  is  PT.jeedingly  interesting  to  find  that 
this  di3Ui.it,  and  (comparatively)  little  known 
country,  has  contributed  liberally  to  the  dis- 
play of  the  world's  industry  at  the  Great  Ex- 
hibition. 

TUNNEL,  in  civil  engineering,  is  an  arched 
passage  formed  underground  to  conduct  a 
canal  or  road  on  a  lower  level  than  the  natural 
surface.  Long  tunnels  are  usually  made 
through  hills  in  order  to  avoid  the  incon- 
venience and  loss  of  power  occasioned  by 
conducting  a  canal,  road,  or  railway  over 
elevated  ground,  and  also  the  enormous  ex- 
pense of  such  an  open  excavation  as  would 
be  necessary  in  order  to  preserve  the  requi- 
site leveL  Those  of  less  extent  oi-e  frequently 


constructed  to  avoid  the  opposition  of  land- 
owners, or  to  afford  uninten'upted  passage 
under  a  road,  canal,  or  river. 

Bocky  strata,  if  the  stone  be  of  a  nature  to 
work  freely,  are  usually  the  cheapest  for 
tunnelling,  owing  to  the  absence  of  lining, 
and  the  power  of  saving  labour  by  the  use  of 
gunpowder.  Tunnelling  in  clay  is  frequently 
attended  with  formidable  difficulties  which 
render  it  vei^  expensive.  It  is,  when  tough, 
a  difficult  material  to  remove,  blasting  being 
of  no  use,  and  spades  and  pick-axes  being 
almost  inapplicable.  In  such  cases  hatchets 
may  he  used  to  advantage,  but  cross-cut  saws 
answer  best.  Tunnels  formed  through  chalk 
are  often  impeded  by  faults  or  cavities  filled 
with  wet  gravel  or  sand,  which  pour  a  flood  of 
semifluid.matter  into  the  excavation  as  soon  as 
they  are  cut  into.  The  irruption  of  such  loose 
materials,  as  well  as  of  water  alone,  has  in 
many  cases  occasioned  difficulties  almost  in- 
surmountable. Loose  sand  is  perhaps  the 
most  difficult  stratum  that  can  be  met  with  in 
tunneUing,  hut  it  has  been  in  several  instances 
successfully  passed  through. 

Short  tunnels  are  occasionally  excavated 
from  the  ends  only,  but  those  of  considerable 
length  are  usually  formed  by  sinking  verticil 
shafts,  about  nine  feet  in  diameter,  down  to 
the  level  of  the  tunnel,  and  excavating  m 
each  direction  from  the  hottom  of  each  shaft, 
until  the  several  parties  of  workmen  meet  m 
the  intermediate  portions.  By  this  means 
the  work  can  proceed  at  any  required  number 
of  points  or  faces,  so  as  to  bring  the  execution 
of  the  tunnel,  whatever  may  be  its  length, 
within  a  moderate  period  of  time.  The  num- 
ber of  workhig  shafts  in  a  given  length  of 
tunnel  is  determined  by  the  natm-e  of  the 
ground  and  the  time  allowed  for  excavation. 
Besides  the  working-shafts  there  are  usually 
small  air-shafts  of  three  or  four  feet  diameter 
to  prevent  the  accumulation  of  foul  air  in  the 
workings  of  the  tunnel.  In  very  long  tunnels 
one  or  more  large  shafts  are  desirable  for  the 
purpose  of  ventilation,  and  also  to  admit  some 
degree  of  hght.  ^Tien  a  complete  brick 
hnlng  is  required,  the  bottom  is  the  part  first 
built,  and  it  is  completed  by  a  course  of  stone 
laid  along  each  side,  at  the  pomt  where  the 
side  walls  spring  from  it. 

Tke  Thames  Tunjic/.— Many  projects  have 
been  started  for  making  a  tunnel  under  the 
Thames  ;  hut  the  only  one  put  into  successful 
operation  is  that  for  which  an  act  was  obtained 
in  1824,  with  Mr.  (afterwards  Sir  M.  I.) 
Brunei  as  the  engineer.  Operations  were 
commenced  cariy  in  1825  by  the  construction 
of  a  shaft  50  feet  in  diameter,  at  a  distance 
of  150  feet  from  the  south  side  of  the  mer, 
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at  a  point  about  two  miles  below  London 
Bridge  A  similai-  shaft  was  sunk  on  the 
north  side  of  the  river.  The  excavation  for 
the  tunnel  was  an  oblong  square,  38  feet  wide 
and  22  feet  6  inches  high,  presenting  a 
sectional  araa  of  855  square  feet.  The  shield 
by  which  the  excavation  was  effected  consisted 
of  twelve  massive  frames  of  iron,  placed  side 
by  side,  and  capable  of  being  shd  forward  for 
a  short  distance  independently  of  each  other. 
The  whole  apparatus  may  be  compared  to  a 
massive  cofferdam  laid  on  its  side,  and  capable 
of  being  moved  forward  by  the  action  of  screws 
abutting  against  the  end  of  the  completed 
brick-work,  which  foUowed  it  up  closely.  Each 
frame  of  the  shield  consisted  of  three  stones, 
each  of  which  formed  a  ceU  large  enough  for 
one  man  to  work  in  conveniently.  The  ar- 
rangements for  supporting  the  wet  clay  of  the 
Thames  bed  while  the  brickwork  was  bemg 
prepared,  were  of  a  very  ingenious  descnption. 

The  excavation  of  the  tunnel  was  com- 
menced  in  January,  1826,  in  a  stratum  of 
clay ;  but  several  irruptions  of  the  river  took 
place ;  one,  in  1828,  was  so  senous  in  its 
consequences  that  the  Company  did  not  re- 
sume operations  till  1835.  The  tunnel  is 
1200  feet  in  length  between  the  two  shafts  on 
the  opposite  banks  of  the  river.  It  was  not 
until  1843  that  the  Thames  Tunnel  was 
opened  for  foot  passengers. 

This  grand  undertaking  has  a,ltogether 
failed  to  realise  the  commercial  anticipations 
of  its  projectors.  It  has  been,  and  stiU  is, 
Uttlemore  than  a  penny 'lion'  of  London  ; 
nor  is  it  easy  to  see  any  probabihty  that  it 
will  acquire  trading  importance.  _ 

TURF.  A  few  details  respectmg  turt  wiU 
be  found  under  Fuel  and  Peat. 

TURIN  is  the  name  not  only  of  the  capital 
of  the  Sardinian  dominions,  but  also  that  of 
a  division  of  the  continental  territory  of  the 
kingdom  of  Sardinia.  This  division  has  many 
pro^ces,  which  vary  in  produce  and  industry. 
In  Piqnerol,  com,  exceUent  fruits,  good  wine, 
chestnuts,  and  silk,  are  the  chief  products 
The  forests  are  extensive,  and  there  are  many 
factories  of  silk,  woollen,  and  leather.    In  the 
province  of  Torino,  extensive  forests  and 
pastures,  abundant  wheat-crops,  wine,  and 
silk,  form  the  elements  of  the  wealth  of  this 
country ;  iron,  vitriol,  marble,  and  Ume,  are 
the  chief  minerals.    The  industrial  and  com- 
mercial activity  is  considerable.  The  province 
of  Susa  produces  com,  wine,  flax,  hemp,  and 
mulberries ;  and  there  are  manufactures  ot 
leather,  gloves,  and  thread.    In  the  province 
of  Ivrea  the  soU  produces  abundantly  corn, 
excellent  wine,  and  hemp.   The  pastures  are 
good  and  cattle  very  numerous;  silk  is  an 


important  product.  Iron,  copper,  marble, 
slate,  and  building  stone,  are  the  chief  mine- 
rals. In  the  capital,  Turin  or  Torino,  the 
manufactures  comprise  woollen  cloths,  silks, 
hosiery,  hats,  gloves,  optical  instruments, 
chocolate,  hqueurs,  tobacco,  leather,  paper, 
earthen,  and  china-ware,  carriages,  arms,  and 

tapestry  ,      .„         ■  j 

TURKEY.  The  large  but  lU-organised 
Turkish  Empire  is  composed  of  many  distinct 
portions,  the  produce,  industry,  and  commerce 
of  which  have  been  briefly  noticed  under 
various  headings  relating  to  those  districts 
and  provinces.  We  may  however  state  that 
the  value  of  the  British  produce  and  manufac- 
tures exported  in  1849,  to  European  Turkey, 
exclusive  of  WaUachia  and  Moldavia,  was 
2  371  669. 

'  Of  Turkish  industry,  we  have  had  a  few  oppor- 
tunities of  judging  at  the  Great  Exhibition 

TURKEY-HONE    is  a   slaty,  grayish, 
opaque,  soft  kind  of  stone,  found  in  various 
parts  of  Europe  and  Asia.    It  is  composed  of 
siUca,  lime,  alumina,   and   carbomc  acid. 
When  cut  and  polished,  it  is  used  for  sharp- 
ening small  cutting  instruments.  [Grind- 
stones.] .  „ 
TURMERIC  comprises  many  species  ot 
the  Curcuma  genus  of  plants.    Of  the  Iroad- 
leaved  Turmeric,  the  tubers  are  aromatic,  and 
are  used  by  the  Hindoos,  not  only  as  a  stimu- 
lating condiment  and  a  medicine,  but  as  a 
perfume.    Its  sensible  properties  are  much 
Uke  those  of  ginger,  but  not  so  powerful.  It 
is  employed  in  the  East  in  cases  of  disease, 
as  coUc,  cramp,  torpor,  &c.,  where  stimulants 
are  required.    It  is  a  native  of  Bengal,  China, 
and  various  other  parts  of  Asia,  and  of  the 
Asiatic  Islands.    Some  of  the  other  species 
yield  a  kind  of  gmger,  and  some  a  kind  of 
arrowroot.  The  common  Turmericis  occasion- 
ally wild,  and  it  is  also  extensively  cultivated 
in  China,  Java,  Malacca,  and  in  Bengal, 
prospermg  in  a  moist  but  not  swampy  soil. 
The  Chinese  sort  is  most  esteemed,  rather  on 
account  of  its  superior  richness  in  colouring 
matter  than  from  any  other  cause.  Two 
varieties  are  found  in  commerce,  the  Round 
Turmeric  and  Long  Turmeric.  Tm-meric 
possesses  an  acrid  volatUe  oil  and  a  colouring 
matter.    It  is  used  on  account  of  the  latter 
principle  as  a  dye.    The  volatile  oil  gives  it 
aromatic  quahties,  which  render  it  useful  in 
languid  habits,  where  digestion  is  difficult  and 
the  circulation  slow.  It  is  of  some  importance 
as  a  dye;  but  it  is  as  a  condiment,  both  in 
the  East  and  in  this  country,  that  it  merits 
notice,  as  it  is  an  ingredient  in  all  curry 
powders  and  curry  pastes. 

TURNING  is  the  process  of  giving  a  cu:- 
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cular  fonn  to  wood  and  other  materkls,  by 
means  of  a  lathe  and  cutting  tools,  as  in  wood 
and  metal  turning  j  or  by  tlie  thrower's  wheel 
(which  is  also  a  species  of  lathe)  and  shaping 
instruments,  as  in  thb  manufacture  of  earthen- 
ware. The  lathe  may  be  described  as  a 
machine  for  moving  the  material  to  be  wi-ought 
in  such  a  manner  that,  being  fixed  opposite 
to  the  tool,  any  point  in  the  circumference 
will  act  upon  the  whole  circle  in  precisely  the 
same  way 

Of  all  the  publications  which  have  appeared 
relating  to  the  mechanical  arts,  there  are  few 
that  we  can  rank  with  the  late  Mr.  Holtzapfel's 
work  on  turning  ;  for  elaborate  details, 
profuse  illustrations,  and  instructive  collateral 
information,  it  may  almost  be  said  to  fexhaust 
the  subject  to  which  it  relates. 

TUENTABLE.  The  turntables,  or  circular 
iron  plates  seen  at  most  of  the  principal 
railway  stations,  are  platfotms  on  which  a 
locomotive  or  carriage  can  be  placed  in  order 
to  be  turned  round  in  direction  ;  the  platform 
rotates  on  a  central  axis,  and  the  road  accom- 
panies it.  Where  only  a  locomotive  or  an 
ordinaiy  railway  carriage  are  placed  on  tlie 
turntable,  the  latter  need  not  be  of  great 
diameter  ;  but  in  the  instances  where  both  a 
locomotive  and  its  tender,  or  such  long 
carriages  as  are  now  used  on  the  North  Kent 
and  the  North  "Woolwich  Kailways,  are  to  be 
reversed,  the  tm-ntable  must  he  of  very  large 
diameter.  A  description  has  been  lately  given 
at  a  meeting  of  the  Institution  of  Civil  Engi- 
neers, of  a  timatable  42  feet  in  diameter,  used 
on  the  Bristol  and  Exeter  Kailway.  This 
tm-ntable  worked  on  a  ball-pivot,  and  consisted 
of  two  central  cast  iron  arms,  or  brackets, 
which  carried  at  their  extremities  hollow 
■wrought  iron  transverse  girders  for  supporting 
the  longitudinal  timber  beams,  forming  a 
framing  on  which  were  placed  the  rails— the 
outer  ends  being  supported  by  other  girders 
attached  to  the  ti-aversing  wheels,  which 
were  3  feet  in  diameter.  It  afforded  a  perfect 
and  equal  bearing  throughout  its  entire  length, 
not  being  depressed  more  than  half  an  inch 
when  the  leading  wheels  of  the  eugme  struck 
the  table !  and  an  engine  and  tender,  together 
weighmg  forty  tons,  were  turned  by  the  driver 
and  stoker  in  three  minutes.  Tables  on  this 
principle  have  been  erected  both  at  Bristol 
and  Exeter,  and  the  cost,  with  the  foundation, 
has  been  about  400/.  each. 

TUKPENTINE.  The  common  turpentine 
of  commerce  is  imported  from  America  in 
barrels  and  casks.  It  is  a  stiff,  adhesive, 
honey-like  paste,  midway  between  the  solid 
and  the  liquid  state.  It  consists  of  two  very 
different  component  parts  :  a  clear  U-anspai-ent 


Uquid,  which  constitutes  oil  or  essence  of 
turpentine;  and  a  yellowish  of  bro'miish  solid 
which  forms  Common  resin.  The  separation 
of  these  two  substances  is  effected  at  the 
turpentine  works,  6f  which  there  are  several 
in  this  coimtry.  The  thick  turpetitine  is  put 
into  a  still  and  exposed  to  heat ;  ifr  first  melts 
iritb  a  liquid,  and  then  the  essential  or  oily 
portion  rises  in  Vapbuf,  leaving  the  resinous 
portion  still  liquid.  The  vapour  leaves  the 
still,  arid  passes  tlirough  a  refrigerator  Or 
cooling  vessel,  whereby  it  is  brought  to  a 
liquid  form.  IVhefl  the  residue  is  removed 
from  the  still,  it  forhis  Uach  resin  or  yellow 
resin,  accordirig  to  the  kind  of  turpentine 
which  had  been  employed. 

The  turpetititie  imported  lii  the  last  tltfee 
years  amounted  to  the  following  quantities:— 

1848  401,787  cwts. 

184[)  412,042  „ 

1850  434,621  „ 

TUEQUOISlJ.  This  beautiful  mlheM 
occurs  iri  m&SseS;  it  ba^  k  greenish  blue 
colour,  arid  is  usually  opaque.  It  is  found  in 
alluvial  clay,  near  ISIishapoor  in  Persia.  It 
consists  chiefly  of  phosphate  of  alunlina. 

TUKRET  or  toweret  is  used  as  the  dimiriii- 
tive  of  toiver,  and  denotes  that  what  is  so 
described  is  small  in  comparison  with  the 
main  structure,  of  which  it  forms  a  part. 
Turrets  are  frequently  attached  to  one  or 
more  of  the  angles  of  a  tower,  and  contain  a 
winding  stair  leading  to  the  roof  of  the  tower. 
Sometimes  they  are  fbtmed  on  the  Upper  part 
only  of  a  building. 

TUSCANY.  About  One-sixth  part  of  this 
Italian  State  is  planted  with  vines  and  oHve- 
trees;  another  sixth  is  cultivated  as  arable 
land ;  nearly  two-sixths  ai'e  either  forests  or 
plantations  of  chestnUt-trees,  which  afford 
food  to  the  population  of  the  mountains ; 
and  nearly  as  much  again  is  pasture  land. 
The  most  common  way  of  letting  land  is  on 
the  'metayer'  system,  by  which  the  farmer 
finds  half  the  seed  and  implements,  arid 
gives  the  owner  half  the  produce  in  kind; 
the  landlord  stocks  the  farm,  and  a  valuation 
is  given  to  the  farmer,  who  is  to  make  all  good 
on  leaving. 

Tuscany,  besides  the  usUal  agi-icultm-al 
crops,  produces  yrine,  oil,  and  siUr.  The  other 
ai'Licles  of  native  produce  exported  are — fruit 
of  various  sorts,  lamb  and  kid  skins,  potash, 
timber,  cork,  juniper  -  berries,  mai'ble  and 
alabaster,  ii-on  from  Elba,  boras,  sulpbur, 
alum,  and  anchovies,  which  are  fished  oQ"  the 
coast.  Neai-ly  the  wliole  trade  of  Tuscany 
with  other  countries  is  calried  on  through 
the  port  of  Leghorn.  The  mineral  products 
are— ii-on,  from  the  island  of  Elba,  the  ore  of 
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which  is  smelted  and  cast  on  the  mainland, 
at  Ceoina,  Vnlpiona,  and  Follonlca;  copper, 
lead,  mai-ble,  aulphm-,  rock-salt,  alabaster, 
and  aliim.    Sea-salt  is  made  chiefly  in  Elba. 

The  manufactures  of  Tuscany  consist  of 
woollen,  hempen,  and  Utien  cloths  s  woollen 
caps  for  the  Levant;  silli  stuffs,  paper,  glass, 
leather,  wax ;  coral,  which  is  gathered  on  the 
coast  of  Barbary  and  worked  at  Leghorn; 
iron-ware,  alabaster  vases,  and  other  orna- 
ments, wrought  atVolteiTa;  china  and  delft 
ware.  The  straw-plat  manufaoture  has  de- 
clined greatly  of  late  years.  » 

The  exports  of  British  produce  and  manu- 
factures to  Tuscany  in  1849,  amounted  in 
value  to  777,273i. 

TUTENAG,  is  an  alloy  used  in  China  m 
the  manufacture  of  the  Gong.  It  is  white, 
resembling  silver  in  appearance,  and  is  very 
sonorous  when  struck.  It  consists  of  copper 
40,  zinc  25,  nickel  32,  iron  3.  It  is  suscepti- 
ble of  a  fine  pohsh,  and  does  not  readily 
tarnish.  At  common  temperatures,  and  even 
at  a  red,heat,  it  is  malleable,  but  when  heated 
to  whiteness  it  is  rendered  brittle.  The  com  - 
position is  nearly  the  same  as  that  of  German 
Silver. 

TYPE-FOUNDING.  In  the  article  Pexnt- 
ING  a  general  view  is  given  of  the  various 
steps  in  the  invention  of  typography,  or  the 
art  of  printing  from  moveable  types,  and  a 
brief  notice  of  the  individuals  whose  ingenuity 
contributed,  more  or  less,  to  the  perfection  of 
the  process  of  type-founding.  Most  of  the 
early  printers,  in  England  as  well  as  on  the 
Continent,  were  accustomed  to  cut  and  cast 
theu-  own  types.  It  has  since  become  a 
separate  business 

The  first  and  most  important  operation  of 
a  type-foundry  is  the  formation  of  the  punches, 
which  are  well-tempered  pieces  of  steel,  each 
of  which  bears  on  its  surface  a  single  letter, 
formed  with  the  greatest  possible  accuracy  by 
filing,  cutting,  and  punching  the  hollows  with 
smaller  punches.  The  face  of  the  punch 
exactly  resembles  that  of  the  finished  type, 
the  letter  being  reversed,  and  in  high  relief. 
The  punch-cutter  has  to  exercise  great  care 
and  judgment  for  making  the  letter  of  pre- 
cisely the  right  size,  form,  and  thickness,  so 
that  it  may  range  well  mth.  other  letters  of  the 
same  FowU,  or  set.  When  the  punch  is  com- 
pleted and  hardened,  it  is  struck  into  a  piece 
of  copper,  which,  when  it  has  received  the 
impression  from  the  end  of  the  punch,  is 
called  a  Matrix,  and  forms  a  mould  for  the 
face  of  the  type. 

The  Mould  for  casting  the  type  consists  of 
two  halves,  each  of  which  is  made  of  steel, 
and  attached,  for  convenience  of  holding,  to  a 


piece  of  wood.  The  two  halves  of  tha  mould 
ai-e  so  formed  that  they  may  be  instantane- 
ously fitted  together,  leaving  a  square  funnel- 
shaped  openmg  at  the  top,  by  wliich  the  type- 
metal  is  pom-ed  into  the  mould  to  form  the 
body  of  the  type,  with  the  matrix  at  the 
bottom  to  form  the  letter  or  face.  The  two 
halves  of  the  mould  are  capable  of  adjust- 
ment to  the  varying  widths  of  the  letters. 
The  type-metal  is  usually  melted  in  a  smaU 
cast-iron  pot,  set  in  brickwork  with  an  en- 
closed fire  under  it,  and  is  poured  into  the 
mould  by  a  very  small  ladle.  Th6  caster 
then  jerks  the  mould  quickly  upwards  by  a 
peculiar  motion  of  his  arm,  aUd  thereby 
expels  the  ak,  and  forces  the  fliiid  metal  to 
enter  the  cavities  of  the  matrix.  Some  foun- 
ders tise  a  small  force-pump  to  aid  this 
operation.  When  the  metal  is  set,  the  caster 
removes  the  pressure  of  a  long  curved  spring 
Which  is  attached  to  the  bottom  df  the  mould, 
and  thereby  separates  the  matrix  from  the 
face  of  the  type.  The  mould  is  then  opened, 
and  the  tj'pe  is  removed  hy  the  application 
of  a  hook  attached  to  the  upper  part  of  the 
mould. 

When  the  types  leave  the  caster,  each  of 
them  has  a  small  block  of  metal  attached  to 
the  shank,'  or  body  of  the  type,  being  that 
which  filled  the  throat  or  funnel  of  the 
mould.    These  are  removed  by  a  hoy.  The 
next  operation  is  that  of  rubbing  the  flat 
sides  of  the  types  upon  a  piece  of  gritstone. 
The  types  are  then  set  up  by  boys  in  long 
rows  or  lines,  and  these  are  firmly  secured 
in  long  frames,  which  hold  them  together 
wliile  the  dresser  scrapes  or  polishes  the  flat 
surface  which  form  the  top  and  bottom  of  the 
body,  and  cuts  a  groove  or  channel  along 
their  lower  ends  by  means  of  a  small  iron 
plane.    While  they  are  in  the  frame  the  types 
are  also  bearded,  an  operation  which  consists 
hi  planing  away  to  a  bevel  the  upper  angle  of  • 
the  body  at  the  feet  of  the  letters^  After 
dressing,  the  types  are  tied  up  in  such  lines 
as  may  be  convenient,  and  the  proportionate^ 
numbers  of  every  type  of  which  a  fouht  con- 
sists are  selected.    All  the  types  belonging  to 
one  fount  are  distinguished  by  one  or  more 
grooves  or  nicks  across  tlie  lower  edge  or 
bottom  face  bf  the  body)  by  which  simple 
contrivance  the  compositor  is  enabled  to  pick 
up  the  types  and  place  them  all  upright 
without  looking  at  the  letter.    These  nicks 
are  formed  by  the  insertion  of  one  or  more 
wires  in  the  mould.    Eour  casters  and  two 
boys  can  cast,  break,  and  rub  2,000  types  in 
an  hour. 

The   composition  of  type-metal  greatly 
varies ;  the  chief  component  however  is  lead, 
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alloyed  by  one  or  more  of  the  following  metals 
— iron,  antimony,  copper,  brass,  tin,  and  bis- 
muth. 

As  the  several  letters  of  the  alphabet  are, 
in  common  printing,  required  in  very  different 
proportions,  the  number  cast  of  each  letter  in 
a  fount  needs  to  be  carefully  regulated.  The 
propoiiions  vary  in  different  languages,  and 
in  different  kinds  of  work ;  but  for  ordmary 
English  book-work  they  are  about  as  follows : — 


a 

8,500 

n 

8,000 

ff 

400 

b 

1,000 

0 

8,000 

fi 

500 

0 

3,000 

P 

1,700 

fl 

200 

d 

4,400 

q 

500 

ffi 

150 

e 

12,000 

r 

6,200 

ffl 

100 

f 

2,500 

s 

8,000 

88 

100 

g 

1,700 

t 

9,000 

ce 

60 

h 

6,400 

u 

3,400 

J 

4,500 

i 

8,000 

V 

1,200 

800 

3 

400 

w 

2,000 

600 

k 

800 

X 

400 

2,000 

1 

4,000 

y 

2,000 

700 

m 

3,000 

z 

200 

The  names  of  the  various  founts,  beginning 
with  the  smallest  and  ending  with  one  of  the 
largest  used  m  ordinaiy  book -printing,  are— 
Diamond,  Pearl,  Buby,  Nonpareil,  Minion, 
Brevier,  Bourgeois,  Long  Primer,  Small  Pica, 
Pica,  English,  Great  Primer.  Larger  founts 
than  any  of  these  are  occasionally  used. 

At  the  Great  Exhibition,  Messrs.  Miller 
and  Richards  have  displayed  type  still  smaller 
than  Diamond,  and  said  by  them  to  be  the 
smallest  ever  made  in  this  country.  The 
name  of  Bnlliant  is  given  to  it.  Gray's  Elegy 
(32  verses),  printed  in  this  type,  occupies  a 
space  rather  less  than  4  inches  by  3. 

The  following  details  have  recently  been 
given  concerning  the  types  for  printing  the 
Great  Exhibition  Catalogues :— "The  first  step 
towards  the  accomplishment  of  this  vast  un- 
dertaking was  the  creation  of  the  type  neces- 
sary to  print  four  editions— and  Messrs.  Clowes 
and  Son,  being  type-founders  as  weU  as 
printers,  came  to  the  resolution  of  having  the 
whole  of  the  type  cast  speciaUy  for  the  pur- 
pose. Their  first  effort  was  dii-ected  to  pro- 
duce the  type  for  the  small  English,  French, 
and  German  catalogues;  the  quantity  cast  for 
the  purpose  was  16,000  lbs.  For  the  lai-ge 
and  iUustrated  edition  they  have,  in  addition 


to  their  own  foundries,  employed  those  of 
Messrs.  Figgins,  Messrs.  Bezley  and  Co.,  and 
Mr.  Caslon,  of  London,  and  Messrs.  Miller 
and  Richards,  of  Edinburgh.  The  joint  ex- 
ertions of  these  firms  have  added  25,000  lbs. 
more  to  the  general  stock  set  apart  for  this 
vast  imdertaking ;  making  a  total  of  41,000 
lbs.  The  casting  of  this  large  quantity  of 
type  gave  employment  to  250  persons  for  ten 
weeks.  The  number  of  separate  pieces  in  20 
tons  of  type  amounts  to  upwards  of  26  millions, 
and  each  type  or  piece  of  metal  passes  through 
the  hands  of  five  persons  in  the  process  of 
manufacture." 

TYROL.  In  this  very  interesting  country 
the  most  fertile  lands  are  in  the  valleys  of 
the  Lnn  and  of  the  Adige.  Wheat,  rye,  barley, 
and  oats  are  cultivated ;  in  some  parts  buck- 
wheat is  grown ;  and  millet  is  also  grown,  but 
not  extensively.  Indian  com  is  the  principal 
object  of  agriculture  in  the  southern  valleys, 
and  potatoes  are  nearly  as  much  cultivated  as 
in  the  northern.  Hops  grow  wild,  and  tobacco 
is  cultivated  to  some  extent  in  the  southern 
valleys.  Flax  and  hemp  are  groAvn.  Fruit- 
trees  abound  in  the  southern  valleys,  and 
lai-ge  quantities  of  fruit  are  exported  to  Ba- 
varia. Near  Trent  are  plantations  of  fig-trees, 
and  at  Roveredo  chestnuts  are  very  common. 
In  these  parts  are  also  plantations  of  ohve- 
trees  and  mulbeiry  -  trees.  A  considerable 
quantity  of  sUk  is  annually  collected.  On 
the  banks  of  the  Lago  di  Guarda  are  planta- 
tions of  oranges.  Wine  is  made  in  large 
quantities,  and  some  sorts  ai-e  very  good,  but 
they  do  not  keep.  Gold,  silver,  and  copper 
are  found;  lead,  iron,  calamine,  and  coal 
mines  are  worked.  There  are  productive 
mines  of  rock-salt  near  Hall,  below  Inns- 
bruck. In  the  southern  districts  there  is  a 
valuable  kind  of  white  marble  which  is  much 
worked. 

Though  the  inhabitants  are  extremely  in- 
dustrious, Tyrol  is  not  a  manufacturing 
country.  The  women  spin  flax,  weave  hnen, 
knit  caps  and  stockings,  make  baskets  and 
straw  hats;  the  only  manufactures  of  any 
importance  are  carried  on  in  the  chief  towns. 
The  transit  trade  of  Tyrol  is  considerable, 
and  much  facilitated  by  the  admurable  roads. 
Many  of  the  inhabitants  annually  migrate  as 
pedlars  or  hawkers. 
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ULMIC  ACID,  or  ULMINE.  Some  trees, 
and  more  especially  the  elm,  when  it  is  old, 
secrete  a  liquid  which  di-ies  as  it  exudes  ;  the 
residue  consists  principally  of  mucilaginous 
matteK,  with  some  cai-bonate  or  acetate  of 
potash,  and  eventually  the  mucilaginous  matter 
undergoes  a  change,  and,  combining  with  the 
potash,  forms  a  substance  which  was  first 
examined  by  Vauquelin  and  Klaproth,  and 
Dr.  Thomson  gave  it  the  name  of  Ulmin.  It 
is  of  a  deep  brown  colour,  very  brittle,  and 
brealcs  in  angular  fragments,  and  is  almost 
insoluble  in  water.  It  may  be  procm-ed  from 
soils,  rotten  leaves,  bog-eai-th,  wood-soot,  or 
txu-f.  It  is  an  important  element  in  manures 
and  soils ;  and  what  is  called  moss-ivater  owes 
its  pecuUar  properties  to  its  presence.  It  is 
a  powerful  maiwe,  especially  when  combined 
with  lime  or  ■with  ammonia. 

ULTRAMARINE,  is  a  well-known  bkie 
pigment  of  extraordinary  beauty  and  great 
pei-manence. 

Ultramarine  was  originally  prepared  from 
the  lajns  lazuli  or  lazulite.  This  mineral 
presents  itself  in  small  masses  of  granular 
sti-ucture,  in  a  rock  of  heterogeneous  struc- 
ture ;  this  rock,  which  in  commerce  is 
called  lapis,  sells  for  a  higher  or  lower  price 
for  pigments  according  to  the  proportion  of 
lazulite  which  it  is  found  to  contain.  The 
most  perfect  specimens  of  lazuhte  ai-e  used 
as  gems  ;  while  the  less  perfect  ai-e  used  in 
the  preparation  of  ultramarine.  The  lazulite 
is  made  red  hot,  quenched,  pounded  to  powder, 
washed,  dried,  made  into  a  paste  with  pure 
linseed  oil  and  certain  resinous  substances, 
kneaded,  diffused  in  hot  water,  and  allowed 
to  settle  until  the  ultramarine  (leaving  all 
the  other  ingredients)  falls  to  the  bottom.  The 
whole  of  these  processes  require  great  care. 

This  colour  is  now  prepared  at  a  very 
moderate  price,  and  equal  in  beauty  to  that 
obtained  from  the  lazulite.  M.  Gmelin  of 
Tiibingen  considers  that  sulpluu-et  of  sodium 
is  the  colouring  principle  both  of  the  natural 
mineral  and  the  artificial  products.  The  arti- 
ficial ultramarine  is  stated  to  be  prepared  by 
adding  freshly-precipitated  silica  and  alumina, 
mixed  with  sulphur,  to  a  solution  of  caustic 
soda,  and  the  mixture  is  to  be  evaporated  to 
dryness:  the  residue  is  put  into  a  covered 
cracible  and  exposed  to  a  white  heat,  by 
which,  when  the  air  has  partial  access  to  it,  a 
dark  pure  bluo  mass  is  obtained.   The  pro- 

VOI..  I. 


duct  is  then  reduced  to  impalpable  powder. 
The  proportions  of  materials  to  be  used  are, 
about  36  silica,  3d  alumina,  2-i  soda,  and 
3  sulphur. 

UMBER,  is  an'  ore  of  iron  and  manganese, 
employed  as  a  brown  pigment.  The  stnicture 
is  earthy,  and  the  colour  varied  from  red  to 
brown.  It  occurs  in  beds  with  brown  jasper 
in  the  Isle  of  Cyprus. 

UNGUENTS.  [OiNTJiEKTS.] 

UNITED  STATES.  The  foUomng  de- 
tails will  illustrate  a  few  among  the  many 
aspects  under  which  the  produce,  industiy, 
and  commerce  of  the  United  States  of  America 
present  themselves  to  our  notice. 

In  the  year  ending  June  1850,  the  United 
States  imported  247,951  tons  of  bar  iron,  14,700 
tons  of  hammered  iron,  10,104  tons  of  scrap 
iron,  and  74,874  tons  of  pig  u'on.  New  York 
exported  4,844,574  dollars'  worth  of  produce 
and  commodities  in  that  j'ear,  more  than  two- 
fifths  of  which  went  to  Liverpool  alone. 
The  cotton  exported  in  the  same  year  was 
635,381,604  lbs.,  being  far  below  the  average 
of  recent  years. 

The  exports  from  the  United  States  in  the 
year  ending  June  1849  amounted  in  value  to 
145,755,820  dollars  of  which  two  thirds  were 
in  United  States'  vessels.  The  imports  (pa}'- 
ing  duty)  in  the  same  period  were  147,857,439 
dollars ;  of  which  five-sixths  were  in  United 
States'  vessels.  The  domestic  exports  were 
thus  made  up : — 

Dollar 

Produce  of  Fisheries  (fish,  fish- 
oil,  spermaceti,  whalebone, 
&c  

Produce  of  Forests  (timber, 
bark,  dyes,  potash,  turpen- 
tine, tar,  &c.)       .     ■  . 

Produce  of  Agricultm-e  (cattle, 
meat,  butter,  cheese,  corn,  1  111,059,378 
cotton,  &c.)  .       .       .  j 

Manufactiu-es  and  Miscellaneous,  13,141,929 


2,547,654 


5,917,994 


132,666,955 

The  remainder  of  the  expoi-ts(about  13,000,000 
dollars)  were  re-exported  foreign  commodities. 

More  than  half  of  the  entire  exports  of  do- 
mestic produce  were  sent  to  Great  Britain. 

In  the  next  following  year,  that  is,  the  yeai- 
ending  June  1850,  the  exports  of  domestic 
produce  fnom  the  United  States  wasl30,946,912 
dollars,  of  which  Great  Britain  and  its  depen- 
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dencies  took  the  enormous A'alue  of  81,687,051 
dollars;  considerably  more  than  half  of  which 
was  comprised  in  the  single  article  of  cotton. 

The  following  table  shows  the  progress  of 
the  population  and  wealth  of  New  York: — 

Value  of  Real  and 
Year.         Population.        Personal  Estate, 

1800            60,489    24,486,370  dollars. 

1810  ....    93,373  ....  69,530,753  „ 

1820  ....  123,706  ....  69,530,573  „ 

1825  ....  166,086  ....  101,160,046  „ 

1830  ....  202,589  ....  125,283,518  „ 

1835  ....  270,089  ....  218,723,703  „ 

1840  ....  312,852  ....  252,843,103  „ 

1845  ....  371,223    239,938,317  „ 

1850  ....  517,849  ....  256,217,093  „ 

To  show  how  the  various  states  of  the  Ame- 
rican Union  stand  related  in  respect  to  ship- 
building, we  give  the  numbers  for  the  year 
ending  June  1850  : — 


States. 


Maine  , 

New  Hampshire . . , 

Vermont  

Massachusetts  .... 
Pbhode  Island ...... 

Connecticut  

New  York  

New  Jersey  

Pennsylvania  

Delaware  

Mai7lahd  

District  of  Columbia 

"Vhginia  

N.  Cai'olina  

Georgia  

Florida  

Alabama  

Loitisiana  

Kentucky   

Missouii  

Illinois  

Ohio  

Michigan  

Texas  

Oregon   


1 

2 
1 
1 

32 
3 
31 


Total   159  1,350 


34 


16 


■a 

d 


O 


320 
10 
1 

121 
14 
43 
224 
57 
185 
16 
150 
8 
34 
.33 
5 
2 
3 
24 
34 
5 
13 
31 
14 
1 
2 
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rican  and  9816  foreign.  The  tonnage  of  these 
vessels  was  4,301,002  tons.  The  total  of  the 
crews  entered  as  belonging  to  those  vessels 
was  195,871.  Erom  New  York  alone  the 
number  of  ships  cleared  was  no  less  than 
2818,  of  1,106,070  tons.  In  the  first  nine 
months  of  1850,  there  were  19  steam  ships 
and  18  saihng  vessels  launched  at  New  York; 
and  at  the  end  of  that  period  there  were  19 
other  steamers  and  12  other  sailing  vessels 
building.  The  numbers  of  passengers  which 
have  arrived  at  New  York  during  the  last  ten 
years  ai'e  as  foUow  : — 

Year.  Passengers.  Vessels. 

1841    57,337  2,118 

1842    74,949  1,960 

1843    46,302  1,832 

1844    01,002  2,208 

1845    82,960  2,044 

1840    115,230  2,289 

1847    166,110  3,147 

1848    19]  ,909  3,060 

1840    221,799  3,237 

1850    126.287  3,489 


94,211  73 
0,914  32 
77  41 
35,830  14 
3,537  15 
4,819  79 
53,342  73 
6,201  68 
21,409  93 
1,813  82 
15,904  80 
288  17 
3,534  04 
2,691  55 
683  82 
79  75 
118  66 
1,582  38 
6,460  69 
1,353  82 
1,091  21 
^214  02 
",061  63 
105  54 
122  42 


270,117  80 


25,384 


In  the  year  ending  June  1850,  the  merchant 
ships  which  left  ports  of  tlio  United  States 
amounted  to  18,195,  of  which  8379  were  Ame- 


1,143,885 

In  June  1850  the  length  of  the  inland  mail 
routes  xa  the  United  States  fnot  includmg 
Oregon  and  California)  was  178,672  miles; 
and  the  annual  transport  on  those  roads 
amounted  to  46,541,423  miles.  The  number 
of  post  ofaces  in  the  United  States  m  that 
month  was  18,417. 

On  January  1,  1851,  the  lengOi  of  Eailways 
in  the  United  States  amounted  to  nearly  9000 
miles,  and  the  cost  to  upwai-ds  of  60,000,000/. 
sterhug.  Tbey  were  distributed  among  the 
states  in  the  following  ratios : — 


Miles. 

New  York....  1402 
NewHampshire,  452 
Ehode  Island.  50 

Mauie   220 

Vermont   348 

Massachusetts  1056 
Connecticut..  513 
New  Jersey  . .  259 
Pennsylvania .  017 

Delaware   17 

Mai-yland....  322 

Vu'ginia   384 

NorthCai-ohna,  249 
SouthCai-oUna,  271 

Georgia   ''16 

Alabama   H^i 

Florida  

Mississippi  . .  90 
Louisiana. ...  ^9 
Tennessee ...  33 


Cost. 

56,202,000  dollai-s. 

15,040,080  ,, 

2,014,484  „ 

5,765,518  „ 

10,038,897  „ 

48,235,997  ,, 

15,245,508  ,, 

8,225,000  „ 

35,008,033  :, 

600,000  :, 
13,044,172 
7,378,349 

4,000,000  „ 

6,243,078  „ 

11,572.280  ,, 
950,000 

280,000  „ 
795,000 

603,000  ;, 

GOO.OOO  „ 
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Miles. 

Kentucky. . . 

77  . . 

1,480,000  ttoilars 

,    319  .. 

4,000,000  „ 

,    450  .. 

7,268,793  „ 

117  .. 

2,100,000  „ 

Michigan  . . . 

.    352  .. 

7,704,033  „ 

Wisconsin .  . 

.  20 

400,000  „ 

UBA'NIUM,  is  the  name  given  to  a  metal 
discovered  by  Klaproth,  in  1789,  who  iiamed 
it  after  the  planet  Uranus,  the  discovery  of 
which  had  previously  occurred  in  the  same 
year.  The  mineral  from  which  it  was  first 
obtained  is  called  Pechhlende,  or  Pitchblende. 
It  is  a  white  lustrous  metal.  At  a  moderate 
degree  of  heat,  in  contact  with  the  air,  it  burns 
with  a  white  and  shining  light.  The  com- 
bustion occurs  at  so  low  a  temperature,  that 
it  may  take  place  on  paper  without  causing  it 
to  hwm.  If  small  pai-ticles  be  shaken  from 
the  filter  on  which  the  metal  in  powder  has 
been  collected,  j)ortions  so  minute  as  to  be 
scarcely  visible  bum  with  brilliant  sparks  on 
coming  near  the  flame  of  a  candle.  When 
heated  in  a  capsule,  m-anium  bm-ns  brilliantly 
and  is  converted  into  a  deep  green-coloured 
oxide,  the  bulk  of  which  is  considerably  greater 
than  that  of  the  metal  employed.  It  does  not 
appear  to  suffer  any  alteration  by  exposure  to 
the  air,  nor  does  it  decompose  water  at  com- 
mon temperatures. 

The  minerals  which  contain  m-anium,  and 
from  many  of  which  it  may  be  obtained,  are 
numerous.  They  comprise  Ptte/i6ie)irfe(oxide)j 
Uranite  (calcareo-phosphate).  Chalcolite  (eu- 
preo-phosphate),  Uran  Bloom  (carbonate), 
Johannite  (sulphate).  The  various  compounds 
of  the  metal  with  other  substances  are  of  but 
limited  use  in.  the  arts ;  the  j'rotoxide,  how- 
ever, is  employed  in  colouring  glass,  to  which 
it  imparts  a  fi^ne  lemon  yellow. 

UEUGUAY,  or  Banda  Oriental,  an  inde- 
pendent Republic  in  South  America,  is  of  mo- 


derate natural  richness.  A  valuable  copper 
mine  is  worked  near  San  Carlos.  The  valleys 
on  the  west  and  south  are  well  adapted  to  a 
great  diversity  of  production.  Wlieat,  rye, 
barley,  Indian  corn,  rice,  peas,  beans,  water- 
melons, and  other  kinds  of  melons,  with 
onions,  are  cultivated ;  also  some  cotton,  man- 
dioca,  and  the  sugar-cane.  Hemp  and  diffe- 
rent qualities  of  flax  grow  in  great  abundance 
Timber  is  by  no  means  abundant.  More  than 
fom-fifths  of  the  country  being  only  fit  for 
pasture,  cattle  of  course  constitute  the  chief 
wealth.  Some  cattle  are  consumed  in  the 
country,  and  others  sent  to  the  slaughter- 
houses of  Monte  Video,  whence  hides  are  ex- 
ported in  large  numbers.  By  far  the  greatest 
proportion  of  the  flesh  is  converted  into  jerked 
beef,  which  is  salted  without  the  bones,  dried 
in  the  sun,  and  exported  to  different  parts  of 
America,  especially  Brazil.  Every  great  pro 
prietor  breeds  also  a  certain  number  of  horses 
and  mules,  and  some  of  them  a  great  number 
of  sheep,  which  have  a  fine  wool. 

UTRECHT,  one  of  the  Dutch  provinces, 
is  a  productive  and  busy  district.  The  natm-al 
productions  are— the  common  domestic  ani^ 
mals,  poultry,  fish,  bees,  wheat,  tobacco,  buck- 
wheat, pulse,  garden-fruit,  culinary  vegetables, 
flax,  and  hemp.  The  manufactures  are  chiefly 
in  the  towns,  and  consist  of  woollen,  cotton, 
silken,  and  Unen  fabrics :  there  are  also  brew- 
eries and  distilleries.  The  exports  are — corn, 
cattle,  Bwinej  butter,  cheese,  some  manufac- 
tured goods,  bricks,  and  tUes.  The  roads  in 
this  province,  which  are  remarkably  smooth, 
are  paved  with  clinker  bricks.  All  the  heavy 
trafiie  is  carried  on  by  the  canals  or  railroads 
to  Amsterdam  and  Amhem.  Another  line  of 
railway  now  unites  the  town  of  Utrecht  to 
Rotterdam.  In  Utrecht,  the  capital  of  the 
province,  the  inhabitants  manufacture  wooUen 
cloths,  silk,  lace,  and  needles ;  they  have  also 
sugar-  refineries  and  bleaching  grounds. 
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VACUUM,  or  VOID.  In  scientific  enqui- 
ries the  name  vaciiim  is  given  to  space  wholly- 
free  of  matter,  or  perfectly  empty.  In  the 
common  phrase,  space  is  called  empty  when, 
so  far  as  air  can  fill  space,  it  is  full  of  air ;  and 
even  in  a  more  scientific  form  of  speech,  there 
is  said  to  he  a  vacuum  when  there  is  only  such 
an  approach  to  a  vacuum  as  the  operations  of 
philosophy  can  procure.  Thus  in  the  vacuum 
of  the  air-pump,  however  long  the  attempt  at 
exhaustion  may  be  continued,  there  is  always 
air  left,  though  in  a  highly  attenuated  state ; 
and  even  in  the  mercurial  vacuum,  or  in  the 
space  which  is  left  over  the  mercury  of  the 
barometer,  there  is  not  unfrequently  a  slight 
portion  of  air,  and  always  an  atmosphere  of 
the  vapour  of  mercury.  Physically  speaking, 
it  is  perhaps  impossible  to  procure  a  vacuum: 
it  is  most  likely  that,  even  if  a  real  vacuum 
could  be  procured  for  an  instant,  air  or  other 
vapour  would  at  once  begin  to  be  disseminated 
from  the  sides  of  the  vessel  in  which  the  va- 
cuum was  made,  and  that  the  vacuum  would 
thus  instantly  cease  to  exist. 

In  steam  machinery,  the  whole  efficacy  of 
the  apparatus  is  dependent  on  the  recurrence, 
at  regular  intervals,  of  a  vacuum,  or  an  ap- 
proximation towards  a  vacuum,  in  certam 
cylinders  into  which  steam  passes.  [Am- 
Potip;  Hydeaot-ics  ;  Steam  Engine.] 

VALENCIA.  A  large  proportion  of  this 
beautiful  Spanish  province  is  among  the  most 
fertile  and  best  cultivated  districts  in  Europe. 
The  plain  or  vega  of  Valencia  is  about  30 
miles  long  and  20  wide ;  the  whole  of  this 
district  is  planted  with  olive,  mulbeiTy,  ilex, 
algaroba,  orange,  and  palm-trees,  and  has 
the  appearance  of  an  immense  garden.  Such 
is  the  fertility  of  the  soil  that  two  and  three 
crops  in  the  year  are  generally  obtained.  The 
rice  crops  are  the  most  valuable,  and  are 
chiefly  produced  in  the  tract  which  is  irngated 
by  the  Albufera,  a  lai'ge  lake  in  the  neighboui-- 
hood  of  Valencia.  The  other  chief  product  is 
the  white  mulberry,  for  the  feeding  of  silk- 
woi-ms:  the  produce  of  silk  from  the  vega  of 
Valencia  amounts  to  above  one  million  of 
pounds  yearly,  a  great  part  of  which  is  ex- 
ported in  its  raw  state  to  France.  The  export 
of  fruit  from  Valencia  is  also  considerable ;  of 
raisins,  the  quanUty  exported  has  in  some 


years  been  close  upon  150,000  cwts.  to  Eng- 
land alone.  The  exports  of  barilla,  almonds, 
figs,  oil,  saffron,  wool,  brandy,  and  wine,  from 
different  ports  of  Valencia  is  also  very  great, 
particularly  the  wine  called  Beni  Carlo,  which 
comes  from  a  town  of  that  name. 

Mercury,  copper,  sulphur,  arsenic,  gold, 
silver,  lead,  iron,  coal,  and  antimony,  are 
among  the  mineral  products.  Woollen,  linen, 
and  silken  goods  are  made  in  several  towns 
of  the  province,  but  chiefly  for  home  consump- 
tion. Cordage  made  from  the  fibre  of  the 
esparto,  mats,  tiles,  soap,  glass,  paper,  pottery, 
and  earthenware,  are  exported  to  all  parts  oi 
Spain.    Salt  is  largely  exported  to  Sweden. 

In  the  city  of  Valencia,  the  imports  ai-e  cod- 
fish, bricks,  iron,  coals,  tobacco,  colonial  pro- 
duce, hides,  manufactured  goods,  linen,  hai-d- 
ware,  trinkets,  Norway  deals,  and  Dutch 
cheese.  The  exports  are  composed  of  bai-iUa, 
wine,  raisins,  almonds,  lead,  brandy,  oranges, 
raw  silk,  saffron,  oil,  wool,  bass  mats  and 
ropes,  salt,  hquorice,  and  aniseed.  The  inha- 
bitants are  chiefly  devoted  to  agriculture,  al- 
though many  branches  of  trade  flemish  in 
the  city.  Velvets,  taffetas,  flowered  damask, 
and  other  silk  stuifs  are  manufactured  for  the 
home  market.  Woollens,  camlets,  hats,  table- 
linen,  gauzes,  artificial  flowers,  potteiy,  and 
earthenware,  glass,  and  paper,  are  also  made 
in  small  quantities. 

VALEEIAN  is  a  herb  or  undershrub  pos- 
sessing many  valuable  qualities.  It  is  a 
native  of  Europe,  and  by  the  sides  of  rivers 
and  in  ditches  and  moist  woods  is  abimdant 
hi  Great  Britain.  The  root  has  a  very  sti'ong 
smell,  which  is  dependent  on  a  volatile  oil. 
It  is  very  attractive  to  cats,  and  also  to  rats, 
and  is  employed  by  rat-catchei-s  to  decoy  rats. 
It  is  employed  also  in  medicine  at  the  present 
day.  The  root,  or  more  properly  the  rhizoma, 
with  its  root-fibres,  is  used  in  medicine.  The 
medicinal  action  is  chiefly  due  to  the  volatile 
oil  and  extractive. 

VALPABAISO,  a  large  town  and  important 
seaport  of  Chile,  is  yearly  rising  into  rank  as 
one  of  the  leading  commercial  depots  on  the 
Pacific  shore  of  America.  In  180!)  only  9 
vessels  entered  the  harbour,  in  1836  the 
number  averaged  40  per  month  ;  in  1849  the 
total  number  of  foreign  vessels  that  entered 
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■was  068.  The  customs  revenue  for  1849  was 
oo-'>-->  577  doUoi-s.  There  ai-e  largo  ship- 
buUcU'ag  yards,  and  extensive  bonding  waa'e- 
houses.  Many  vessels  engaged  in  the  1  acihc 
trade  come  to  Valparaiso  for  provisions,  which 
may  he  put  onhoai'd  without  their  dropping  an 
anchor.  Valpai-aiso  is  the  central  depot  for 
the  produce  of  Chile.  Large  quantities  of 
corn,  and  other  articles  of  provisions,  are 
shipped  here  for  Callao,  Panama,  and  San 
Francisco.  Besides  wlieat,  the  chief  exports 
are— copper  (of  which  76,515i  quintals  were 
shipped  in  1849),  gold,  and  silver;  tallow  and 
liides;  timber,  indigo,  wool,  sarsapaiilla,  fruits, 
&c.  The  imports  are— foreign  manufactured 
goods,  chocolate,  tea,  coffee,  sugar,  tobacco, 
hardware,  &c.,  &c.  The  British  exports  to 
Valparaiso  exceed  a  million  sterling  annually. 
The  French  and  American  commerce  with 
this  port  is  also  very  important.  The  trade 
of  Valparaiso  has  gi-eatly  increased  since  the 
discovery  of  gold  in  Califomia.  Steamers  ply 
regularly  to  Callao  and  other  Pacific  ports. 

A^ALVE  is  the  name  given  to  any  apparatus 
by  which,  in  an  hydraulic  or  pneumatic  ma- 
chine, the  bore  of  a  pipe  or  any  orifice  may 
be  alternately  covered  and  uncovered,  in  order 
in  the  one  case  to  prevent,  and  in  the  other 
to  pei-mit,  the  passage  of  the  fluid. 

The  ordinary  pump-valve,  frequently  called 
a  Clack;  consists  of  a  piece  of  leather  rather 
larger  than  the  bore  or  orifice.  Ch-cular  plates 
of  lead  or  brass  are  fastened  to  the  upper  and 
lower  surfaces  of  the  leather;  and  the  valve 
thus  formed  is  capable,  from  the  flexibility  of 
the  leather,  of  turning,  as  on  a  hinge,  at  the 
place  of  its  connection  with  the  rim.  After  a 
certain  quantity  of  water  has  forced  its  way 
through  the  orifice,  the  valve,  by  its  weight, 
falls,  and  closely  covers  the  orifice,  so  that 
the  water  above  is  in  great  part  prevented 
from  retm-ning. 

Frequently  a  narrow  bar  of  metal  is  made 
fast  across  a  circular  orifice  in  the  durection  of 
a  diameter,  and  two  semicu-cular  valves  of 
leather,  each  of  which  is  covered  above  and 
below  with  a  brass  plate  of  the  same  form, 
turn  upon  the  sides  of  the  bar  as  upon  hinges. 
This  is  called  the  Double- Clack,  or  the  Bitt- 

tcrjlij  -Valve. 

The  conical  or  A'ptufZZe  Valve  is  a  metal  body 
in  the  form  of  a  frustum  of  a  cone,  the  side 
of  which  malvcs  an  angle  of  45  degrees  with  a 
diameter  of  the  base,  and  its  convex  surface 
is  ground  so  as  to  fit  exactly  the  corresponding 
side  of  the  orifice,  It  is  usually  employed  as 
the  safety-valve  to  the  boiler  of  a  steam- 
engine.  The  frustum  is  lifted  up  vertically 
by  the  pressure  of  the  steam,  and  when  the 
steam  has  passed,  it  falls  back  by  its  weight. 
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The  valve  employed  for  the  usual  air  pumps 
consists  merely  of  a  slip  of  thin  bladder  tho- 
roughly  soaked  in  oil,  its  breadth  being  little 
more  tlian  is  necessary  to  cover  the  orifice. 
When  the  pressure  of  the  atmosphere  is  in 
part  removed  from  the  barrel,  some  of  the  air 
which  is  in  the  receiver  forces  its  way,  by  its 
elasticity,  through  the  orifice,  and  escapes  at 
the  sides  of  the  valve.  The  valves  of  ma- 
chines for  condensing  ah  ai-e  like  those  of  a 
rarefying  pump,  but  they  are  placed  in  con- 
trary positions.  _  -,  .  lOQA 
VANA'DIUM,  a  metal  discovered  in  WSU, 
has  somewhat  of  a  silvery  lustre,  is  extremely 
brittle,  is  a  conductor  of  electricity,  and  at 
common  temperatures  is  not  acted  upon  by 
air  or  water ;  when  heated  to  low  redness  m 
the  air,  it  burns  and  is  converted  into  black 
oxide.  The  compounds  which  this  metal 
forms  with  other  substances  have  not  yet  been 
applied  to  much  practical  use. 

VAN  DIEMEN'S  LAND.     The  mineral 
wealth  of  this  British  colony  is  not  yet  much 
known.    So  far  as  it  has  been  investigated, 
it  includes  copper,  hon,  lead,  zinc,  manganese, 
coal,  slate,  salt,  and  sandstone.    Little  has 
yet  been  done  in  minuig  operations.  AH 
grauis  cultivated  hi  England  succeed  well. 
Wheat  is  of  excellent  quality,  weighmg  gene- 
raUy  from  62  to  64  pounds  the  bushel:  con- 
siderable quantities  are  exported.    Barley  and 
oats  will  only  thrive  in  a  good  soil.  The 
vegetables  and  fruits  of  Europe  are  cultivated 
by  the  colonists  in  great  abundance.  The 
spermaceti  whale  is  very  abundant  in  Bass's 
Strait,  and  many  of  them  are  annually  taken, 
but  more  by  the  inhabitants  of  Australia  than 
by  those  of  Van  Diemen's  Land.  Black  whales 
abound  in  all  the  seas  round  the  island,  and  a 
very  lucrative  fishery  is  carried  on  along  the 
southern  coast.     Whale-bone  and  train  oil 
are  important  articles  of  export.    The  most 
useful  tree  in  the  colony  is  the  Stringy  Baric 
Tree,  which  is  used  for  building  and  fencing  ; 
and  the  Blue  „Gum  Tree,  of  which  most  of 
the  boats  in  the  colony  are  built.  The  smaller 
trees  are  used  for  masts  for  small  vessels. 
The  efi'orts  of  the  i  local  government  are 
rapidly   extending  improvements  over  the 
island.    No  fewer  than  24  bridges  were  built 
by  the  government  between  1842  and  1847. 
In  1847,  5538  emigrants  arrived  in  the  colony 
from  Great  Britain,  and  4787  departed  from 
it  (chiefly  to  Port  Philip  and  South  Australia). 
Among  the  greatest  worics  now  constructing 
is  a  bridge  over  the  Derwent,  on  the  high 
road  from  Hobart  Town  to  Launceston  :  it  is 
of  wood,  and  will  have  twenty  bays  or  arches 
of  32  feet  span  each.    Tlic  manufacturing 
establishments  of  Van  Diemen's  Land  in  1847 
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included  46  brewexies,  15  candle  factories, 
4  dye-works,  17  ongiueering  and  foundry 
worlcs,  80  mills,  3  potteries,  10  printing-offices, 
16  ship-yards,  and  44  tan-Tvorlcs.  The  vessels 
which  entered  the  colony  in  1847  were  617 
(burthen,  86,940  tons).  The  vessels  built  in 
the  colony  in  that  year  Were  13  (burthen, 
1361  tons).  The  vessels  belonging  to  Hobart 
Town  were  140  (biuthen,  11,521  tons;  ;  and 
those  to  Launceston  44  (burthen,  3373  tons). 
The  value  of  the  fisheries  in  that  year  was 
estimated  at  70,000/.  The  hve  stock  com- 
prised 16,212  horses,  82,194  cattle,  1,833,866 
sheep,  and  2964  pigs.  The  staple  article  of 
produce  is  avooI.  A  considerable  trade  is 
carried  on  with  South  Australia  and  Port 
Philip,  in  sheep.  Van  Diemen's  Land  pro- 
duces not  only  a  sufficient  supply  of  grain 
for  domestic  consumption,  but  has  contiibuted 
for  several  years  to  supply  the  deficiency  in 
New  South  Wales. 

The  total  exports  for  1847  were  valued  at 
6no,867Z. ;  the  four  chief  items  were— wool, 
247,240/.;  wheat,  85,683/.;  flom-,  40,595/.; 
and  oil,  63,165/.  The  imports  in  the  same 
year  were  valued  at  724,593/. ;  the  five  chief 
items  were— woollens,  108,175/.;  cottons, 
35,679/. ;  apparel  and  haberdashery,  48,388/. ; 
hardware,  41,030/.;  and  sugar,  51,615/.  The 
British  produce  and  manufactures  imported 
in  1849,  were  valued  at  315,021/^ 

VANILLA.  As  the  greater  portion  and 
the  finest  kinds  of  the  Vanilla  of  commerce 
are  imported  from  Vera  Cruz,  the  most  im- 
portant species  must  be  natives  of  Mexico. 
The  fruit  is  the  only  part  of  the  plant  that  is 
used.  It  has  a  balsamic  odour,  and  a  warm 
agreeable  flavour.  Tor  these  properties  it 
is  indebted  to  a  peculiar  volatile  oil,  and  to  a 
considerable  quantity  of  benzoic  acid.  The 
fruit  is  gathered  when  it  gets  yellow,  and  it  is 
first  allowed  to  ferment  for  two  or  three  days : 
it  is  then  laid  in  the  sun  to  dry,  and  when 
about  half  dried  it  is  rubbed  over  with  the  oil 
of  cocoa :  it  is  again  exposed  to  the  sun  to 
dry,  and  oiled  again  a  second  time.  The 
fruit  is  then  collected  in  small  bundles,  and 
wrapped  up  in  the  leaves  of  the  Indian  reed. 
Neither  in  Guiana  nor  ui  Mexico  is  the 
vanilla- plant  cultivated,  but  the  fruit  is  col- 
lected by  tlie  natives,  who  sell  it  to  the 
Europeans. 

VAPOUR  consists  of  ponderable  matter 
combined  with  sufficient  heat  to  enable  it  to 
retain  its  aeriform  state.  The  difference  be- 
tween vapour  and  gas  is  one  of  degree  only  : 
for  when  atmospheric  air  containing,  as  it 
always  does,  the  vapour  of  water,  is  suddenly 
cooled  by  exposure  to  a  colder  substance,  the 
water  which  it  contained  in  the  state  of  iuH- 


sible  vapour  it  deposited  in  the  state  of  pal- 
pable water  on  the  colder  body;  and  many 
gaseous  bodies  which  were  once  considered  as 
permanently  elastic  have  been  shown  by  the 
important  investigations  of  Dr.  Taraday  to  be 
reducible  to  hquids.  [Evaioeation.] 

VARNISH  is  a  fluid  apphed  to  the  smfaces 
of  various  articles,  as  wood,  &c.,  and  whicli, 
by  the  evaporation  or  chemical  change  of  a 
portion,  leaves  upon  them  a  shining  coating 
impervious  to  air  and  to  moistm-e.  Varnishes 
may  be  divided  into  three  classes,  alcohohc  or 
spirit  varnishes,  volatile  oil  varnishes,  and 
Jixed  oil  varnishes. 

Spirit  varnishes  are  in  general  prepai-ed 
very  readily,  are  easily  applied,  soon  become 
dry,  and  emit  no  disagreeable  smell :  they 
are,  however,  liable  to  crack  or  scale  ofi",  and 
are  incapable  of  resisting  fiiction  or  blows. 
The  foUowmg  are  among  the  most  approved 
spirit  varnishes : — Take  of  mastich  6  ounces, 
sandarach  3  ounces,  reduced  to  fine  powder, 
and  add  4  ounces  of  coai-sely-powdered  glass, 
which  prevents  the  resins  fi-om  agglomerating 
into  a  mass,  or  sticking  to  the  bottom  of  the 
vessel;  digest  in  a  quart  of  spirit  of  wine, 
contained  in  a  loosely-corked  vessel  for  three 
days  in  a  warm  room,  shaking  the  mixtui-e 
frequently;  then  add  3  ounces  of  melted 
Venice  tm'pentiue  to  the  warm  solution, 
stirring  thoroughly  till  mixed ;  let  the  mixtm-e 
remain  in  a  warm  room  for  about  a  week,  and 
then  strain  it.  This  is  a  strong  varnish  ap- 
plied to  chaii-s  and  other  articles  of  fumitm-e. 
Another  varnish  is  formed  of  copal  which  has 
been  hqtiified  and  afterwards  very  finely 
powdered,  3  ounces,  mastich  2  oimces,  and 
elemi  1  ounce ;  digest  in  a  wanm  room  in  a 
quart  of  spirit,  and  when  the  solution  is  com- 
plete, add  3  ounces  of  Venice  turpentme. 
This  is  a  good  varaish  for  violins  and  other 
musical  instruments.  For  different  purposes 
the  ingredients  of  spirit  varnishes  ai'e  consi- 
derably varied :  seed-lac,  benzoin,  anime,  or 
franldncense,  entering  into  tlie  composition, 
according  to  the  use  to  be  made  of  them. 

The  only  essential  or  volatile  oil  lai-gely 
used  in  varnishes  is  oil  of  turpentine,  or,  as 
it  is  commonly  called,  spirit  of  tm-pentine;  and 
one  of  the  best  varnishes  into  the  composition 
of  which  it  enters  is  copal  vamish.  This  is 
chiefly  used  for  pictures.  Another  powerful 
varnish  is  prepared  by  adding  to  highly 
rectified  oil  of  turpentine  about  an  eighUi  of 
its  weight  of  caoutchouc. 

In  these  varnishes  the  volatile  solvents 
evaporate,  but  in  the  case  of  fixed  oil  vai-- 
nishes,  the  solvent  undergoes  a  chemical 
change,  and  dries  with  tiie  substance  dis- 
solved—these ai-e  sometimes  termed  fat  var- 
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nishes.  Ono  kind  of  fixed  oil  vamish  con- 
sists of  a  mixture  of  4  ounces  of  copal,  which 
has  been  Uqnefied  and  finely  powdered,  oU  of 
tm-pentiue,  and  di-ying  linseed  oil,  each  10 
ounces  ;  digest  in  a  gentle  heat  till  the  whole 
is  dissolved;  sti-ain  it  after  standing  a  few 
days.  This  forma  a  solid  and  nearly  colour- 
less glazing,  and  dries  easily  at  common  tem- 
peratures. 

The  varnish  tree  of  Bu-ma  and  Japan 
abounds  in  every  pai't  with  a  viscid  ferrugin- 
ous juioe,  which  quickly  becomes  black  by 
the  contact  of  the  atmosphere.  The  varnish 
is  collected  by  inserting  pointed  joints  of 
bamboo,  which  are  closed  at  the  other  end, 
into  wounds  made  in  the  trunk  and  principal 
boughs.  The  joints  of  bamboo  are  removed 
after  from  twenty-fora:  to  forty-eight  hom's, 
and  their  contents,  which  rarely  exceed  a 
quarter  of  an  ounce,  emptied  into  a  basket 
made  of  bamboo  and  rattan,  previously  var- 
nished over.  In  Birma  almost  evei-y  article 
of  household  furniture  intended  to  contain 
either  sohd  or  liquid  food  is  lacquered  by 
means  of  this  varnish.  It  is  also  much  em- 
ployed in  the  process  of  gilding :  the  surface, 
being  first  besmeared  with  this  varnish,  has 
then  the  gold  leaf  immediately  apphed  to  it. 
The  beautiful  Pali  writing  of  the  Birmese,  on 
ivory,  palm-leaves,  or  metal,  is  entirely  done 
with  this  varnish  in  its  native  and  piu-e 
state. 

YASES.  The  most  numerous  class  of 
ancient  vases  are  those  painted  vases  of  dried 
or  baked  clay  which  have  of  late  years  been 
discovered  by  thousands  in  Etruria,  southern 
Italy,  Sicily,  Greece,  and  some  of  the  Grecian 
islands.  Such  vases  are  frequently  found  in 
tombs,  catacombs,  and  other  depositories  of 
the  dead.  The  period  during  which  the  art 
of  vase  painting  completed  its  development 
from  the  rudest  elements  to  the  highest  per- 
fection, is  comprised  in  the  three  centuries 
before  the  Christian  sera,  from  b.  0.  500  to 
about  200. 

The  most  convenient  criterion  for  classify- 
ing the  ancient  vases  is  their  style  of  painting, 
which  alone  affords  a  very  obvious  distinction, 
and  also  marks  the  different  stages  of  the  art. 
They  may  be  thus  classed  as  follows  : — 

1.  Vases  with  paintings  in  the  Egyptian 
style.  The  vases  are  of  a  pale  yellow  colour, 
on  which  tiie  figures,  generally  of  animals  or 
flowers,  ore  painted  in  a  black  or  brown  colour, 
sometimes  with  the  addition  of  purple  or 
white  tints.  Grace  is  entirely  wanting.  These 
vases  occur  most  frequently  in  the  tombs  of 
Volci  in  Etrm-ia,  and  in  those  of  Nola;  and 
they  are  supposed  to  have  been  made  about 
B.  c.  500. 
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3.  Vases  with  paintings  in  the  archaic  or 
ancient  sli/k:  The  vases  of  this  class  have 
black  figures  on  a  red  ground,  and  the  figures 
axe  no  longer  more  animals  and  ornaments 
of  the  vessels,  but  contain  scones  taken  from 
the  stories  about  the  gods  and  heroes  of 
Greece,  and  from  the  occurrences  of  ordinary 
life.  The  form  of  these  yases,  which  is 
usually  that  of  the  amphora,  has  a  freedom 
and  elegance  of  proportions  which  are  wanting 
in  those  of  tiie  first  class ;  and  they  vai-y 
greatly  in  size.  The  pecuUarities  of  the  de- 
signs are  strong  outlines  of  the  main  parts  of 
the  human  body,  and  the  expression  of  the 
highest  degree  of  physical  strength,  In  the 
representation  of  animals,  especially  horses, 
there  is  sometimes  a  considerable  degree 
of  boldness  and  beauty.  The  majority  of 
vases  of  this  class  are  generally  believed 
to  have  been  made  previous  to  the  year 
B.  c.  430. 

3.  Vases  with  painting  in  ihe  severe  style. 
In  the  vases  of  this  class  the  figures  are  red, 
the  natural  colour  of  the  clay,  on  a  beautiful 
black  ground.  The  most  striking  features  in 
the  design  are  a  certain  moderation  and  har- 
mony. The  drapery  forms  varied  and  rich 
folds,  though  they  show  a  conventional  regu- 
larity. The  heads  are  worked  with  great  cai-e, 
and  sometimes  are  truly  graceful ;  the  hands 
and  feet  are  better  drawn  than  on  the  vases 
of  the  former  classes.  The  subjects  repre. 
sented  are  the  same  as  those  on  the  vases  of 
the  second  class,  but  repose  is  more  frequent 
than  action.  The  forms  of  the  vases  are 
elegant,  and  they  present  great  variations 
both  in  shape  and  size.  They  occur  most 
frequently  in  Etrmia  and  at  Nola.  Vases  of 
this  class  are  commonly  assigned  to  the 
period  from  B.  o.  460  to  420. 

4.  Vases  with  paintings  in  the  beautiful  style. 
In  all  the  vases  which  are  regarded  as  the 
true  representatives  of  this  period,  all  hai'sh- 
ness  and  severity  of  style  have  disappeared : 
liveliness  in  the  composition,  perfect  freedom 
in  action  and  movement,  as  well  as  in  the 
drapery,  are  the  essential  characteristics  of 
this  style.    The  colour  of  the  figures,  as  in 
the  third  class,  is  the  natural  red  of  the  oIbv, 
and  white  is  used  to  represent  a  variety  of 
things,  such  as  ribbons,  garlands,  the  flames 
of  torches,  and  the  like.    The  inscriptions 
too  are  usually  painted  in  white.    Vases  of 
this  class  are  not  often  found  in  Etruria: 
they  are  most  frequent  in  Nola,  Sicily,  and 
Attica.    The  vases  of  this  class,  which  show 
the  highest  perfection  of  the  art,  appear  to 
belong  to  the  period  beginning  with  the  year 
B.  0.  400. 

5.  Vases  with  paintings  in  the  rich  style. 
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These  difFer  but  little  from  the  preceding 
class,  and  are  often  difficult  to  assign  with 
certainty.  The  designs  are  frequently  exe- 
cuted with  considerable  carelessness,  and 
show  the  siuldng  condition  of  the  art.  The 
best  specimens  of  this  class  of  vases  are  of 
extraordinary  beauty,  but  the  worst  of  them 
are  so  bad  that  they  can  scarcely  be  regarded 
as  the  works  of  Greeks. 

There  is  a  large  collection  of  these  vases, 
including  all  the  classes,  in  the  British 
Museum. 

VEGETABLE  SUBSTANCES.  To  treat 
of  botanical  classification,  or  of  the  pheno- 
mena of  vegetable  growth,  would  be  beyond 
the  limits  of  the  present  work.  In  respect  to 
the  vegetable  substances  employed  in  food, 
medicine,  and  the  arts,  many  are  described 
under  their  proper  headings. 

When  .  the  Commissioners  were  forming 
the  skeleton  for  the  arrangements  of  the 
Great  Exhibition,  they  devoted  one  of  the 
four  sections  of  the  entke  collection  to  Raw 
Materials  and  Produce;  and  this  section  they 
divided  into  animal,  vegetable,  and  mineral. 
It  may  be  usefrd  to  give  here,  in  an  abridged 
form,  the  system  on  which  vegetable  sixb- 
stances  were  divided. 

The  whole  series  of  vegetable  substances, 
so  far  as  usefully  employed,  were  placed  in 
fom*  groups:  1st.  Substances  used  chiefly  in 
food;  2nd.  Materials  used  chiefly  in  the  chemi- 
cal or  medical  arts  ;  3rd.  Materials  for  build- 
ing, clothing,  (&c. ;  4th,  Miscellaneous  substances. 
The  first  group  comprised  agricultural  pro- 
duce, such  as  corn,  pulse,  oil  seeds,  &c. ; 
dried  fruits  and  seeds ;  substances  used  in 
the  preparation  of  drinks ;  spices  and  condi- 
ments ;  different  varieties  of  starch ;  different 
vaiieties  of  sugar ;  fermented  liquors  and  dis- 
tilled spirits  from  unusual  sources.  The 
second  group  comprised  different  varieties  of 
gnm  ;  resins,  such  as  balsams,  gum  resins, 
and  elastic  gums  ;  oils,  such  as  volatile  oUs, 
fat  oils,  drying  oils,  solid  oUs,  and  wax ;  acids 
and  alkalies ;  dyes  and  colours  ;  tanning  sub- 
stances ;  intoxicating  drugs ;  medicinal  sub- 
stances. The  third  group  comprised  fibrous 
substances,  such  as  cordage  and  clothing 
materials  ;  cellular  substances  ;  thnber  and 
fancy  woods.  The  last  group,  as  its  name 
pretty  nearly  imphes,  comprised  all  the  sub- 
stances which  could  not  very  well  be  included 
under  any  of  the  other  three,  and  which  were 
necessai'ily  of  a  diverse  charactei". 

So  far  as  was  practicable,  this  system  of 
classification  has  been  attended  to  in  the 
arrangement  of  the  Exhibition ;  but  it  has  un- 
avoidably happened  that  some  of  the  varieties 
ore  less  fully  represented  than  others. 


VE  GETABLE  WAX.  Various  plants  yield 
a  substance  like  wax,  which  is  obtained,  like 
the  vegetable  butter,  by  bruising  and  boiling 
them  in  water,  when  the  wax  melting  floats 
to  the  surface,  and  there  concretes  on  cooling. 
Of  these  the  most  remarkable  instance  is  the 
ceroxylon  andicola,  the  wax  palm,  palma  do 
cera  of  the  American  Spaniards.  Myrica  gale, 
candlebeny  myrtie,  or  sweet  gale,  a  native  of 
this  counti-y,  yields  a  substance  resembhng 
bees'-wax  when  its  catkins  or  cones  are  boiled 
in  water :  so  myrica  cerifera,  a  native  of  North 
America,  yields  a  similar  substance  when  its 
berries  are  thus  boiled :  candles  are  made  of 
it  also,  whence  the  plant  is  commonly  called 
tallow-shrub  or  candleberry  tree.  Myrica 
quercifolia,  a  native  of  the  Cape  of  Good  Hope, 
is  another  species  which  yields  a  vegetable 
wax.  It  grows  along  the  coast,  on  dry  sandy 
plains  exposed  to  the  sea-au-,  where  hardly 
any  other  plants  -will  vegetate.  The  wax  in- 
vests the  berries  in  the  form  of  a  rough  crust, 
which  is  separated  by  means  of  boiling  water, 
It  is  of  a  greenish  colom-,  but  may  be  bleached. 
When  made  into  candles  it  gives  a  vei-y  fine 
light.  A  vegetable  wax  is  also  obtained  in 
China  from  ligustrum  lucidum,  which  is  fre- 
quently mentioned  as  the  wax  tree  in  Dr. 
Abel's  and  other  travels. 

TELOCIMETER.  Various  machines  have 
been  invented  and  introduced  under  this  name 
for  measuring  velocities.  Dixon's  Velocimeter 
is  intended  to  measure  the  speed  of  railway 
trains ;  it  is  somewhat  comphcated  in  aiTange- 
ment ;  but  when  placed  in  connexion  ■ss'ith  one 
of  the  wheels  of  the  engine  or  carriage,  there 
is  a  kind  of  clock-work  mechanism  which 
shows  how  often  the  wheels  have  revolved, 
and  consequentiy  how  much  space  has  been 
passed  over  in  a  given  time.  In  one  form  it 
simply  indicates  to  the  engine  driver  the  speed 
of  the  train ;  but  by  an  additional  apparatus 
it  may  be  made  to  register  its  results  on  paper. 
Mr.  AHiot  patented  a  peculiar  method,  in 
1849,  of  determining  the  velocity  of  a  railway 
ti'ain  by  the  pressure  of  water  in  a  chamber  or 
vessel.  Mr.  Berthon's  apparatus  for  measm-- 
ing  the  velocity  of  a  ship's  motion  through  the 
water  is  noticed  imder  Log  and  Logline. 

VELVET  MANUFACTUEE.  This  beau- 
tiful substance  is  mostiy  a  silk  fabric,  re- 
mai'kable  for  the  softiiess  of  its  surface.  This 
softness  is  owing  to  a  loose  inle  or  surface  of 
threads,  occasioned  by  the  insertion  of  short 
pieces  of  silk  thread  doubled  under  the  shoot, 
weft,  or  cross  threads.  These  stand  upright 
so  thickly  as  entirely  to  conceal  tiie  inter- 
lacing of  the  warp  and  shoot.  The  richness 
of  the  velvet  depends  upon  the  closeness  of 
the  pile-threads.  The  insertion  of  these  short 
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threads  is  effected  in  the  follo^ving  manner  :— 
Instead  of  liaving  only  one  row  of  wai-p- 
threads,  which  ^viU  be  crossed  alternately  over 
and  under  by  the  shoot,  there  ai-e  two  sets, 
one  of  which  is  to  form  the  regular  wai-p, 
while  the  other  is  to  constitute  the  pile;  and 
these  two  sets  ai-e  so  aiTanged  in  the  loom  as 
to  be  kept  separate.  The  quantity  of  the  pile- 
tliread  necessaiy  is  very  much  more  than  that 
of  the  warp-thread ;  and  therefore  must  be 
suppUed  to  the  loom  by  a  different  agency. 

If  the  pile-threads  were  worked  in  among 
the  shoot,  in  the  same  way  as  the  warp- 
threads,  the  fabric  would  be  simply  a  kind  of 
double  silk,  but  without  any  kind  of  pile ;  the 
pile-threads  are  therefore  formed  into  a  series 
of  loops,  standing  up  from  the  sm-face  of  the 
silk ;  and  by  subsequently  cutting  these  loops 
■mth  a  sharp  instrument,  the  pile  is  produced. 
Thin  brass  mres  are  temporarily  woven  in 
among  the  weft-threads,  to  assist  in  forming 
the  loops ;  and  by  a  delicate  cut  or  scission 
made  with  a  sharp  instrument,  the  loops  are 
cut  and  the  wires  Uberated.  Striped  velvets 
are  produced  by  some  of  the  pile-threads  being 
uncut. 

Cotton  is  now  employed,  as  well  as  silk,  in 
the  manufacture  of  velvet.  The  different 
varieties  of  fustian  are  a  kind  of  cotton-velvet. 

VENEERING  is  the  art  of  laying  thm 
leaves,  caUed  Veneers,  of  a  valuable  kind  of 
wood  upon  a  ground  or  foundation  of  inferior 
material,  so  as  to  produce  articles  of  elegant 
appeai-ancc  at  smaller  cosfthan  if  they  were 
composed  entu-ely  of  the  ornamental-  wood. 
Small  veneers  are  cut  by  hand  with  a  thin 
saw,  the  block  being  held  firmly  in  a  vice; 
but  large  ones  are  usually  cut  by  machinery. 
They  are  carefully  brought  to  the  right  thick- 
ness by  fine  planes  ;  cut  precisely  to  the  re- 
quired shape ;  and  then  glued  down  to  the 
ground,  which  should  be  of  dry  wood,  with 
strong  glue.  Precautions  are  taken  to  prevent 
the  veneer  from  springing  or  loosening  before 
the  glue  is  dry.  The  work  is  afterwards 
finished  mth  very  fine  planes  and  scrapers, 
and  poUshed  with  fish-skin,  wax,  and  a  brush 
or  polisher  of  shavegrass. 

Mr.  Meadows  patented  a  veneering  machine 
in  184!),  by  which,  by  means  of  clamps  and 
screws  of  pecuhar  kind, he  can  veneer  surfaces 
much  more  curved  and  tortuous  than  can 
usually  be  so  treated. 

VENEZUELA.  This  republic  of  South 
America  is  rich  in  vegetable  produce.  The 
articles  of  cultivation  which  arc  grown  for 
exportation  are  cotton,  indigo,  cacao,  coffee, 
sugar,  tobacco,  and  cocoa-nuts.  Indigo, 
which  was  once  the  most  important  object  of 
cultivation,  is  much  neglected,  and  cotton, 
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coffee,  and  sugar  have  taken  its  place ;  but 
indigo  is  still  grown  in  some  places  within  the 
coast-range.  The  cocoa-palm  is  met  with  to 
the  height  of  700  feet,  and  yields  valuable 
articles  of  export.  The  tobacco  is  of  the  best 
quality,  and  includes  the  well-known  Varinas. 
Maize  is  extensively  cultivated  all  over  the 
country,  but  wheat  only  in  the  more  elevated 
tracts.  Rice  is  grown  in  a  few  places  in  the 
lower  tracts,  and  barley  only  on  the  declivity 
of  the  Andes.  Millet  is  also  an  object  of  cul- 
tivation. 

Venezuela  is  not  rich  in  minerals.  Gold  is 
found  in  several  places,  and  a  valuable  mine 
has  recently  been  discovered  in.  the  mountains 
south  of  the  Orinoco.  Silver,  tin,  copper, 
iron,  and  lead  occm- ;  but  only  the  copper  ore 
is  worked  profitably.  Coal,  natron,  salt,  and 
petroleum  are  found  in  different  places. 

The  few  manufactm-es  of  this  country  are  in 
the  Sierra  Nirgua  and  on  the  declivities  of  the 
Andes,  at  Tocuyo,  Barquicimeto,  Trujillo,  and 
Merida,  where  straw  hats,  hammocks,  coarse 
cotton  cloth,  some  worsted  stuffs,  and  earthen- 
ware, are  made.  The  commerce  of  Venezuela 
diminished  greatly  during  the  war  of  inde- 
pendence, but  it  has  since  recovered.  Cus- 
tom duties  are  laid  on  the  importation  of  hard- 
ware, cottons,  woollens,  silks,  linens,  and  about 
forty  miscellaneous  articles.  The  income  and 
the  expenditure  of  the  republic  for  1846  were 
each  about  2,000,000  doUai-s. 

The  British  produce  and  manufactures  ex- 
ported to  Venezuela  in  1849  amounted  in  value 
to  56,066/. 

VENICE.    This  far-famed  city  has  fallen 
greatly  fi-om  its  once  high  importance ;  but  it 
will  ever  remain  a  most  remarkable  place. 
The  islands  on  which  the  city  stands  are  about 
80  in  number,  divided  from  each  other  by 
narrow  canals,  which  form  the  highways  of 
commimication,  as  streets  in  other  towns,  and 
are  spanned  by  450  bridges.    Carnages  and 
horses  are  useless,  and  therefore  not  seen  in 
Venice,  and  then-  place  is  supplied  by  boats 
called  '  gondole,'  which  are  continually  plying 
in  a.U  parts  of  the  town.   The  city  is  two  miles 
distant  at  the  nearest  point  from  the  main 
land,  and  has  a  circumference  of  about  8  miles. 
There  is  a  tide  from  the  Adriatic,  which  rises 
a  few  feet  over  the  lagunes,  part  of  which  are 
left  nearly  dry  at  ebb,  excepting  the  7  large 
canals,  which  intersect  the  lagunes,  and  keep 
up  the  commimication  between  the  city  and 
the  ports  of  Malamocco  and  Chioggia  on  the 
Adriatic,  and  the  landing-places  of  Mestre, 
Eusina,  and  others  on  the  main  land.  The 
arsenal  or  dock-yard  is  surrounded  by  a  high 
wall,  and  occupies  an  area  of  aboiit  three 
miles  in  circumference.     When  the  Abb* 
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Richard  saw  it  (17G1-2),  there  were  about 
forty  ships  of  war,  of  which  twelve  were  three- 
deckers,  in  the  docks  ready  for  sea ;  arms  for 
150,000  men,  2500  pieces  of  brass  ordnance, 
besides  1500  iron  cannon,  and  vast  stores  of 
provisions  ;  cables,  sails,  timber  for  ship-build- 
ing, brought  from  the  forests  of  Istria  and 
Dalmatia,  and  all  other  appui'tenanoes  of  such 
an  establishment.  The  arsenal  is  now  the 
dockyard  for  the  insignificant  Austrian  navy, 
A  railroad  has  been  formed  between  Venice 
and  Verona.  The  mercantile  shipping  of  the 
port  has  assumed  a  new  activity,  and  trades 
all  over  the  Mediterranean.  The  number  of 
vessels  which  enter  the  port  of  Venice  yearly 
is  between  1200  and  1300,  including  small 
craft ;  and  Venice  has  seemed  within  the  last 
ten  or  twelve  years  to  show  symptoms  of  com- 
mercial revival ;  but  the  disasters  of  1849  gave 
it  a  severe  check. 

VERDIGRIS.  [CoppEB.] 

VERDITER.  [CoppEB.] 

VERMICELLI  is  a  dried  paste,  manufac- 
tured chiefly  in  Italy,  in  the  form  of  smooth 
round  strings.  The  name  has  been  given  to  it 
on  account  of  its  worm-hke  appearance,  ver- 
micelli in  Italian  signifying  '  little  worms.' 
Maocaroni  is  manufactured  of  the  same  kind 
of  paste  as  vermicelli,  and  in  a  similai'  man- 
ner; but  is  rather  larger  in  diameter,  and  is 
hollow  like  the  tube  of  a  tobacco-pipe.  Fede  - 
lini  is  a  Idnd  stiU  smaller  than  vermicelli. 

The  paste  is  made  of  wheat  stripped  of  the 
husk,  and  ground  roughly  into  a  sort  of  grit. 
The  kind  of  wheat  preferred  by  the  Italians  is 
a  small  hard-grained  species  which  they  now 
cultivate  on  pm-pose,  but  which  they  formerly 
imported  from  the  coasts  of  the  Black  Sea — 
'  Grano  di  Mar  Nero.'  The  ground  wheat  is 
mixed  with  clear  soft  water,  and  made  into  a 
paste  by  kneading  it  on  a  large  block.  The 
toughness  and  elasticity  of  the  paste  result 
from  a  long  and  powerful  process  of  kneading. 
The  paste  is  next  forced  by  strong  pressure 
through  round  holes  in  the  bottom  of  a  cylin- 
der ;  but,  to  fonn  maocaroni,  a  wire  extends 
from  a  bridge  in  the  upper  pai't  of  the  cylinder 
through  the  centre  of  each  of  the  lai'gest  holes, 
and  the  paste,  being  forced  through  each  hole 
around  the  wire,  is  consequently  hollow.  The 
strings,  several  feet  in  length,  whether  of 
maocaroni,  veimieelli,  or  fedelini,  having  been 
thoroUfihly  di-ied,  are  ready  for  use. 

The  Italians  manufacture  the  paste  into 
many  other  forms;  into  thin  flat  strips  like 
ribbons,  into  thin  sheets  like  paper,  into  round 
balls,  and  into  beans  and  peas.  The  Neapoli- 
tans, who  use  great  quantities  of  maccai'oni  as 
their  favourite  food,  use  nothing  but  the  pure 
paste  of  wheat  and  water,  but  the  Genoese  mix 


safl^on  with  it,  which  gives  it  a  yellow  tinge. 
The  French,  who  also  manufacture  a  good  deal 
of  it,  frequently  season  the  paste  with  various 
condiments. 

VERMILLION.  [Mebctjby, 

VERMONT.  A  few  statistical  and  indus- 
trial notices  of  Vermont  wiU  be  found  under 
United  States. 

VIENNA.  This  lai-ge  and  important  city, 
besides  being  the  centre  of  the  Austrian  do- 
minions, is  likewise  the  principal  seat  of  com- 
merce and  manufactures.  Its  commerce  is 
with  Hungary,  Turkey,  Italy,  and  other 
countries.  Since  the  estahhshment  of  the 
Danube  Steam  Navigation  Company,  whose 
vessels  go  to  Constantinople,  Trebizond,  and 
Smyrna,  the  trade  with  the  Levant  has  greatly 
increased.  Manufactures  of  every  kind  are 
carried  on  in  Vienna,  and  employ  above  80,000 
worlanen.  The  principal  are,  silk,  velvet, 
shawls,  gold  and  silver  lace,  cottons,  woollens, 
ribbons,  carpets,  leather,  porcelain,  jewellery, 
mathematical  and  musical  instruments,  fire- 
arms, gold  and  silver  plate,  watches,  fine 
cutlery,  carriages,  gloves,  lace,  straw  hats, 
paper,  &c. 

The  beautiful  specimens  of  household  fur- 
niture which  adorn  the  Austrian  division  of 
the  Great  Exhibition  are  mostly  from  Vienna. 

VINEGAR  MANUFACTURE.  The  re- 
lation which  vinegar  bears  to  the  acetic  and 
pyroligneous  acids  ia  noticed  under  Acetic 
Aged.  In  countries  which  produce  wine  vine- 
gar is  obtained  from  the  acetous  fermentation 
of  wine ;  but  in  this  country  it  is  usually  pro 
cm'ed  from  malt,  and  the  process  employed 
resembles  the  first  stages  of  the  brewer's 
operations.  [Brewing.]  The  malt  is  groimd 
and  mashed  with  hot  water.  The  wort,  after 
being  cooled,  is  transfen-ed  to  the  fermenting 
tun,  where  by  the  addition  of  yeast  it  under- 
goes the  acetous  feiinentation ;  and  when  this 
is  over  the  liquor  is  ti-ansfen-ed  to  small  ves- 
sels, which  ai'e  kept  warm  by  means  of  a 
stove :  in  these  it  remains  for  a  shorter  or 
longer  period,  according  to  the  temperature  of 
the  stove  and  the  strength  of  the  liquor.  The 
process  of  acetification  is  assisted  by  inti-o  ■ 
ducing  into  the  casks  with  the  wort  what  is 
called  rape,  which  is  a  quantity  of  the  residuary 
fruit  which  has  served  for  making  domestic 
wines,  or  has  been  preserved  by  the  vinegar- 
maker  from  one  process  to  another  in  his  own 
factory.  The  use  of  the  rape  is  to  act  as  nn 
acetous  fennent,  and  thus  induce  sourness  in 
the  wash,  it  being  well  impregnated  with 
vinegar  and  continually  kept  sour.  Acetifica- 
tion is  sometimes  carried  on  by  ti-ansfeiring 
the  wort,  after  it  has  undergone  the  vinous 
fermentation,  into  casks,  the  bungholes  of 
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,  •  1  ^^f^  n«oT,  and  looselv  covered  with  I  grower.  The  vine  will  bear  any  degree  of  heat, 
which  are  left  open  and  ^oosmy  °°yBi«         H',,,,  „„Ki,«nh  .mnhirma  with  moisture;  hence 


tiles ;  the  casks  arc  then  exposed  lor  a  Ion 
timo  to  the  air;  but  the  use  of  stoves  has 
greatly  superseded  this  mode,  has  abridged 
the  time  of  the  operation,  and  rendered  it 
less  liable  to  failure.  The  vinegar,  after  it 
has  reached  its  greatest  degree  of  sourness, 
is  rendered  clear  and  fit  for  use  either  by 
subsidence  or  by  the  employment  of  ismglass. 

Vinegar  may  be  prepared  in  small  quantities 
from  the  fermentation  of  a  solution  of  sugar 
mixed  with  yeast ;  or  it  may  be  obtained  by 
the  fermentation  of  various  fruits :  thus  the 
juice  of  good  apples  contains  a  sufficiency  of 
sugar  to  afford  tolerably  good  vinegar  without 
uny  addition. 

In  France  vinegar  is  made  from  poor  wine ; 
and  there  are  two  kinds— the  white,  prepared 
from  white  wme  ;  and  the  red,  by  the  acetifi- 
cation  of  the  red  wine :  these  are  finer  fla- 
voured and  somewhat  stronger  than  the  malt 
vinegar  of  this  country. 

Vmegar  acts  as  an  effectual  preservative  from 
the  putrefactive  fermentation  of  dead  organic 
tissues,  and  is  hence  employed  as  the  means 
of  forming  pickles,  or  meat  in  a  dried  state,  by 
simply  immersing  the  suhstance  in  it  for  a 
few  minutes.  Wood  vinegar,  or  pyroligneous 
acid,  is  most  efacacious  for  this  purpose, 
omng  to  the  creasote  present  in  it.  Crude 
pyrohgneous  acid  is  one  of  the  most  effectual 
apphcations  to  timber,  both  to  prevent  the  di-y 
rot  and  the  ravages  of  insects.  Concentrated 
acetic  acid  acts  on  the  living  tissues  as  a 
caustic  poison ;  apphed  to  the  skin  it  causes 
heat,  redness,  and  rapid  inflammation. 

VINES;  VINEYAEDS.  The  cultivation 
of  the  vine  extends  from  near  55°  N.  lat.  to  the 
equator;  but  ui  south  latitudes  it  only  extends 
as  far  south  as  40°.  In  Middle  Germany 
the  vme-cultm-e  ceases  at  1000  to  1500  feet 
above  the  level  of  the  sea;  on  the  south 
slope  of  the  Alps  it  reaches  2000  feet;  in 
the  Apennmes  and  Sicily  5000 ;  and  on  the 
Himalaya  as  much  as  10,000  feet. 

The  spots  where  the  vine  flemishes  and 
where  vineyards  are  kept  up  are  said  to  depend 
more  on  the  climates  of  spring  and  autumn 
than  on  those  of  summer  and  winter ;  and  this 
explains  many  seeming  anomalies  in  the  lo- 
cation of  vineyards.  The  vine  grows  best  in  a 
soil  where  few  other  shrubs  or  plants  would 
thrive,  such  as  a  deep  loose  rocky  soil.  On 
the  steep  slopes  of  hills  towards  the  south, 
and  sheltered  from  the  north-east,  the  grapes 
attam  the  greatest  maturity,  and  the  vmtage  is 
most  certain.  The  culture  of  the  vino  is 
perhaps  one  of  the  most  anxious  and  fatiguing 
which  field  labour  presents,  so  numerous  are 


but  not  heat  combined  with  moisture;  hence 
a  wot  European  season  is  usually  a  had  wine 
season. 

Grapes,  as  is  well  known,  are  a  favourite 
fresh  fruit.  Tlioy  are  also  made  into  British 
or  home-mado  wine  in  this  country.  In  hotter 
countries  they  are  dried  and  prepared  into 
raisins  and  currants.  But  the  most  abundant 
employment  of  grapes  is  in  making  wine.  We 
may  refer  for  further  details  to  Bordeaux  : 
Champaghe;  Clabet ;  Cuehants ;  Geapes  ; 
Eaisins  ;  Wine  Manueacture  ;  Wine  Tbade. 

VIOL,  was  an  ancient  musical  instrument, 
which  may  be  considered  as  the  parent  of  all 
modern  instruments  of  the  vioUn  family.  It 
was  a  fretted  iustrument,  of  three  sorts- 
treble,  tenor,  and  base,  each  furnished  with 
six  strmgs,  and  played  on  by  a  bow.  _  The 
Treble  Viol  was  rather  larger  than  oUr  violin, 
and  the  music  for  it  was  written  ui  the  treble 
clef.    The  Tenor  Viol  was  in  length  and 
breadth  about  the  size  of  the  modern  viola, 
bat  thicker  in  the  body,  and  its  notation  was  in 
the  soprano  or  o  clef.  The  Base  Viol  scarcely 
differed  in  dimensions  from  our  violoncello  : 
the  music  for  it  was  written  in  the  base  clef. 
Other  instruments  of  the  viol  kind  ore  nu- 
merous.   The  Fiol  da  Oamba  was  the  last 
survivor  of  the  famUy  of  viols.    It  derived  its 
name  from  bemg  held  hetween  the  legs.  It 
has  been  superseded  by  the  %'ioloncello.  The 
Viola,  or  Tenor  Violin,  is  a  larger  land  of 
violin,  to  which  the  part  between  the  second 
violin  and  hase  is  assigned.    It  has  four  gut 
strings,  the  two  lowest  covered  with  silver 
whe,  which  are  tuned  a,  d,  g,  and  c,  an  octave 
above  the  violoncello.    The  Violin  has  been 
known,  iu  some  shape,  in  most  countries,  and 
from  very  early  times.   The  modem  vioUn  has 
four  gut  strings,  the  last,  or  lowest,  covered 
with  silver  wire.    These  are  tuned  in  5ths, 
E,  a,  d,  g.    The  wood  of  which  the  insti-u- 
ment  is  made  is  generally  of  three  sorts  :  the 
back,  neck,  sides,  and  circles  are  of  sycamore  ; 
the  belly, bass-bar,  sound-post,  and  six  blocks, 
of  deal;  the  finger-board  and  tail-piece  of 
ebony.  The  finest  viohns  are  those  which  were 
made  at  Cremona,  by  the  family  of  the  Aniati, 
and  by  Straduarius  and  Guarnerius.  The 
Violoncello  is  an  instrument  of  four  gut  strings, 
the  two  lowest  covered  with  silver  wh-e,  and 
tuned  in  5ths,  a,  d,  g,  and  c. 

VIRGINAL.  This  musical  instrument  is 
now  entirely  disused.  It  was  a  keyed  instru- 
ment of  one  string,  jack,  and  quill,  to  each  note, 
hke  a  spinet,  but  in  shape  resembling  tbe  pre- 
sent small  pianoforte.  The  compass  was  from 
the  2nd  added  hno  below  the  base  to  tho  2nd 
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the  demands  on  the  time  and  attention  of  the  |  added  line  above  the  treble,  or  four  octaves. 
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VIKGINIA.    [United  States.j 
VITRIOL.    [Copper;  Iron;  Zinc] 
VITEIFIGATION.     lUusti-ations  of  the 
process  of  vitrification  will  be  met  mth  under 
Enamel;  Glass-Manufacture;  Glass -Paint- 
ing ;  Pottery  and  Porcelain. 

VOLTAISM ;  VOLTAIC  ELECTRICITY. 
In  so  far  as  this  interesting  science  has  a 
beai'ing  on  practical  results,  the  reader  will  find 
various  details  under  Electric  Light,  Elec- 
tro Metallurgy,  Electro  Motive  Force, 
Electrotype,  and  Telegraph. 

VOTING  MACHINE.  A  singular  con- 
trivance has  been  lately  invented  in  France 
for  registering  the  votes  of  dehberative  assem- 
blies. It  is  primarily  intended  for  taking  the 
votes  at  the  National  Assembly ;  and  the  As- 
sembly granted  30,000  francs  for  its  construc- 
tion ;  but  if  the  principle  and  the  action  are 
found  to  be  correct,  many  useful  applications 
of  the  machine  will  present  themselves.  The 
mechanism  and  arrangement  are  as  follow.' 

Before  the  commencement  of  a  sitting  of 
the  Assembly,  the  ushers  deposit  on  the  desk 
of  each  representative  a  small  case,  very 
closely  resembling  a  domino-box,  containing 
ten  small  oblong  plates  of  polished  steel.  Six 
of  these,  upon  which,  with  the  name  of  the 
particular  member,  the  word  pottr,  or  aye,  is 
engi-aved,  ai-e  white  in  colour:  four,  which 
also  bear  a  member's  name,  ai-e  inscribed 
mth.  contre,  or  no,  and  are  blue.  When  a 
division  has  been  demanded  and  accorded, 
twelve  ushers  remove  twelve  balloting-boxes 
or  urns  from  the  secretaiies'  desk,  and  con- 
vey them  to  the  difierent  parts  of  the  Cham- 
ber. On  the  upper  surface  of  each  urn  are 
two  separate  apertures,  designed  to  receive 
the  ballots,  signiiyiug  aye  and  no  respec- 
tively. 
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The  edges  of  the  steel  balloting  plates  are 
nulled  or  grooved,  so  as  to  correspond  ex- 
actly with  the  apertures ;   and  accordingly, 
neither  an  affinnative  nor  a  negative  ballot 
can  find  its    way  into  the  receptacle  in- 
tended for  votes  in  the  contrary  sense.  As 
soon  as  the  ushers  have  made  the  round 
of  the  whole  Assembly,  the  urns  are  taken  to 
the  president.    Up  to  this  time  they  have  not 
exhibited  anything  which  distinguishes  them 
materially  from  common  balloting  boxes  ;  but 
the  moment  a  small  door  is  opened  in  front 
of  them,  the  full  ingenuity  of  the  invention 
is  disclosed.    By  a  delicate  mechanical  con- 
trivance, each  piece  of  steel,  as  it  slipped  into 
the  compartment  proper  to  it,  has  been  made 
to  fall  evenly  and  horizontally  on  the  top  of 
the  ballot  inserted  immediately  before  it,  so 
that  the  whole  of  the  ballots  are  found  to  have 
arranged  themselves  m  two  completely  regular 
piles,  consisting  of  white  and  blue  plates 
respectively.   By  each  pile  is  a  scale  of  de- 
grees graduated  with  nearly  as  many  dirisions 
as  there  are  members  in  the  Assembly,  and 
from  this  scale  the  president  proceeds  to  read 
off  the  height  of  the  piles  precisely  as  we  read 
off  the  height  of  the  mercurial  column  from 
the  register  of  a  thermometer.    Since  the 
thickness  of  all  the  steel  ballots  is  exactly  the 
same,  the  height  of  each  pile,  as  determined 
by  the  scale,  denotes  accurately  the  number 
of  votes  which  have  been  given  for  or  against 
a  proposition  ;  and  when  the  results  from  the 
several  urns  have  been  combined,  the  general 
result  of  a  division  is  known  of  course  imme- 
diately. 

Another  voting  machine,  baring  many 
distinctive  features,  has  been  patented  in 
England,  and  a  specimen  deposited  in  the 
Great  Exhibition. 
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WAFER  is  a  small  round  piece  of  dried 
paste,  which  is  used  to  fasten  letters.  The 
piece  of  consecrated  calce  which  is  given  by 
the  Roman  Catholic  priest  in  extreme  unction 
is  also  called  a  wafer  ;  and  thin  cake  formed 
into  a  roll,  and  called  wafers,  is  still  sold  by 
pastrycooks.  In  fact  the  word  was  used  in 
England  to  signify  a  thin  calce  long  before 
wafers  for  scaUng  letters  were  invented. 
Wafl'cl  is  the  name  given  by  the  Germans  to 
a  thin  cake  made  with  flour,  eggs,  sugar,  Szc. ; 
the  Dutch  call  such  a  cake  xvaj'vl,  and  tlie 


Danes  vaffcl.  The  Anglo-Saxons  also  had 
the  name  waffel. 

In  making  common  wafers  for  securmg 
letters,  wheat  flom-  is  mixed  with  isinglass 
and  white  of  egg  into  a  paste ;  the  paste  is 
spread  evenly  over  tin  plates,  several  of  wliich 
are  piled  one  on  another  and  put  into  an  oven. 
The  layer  becomes  thus  both  baked  and 
polished.  Wlien  baked,  the  layers  are  taken 
from  the  tins,  piled  into  a  lieap  an  inch  or 
more  in  depth,  and  cut  into  wafers  by  means 
of  hollow  punches.    They  are  coloured  with 
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tlie  usual  mineral  colouring  materials.  Mc- 
ihdllon  wafers  ai-e  made  of  very  pure  glue, 
colom-ed  to  any  desired  tint.  A  seal  or 
medallion  is  moistened  with  a  weak  solution 
of  either  white  or  coloui-ed  gum,  which  gum 
is  wiped  off  all  except  the  sunlcen  parts.  The 
glue  is  then  pom-ed  over  the  medallion  in  a 
veiy  thin  layer  ;  and  the  result  produced  is  a 
medaUion  wafer,  either  wliite  or  coloured,  but 
standing  out  in  relief  from  a  ground  of  another 
colour.  Isinglass  or  gelatine  wafers  are  made 
of  a  coloui-ed  solution  of  ismglass,  which  is 
poured  in  a  very  thin  layer  on  a  glass  plate, 
and  afterwai-ds  cut  into  any  desired  form. 

WALES.  The  principal  manufacture  in 
Wales  is  that  of  iron,  and  this  is  chiefly  con- 
fined to  Glamorganshke.  Large  quantities 
of  ore  are  raised  in  that  county,  where  the 
most  extensive  smelting  fm-naces  in  the  em- 
pire are  to  be  met  with.  Li  1840  Sorith 
Wales  had  132  furnaces  in  operation,  which 
consumed  dm-ing  the  year  about  1,436,000 
tons  of  coal,  and  produced  505,000  tons  of 
u-on.  North  Wales  had  12  furnaces,  which 
consumed  about  110,000  tons  of  coal,  and 
produced  26,500  tons  of  iron.  In  1847  the 
total  quantity  produced  in  Wales  was  884,000 
tons.  The  principal  iron-works  are  at  and 
aromid  Merthyr-TydvH,  Tredegar,  Aberdare, 
and  Euabon. 

Copper- ore,  brought  from  Cornwall  and 
other  parts  of  England,  from  Ireland,  and 
foreign  countries,  is  smelted  in  large  quan- 
tities at  Swansea.  The  average  quantity  of 
ore  smelted  there  in  16  years  (1833  to  1848), 
was  194,142  tons;  the  average  quantity  of 
copper  produced  was  18,567  tons. 

The  great  coal-field  of  South  Wales  affords 
employment  to  a  number  of  hands.  The 
quantity  of  coal  exported  at  the  different 
ports  of  South  Wales  and  ]V[onmouthshii-e 
in  1848  was  nearly  two  million  tons.  North 
Wales  also  yields  some  coal  and  iron,  from 
the  vicinities  of  Wrexham  and  Euabon  in 
Denbighshu-e.  Lead  (mth  some  silver  ore) 
and  copper  are  raised  in  Anglesey,  Cardigan- 
shire, and  other  parts  of  Wales,  as  well  as 
large  quantities  of  slate,  limestone,  and  mar- 
ble. Various  manufactures  in  lead,  iron, 
copper,  and  brass  are  carried  on  at  Holywell 
in  Flintshire.  Flannel  in  considerable  quan- 
tities, coarse  cloth,  and  stockings  are  manu- 
factured in  Montgomeryshire  and  other  parts 
of  North  Wales. 

Further  illustrations  of  the  industry  of 
Wales  \rill  be  found  under  Coppee;  Gla- 
morgan; Iron;  Merthyii  Tybvii.;  Swan- 
sea. 

WALES,  NEW  SOUTH.  The  produce  of 
this  colony  is  briefly  adverted  to  under  Aus- 


TnM,iA.  The  following  details  relate  to  its 
commerce  and  produce  in  recent  years. 

In  1848  the  shipping  inwards  amounted  to 
109,304  tons ;  outwards,  to  187,322  tons.  The 
wool  exported  was  22,909,711  lbs.,  valued  at 
1,240,144Z.  On  Jan.  1,  1849,  the  total  num- 
ber of  sheep  in  the  colony  was  11,600,819 ;  of 
cattle,  1,752,852;  of  horses,  113,895;  of  pigs, 
70,875.  The  produce  of  wheat  in  1848  was 
1,528,874  bushels ;  of  maize,  263,340  bushels ; 
of  bariey,  145,219  bushels ;  of  oats,  116,634 
bushels  ;  of  potatoes,  14,954  tons  ;  of  tobacco, 
3059  cwts. ;  of  hay,  37,795  tons ;  of  wine, 
103,106  gallons ;  of  brandy,  1263  gallons. 

The  value  of  the  imports  and  exports  in 
recent  years  is  shown  as  follows : — 

Imports.  Exports. 

1844.,..    931,300?  1,128,100/. 

1845 ... .  1,233,900  ....  1,556,000 
1846....  1,600,500  ....1,481,500 
1847....  1,982,000  ....1,870,000 
1848 ....  1,556,500  ....  1,830,400 
1849....  1,793,400  ....1,891,300 

In  the  years  1846  and  1847,  the  imports 
exceeded  the  exports  ;  in  the  other  four  the 
exports  exceeded  the  imports. 

The  relative  value  of  imports  and  exports 
per  head  of  population  was  as  under  : — 


1844-46 
184749 


Imports  Exports 
per  head,  per  head. 

f6Z.  18s.  ..  11.  lis. 
per  annum|7;_  -^^^^  _  g/.  6s. 


The  following  results  relate  to  the  countries 
of  which  the  imports  and  exports  are  re- 
spectively the  produce  or  manufactm-e  : — 


Articles  the  produce  or  manufacture 

of  the  United  Kingdom  1,207,800Z. 

Less  re-exported   100,900 

Retained  for  home  consumption   . .  1,098,900?. 

Articles  the  produce  or  manufacture 

of  other  British  dominions   149,100 

Less  re-exported    18,600 

Retained  for  home  consumption  . .  -  130,,500 
Articles  the  produce  or  manufacture 

of  Foreign  States   436,500 

Less  re-exported    62,700 

Retained  for  home  consumption   . . .   373,800 

Total  imports  retained  for  home  ■  

consumption   1,603,200Z. 


Articles  the  produce  or  manufacture 
of  New  South  Wales    1,701,100 

Net  excess  of  exports  over  imports.  97.900i, 

The  trade  to  and  from  Great  Britain  was  as 
follows  : — 

Imports  from.        Exports  to. 

1844....    643,400/   854,900/. 

1845....  777,100  ....1,254,900 
1846....  1,119,300  ...,1,130,200 
1847 , . . .  1,347,200  ....  1,503,100 
1848....  1,084,100  ....1,483,200 
1849..,.  1,371,200  ,,..1,572,600 
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The  nnnual  averages  of  the  trade  with  this 
country  per  head  of  the  population  were  about 
as  follows : — 

Imports  Exports 
per  nead.  per  head. 

1844-46  \  (Al.  12s.  ..  61.  17s. 

1847-49  J  P^''^°'^"™(5Z.  13s.  ..  6/.  16s, 

Tlie  value  of  articles  the  produce  or  manu- 
facture of  New  South  Wales  exported  in  the 
three  years  1844-46,  was  3,335,200/.;  the 
value  of  those  articles  exported  in  the  last 
three  years  was  4,971,600/.,  being  an  increase 
of  1,636,400/.,  or  more  than  39  per  cent. 

WALNUT -TEEE.  The  uses  of  the 
walnut-tree  ai-e  various.  Before  the  introduc- 
tion of  mohogany  and  other  foreign  woods, 
the  wood  of  the  walnut-tree  was  held  in  higher 
estimation  than  that  of  any  other  European 
tree ;  and  many  specimens  of  furnitm-e  and 
carving  stiU  exist,  to  testify  the  beauty  (some- 
what sombre)  of  the  wood.  In  almost  every 
stage  of  its  growth  the  fruit  of  the  walnut- 
tree  is  used.  When  young,  green,  and  tender, 
walnuts  are  pickled  and  preserved  with  the 
husks  on.  About  the  end  of  Jime  they  may 
be  preserved  with  or  without  the  husks. 
When  the  nuts  are  fully  ripe,  Avhich  is  gene- 
rally at  the  end  of  September  or  the  beginning 
of  October,  the  kernel,  deprived  of  its  investing 
sldn,  is  eaten  in  great  quantities.  As  long 
as  the  sMn  can  be  easily  removed,  they  are  a 
nutritious  and  healthy  article  of  diet ;  but 
when  they  get  dry,  so  that  their  skins  stick  to 
them,  they  become  indigestible.  A  great  num- 
ber of  the  walnuts  consumed  in  England  are 
of  foreign  growth. 

The  albumen  which  constitutes  the  bulk  of 
the  seed  of  the  walnut  contains  an  oil,  which 
is  used  in  large  quantities,  especially  on  the 
Continent.  It  is  obtained  by  reducing  the 
seeds  to  a  pulp  by  means  of  a  stone  wheel 
and  basin,  and  then  expressing  the  oil,  first 
without  heat,  and  then  by  the  application  of 
heat.  The  oil  obtained  by  heat  is  used  by 
artists,  and  also  for  lamps, 

AU  parts  of  the  walnut-tree,  excepting 
the  albumen  of  the  seed,  possess  a  bitter 
principle,  which  acts  as  a  tonic  and  anthel- 
mintic, and  was  formerly  much  esteemed  as  a 
medicine. 

WARMING  AND  VENTILATION. 
Under  the  headings  Aunott's  Stove,  Cooking 
Appaeatus,  and  Stove,  descriptions  are  given 
of  various  gratos,  xtoves,  and  Jire-places ;  other 
modes  of  warming  buildings  call  for  a  little 
notice  here. 

The  emplojTnent  of  steam-boilers  in  large 
establishments  where  steam-engines  are 
worked,  is  one  of  the  circumstances  which 
have  led  to  the  very  extensive  adoption  of  the 


method  of  wanning  by  steam.  A  marked 
difference  is  observable  in  the  principle  of 
this  method,  as  compared  mth  that  of  hot- 
air  warming.  The  steam  is  not  permitted  to 
mingle  with  the  air  of  the  room  wliich  is  to 
be  wai-med,  but  acta  through  the  medium  of 
the  metallic  tube  which  confines  it,  and  which 
it  raises  to  a  temperature  sufficient  to  wai-m 
the  room.  The  efficacy  of  this  mode  of 
heating  depends  on  the  great  capacity  for  heat 
which  steam  possesses,  a  capacity  equal  to 
1000°  J  that  is,  a  pound  of  water  at  212°  Avill 
absorb  a  thousand  degrees  of  heat  in  becoming 
a  pound  of  steam.  Mr,  Scott  RusseU  calcu- 
latea  that  a  room  containing  500  cubic  feet  of 
air,  and  exposing  400  feet  of  surface,  may  be 
maintained  at  a  temperature  of  20°  above 
that  of  the  air  without — that  is  to  say,  at  60° 
in  the  inside  of  the  room  when  the  atmos- 
phere is  at  40°  without — for  a  space  of  twelve 
hours,  by  the  evaporation  of  two  gallons  of 
water,  and  at  the  expense  of  about  three 
pounds  of  coal.  This  mode  of  heating 
buildings  is  adopted  to  a  very  large  extent  in 
the  steam-power  factories. 

The  method  of  heating  by  hot  water, 
though  not  so  much  adopted  in  factories  as 
the  steam  method,  is  perhaps  of  more  ex- 
tensive appUcation  in  other  buildings.  Where 
all  the  apartments  to  be  warmed  are  on  one 
level,  an  open  boiler  may  be  used ;  but  where 
it  is  necessary  to  carry  the  pipes  to  different 
floors  of  a  building,  some  of  them  much 
above  the  level  of  the  boiler,  the  boiler  must 
in  that  case  be  closed,  Wlien  an  open  boiler 
is  employed,  a  pipe  branches  out  from  the 
upper  part  of  the  side,  extends  horizontally 
through  the  rooms  to  be  warmed  (without  in 
any  case  rising  above  the  level  of  the  water 
in  the  boiler),  and  returns  again  to  the  boiler, 
which  it  enters  at  a  lower  level  than  the  other. 
Under  this  arrangement  a  current  of  heated 
water  wiU  flow  from  the  boiler  at  the  upper 
orifice,  and,  after  traversing  the  tube,  return 
to  the  lower  orifice.  The  closed  boiler  is 
however  more  extensively  useful,  since  it 
enables  all  tlie  stories  of  a  building  to  be 
warmed  by  one  appai-atus.  The  whole  system, 
including  both  tubes  and  boiler,  is  filled  with 
water  at  a  valve  at  the  highest  point;  mix 
when  heat  is  applied  to  the  boiler,  a  circu- 
lation ensues  which  speedily  causes  the  whole 
length  of  tubing  to  become  hot.  Vai-ious 
modifications  of  this  hot-water  system  are 
adopted  in  the  new  Houses  of  Parliament, 
in  the  British  ]\Iiiseum,  and  otlier  pubhc 
buildings. 

Ventilation. — There  is  an  important  but 
often  neglected  circumstance  attending  the 
artificial  warming  of  buildings,  viz.  that  the 
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amount  of  fresh  au-,  reanisito  under  any 
conOition  for  animal  respii-ation,  must  be  more 
and  more  increased  in  proportion  to  the  fuel 
bm-ned  in  the  room ;  or,  more  correctly,  there 
must  be  one  portion  of  ak  to  feed  combustion, 
and  another    portion    to  aid  respiration. 
Tredgold,  Arnott,  Reid,  and  others,  have  cal- 
culated the  quantity  of  air  required  for  these 
purposes.    Tredgold  states  that  when  a  room 
containing  several  persons  is  heated  to  the 
average  and  customaiy  degi-ee,  it  wiU  be 
necessary  to  supply  four  times  as  many  cubic 
feet  of  fresh  air  per  minute,  as  there  are 
persons  in  the  room ;  that  is,  four  feet  for 
each  person.    But  there  must  be  an  outlet 
for  the  vitiated  air  equal  to  the  inlet  for  pure 
air ;  and  as  it  is  found  that  respired  air  ascends 
to  the  upper  part  of  the  room,  it  follows  that 
the  ceihng  or  some  neighbouring  part  is  the 
proper  place  for  an  outlet. 

In  ordinary  English  houses  no  steps  what- 
ever are  taken  to  regulate  either  the  supply 
of  pure  air  or  the  exit  of  vitiated  ah ;  but  it 
is  probable  that  om-  large  fire-places  regulate 
this  matter  tolerably  well.    In  crowded  rooms 
however,  where  the  amount  of  vitiated  breath 
bears  a  much  larger  ratio  to  the  cubical  con- 
tents, and  where  the  doors  are  generally  small 
compared  with  the  height  of  the  room,  the 
impure  air  cannot  escape  by  these  means,  and 
some  arrangements  must  be  made  near  the 
ceiling  for  the  removal  of  the  air.  These 
methods  are  chiefly  of  two  different  kinds ; 
the  one  by  the  use  of  a  revolving  wheel  or 
fan-ventilator,  and  the  other  by  the  action  of 
a  cMmney  or  tube.    At  the  Eeform  Club- 
House,  London,  a  steam-engine  works  a 
revoMng  fan,  capable  of  throwing  eleven 
thousand  cubic  feet  of  ah  per  mmute  into  a 
subteiTanean  tunnel  under  the  basement  story  j 
and  the  steam  from  the  small  steam-engme 
which  works  the  fan  supplies  three  cast-iron 
chests  with  the  requisite  heat  for  warmhigtbe 
whole  building. 

The  second  mode  of  effecting  ventilation, 
viz.  by  the  use  of  a  tube  or  chhnney  openmg 
into  the  air  from  the  upper  part  of  an  apart- 
ment, depends  for  its  action  on  the  ascensive 
power  possessed  by  a  lofty  aerial  column.  As 
the  heated  air  of  a  furnace-chimney  carries 
up  the  smoke,  &c.,  more  rapidly  if  the  chunney 
be  very  lofty,  so  does  a  lofty  chimney  exceed 
a  low  one  in  carry  ing  off  vitiated  air  ;  and  for 
the  same  reason,  even  if  no  chimney,  properly 
30  called,  be  provided,  a  lofty  room,  furnished 
with  appropriate  openings  in  its  ceihng,  wiU 
furnish  a  draught  to  carry  off  impure  air  more 
rapidly  than  a  low  room;  and  in  many  of 
our  public  buildings  this  arrangement  is 
deemed  sufficient. 


WATER. 


]758 


Dr.  Amott  has  made  use  of  the  ascending 

force  of  the  column  of  heated  air  in  an  ordi- 
nary chimney  as  a  means  of  ventilating 
ordinaiy  sitting  rooms,  by  placing  a  balanced 
valve  in  an  opening  from  the  room  into  the 
chimney.  He  has  also  introduced  very  re- 
cently a  mode  of  ventilating  large  buildings 
by  applying  the  pressure  of  a  column  of 
water  to  work  a  forcing  air-pvimp.  These 
admh-able  contrivances,  so  worthy  of  the 
accomphshed  physician  to  whom  they  are  due, 
ai-e  noticed  under  Aenott's  Ventilator. 
Many  forms  of  ship-ventilation  depend  on  the 
use  of  an  air-pump. 

WARWICKSHIRE.  The  mmerals  of 
this  county  consist  cliiefly  of  one  small  coal 
field,  and  some  quarries  of  gritstone.  There 
are  no  less  than  170  miles  of  canal  in  this 
county;  and  it  is  also  well  suppUed  with  rail- 
ways. Warwickshire  stands  on  the  verge  of  a 
manufacturing  district  and  contains  within 
itseH  many  busy  towns.  The  two  most 
notable  of  these,  in  an  industrial  point  of 
view,  are  noticed  elsewhere.    [Bibmingham  ; 

COVENTBY.] 

WATCH.   [Clock  and  Watch  Making.] 
WATER,  in  its  liquid,  aeriform,  or  sohd 
state,  is  universally   diffused  through  na- 
ture.  It  was  once  considered  as  one  of  the 
four  elements,  and  is  in  common  language 
stiU  frequently  so  termed.    Water  however  is 
now  known  to  be  a  compound  substance  con- 
sistuig  of  hydrogen  and  oxygen.  It  is  colour- 
less, transparent,  inodorous,  and  insipid;  it 
is  an  imperfect  conductor  of  heat  and  electri- 
city ;  it  is  very  slightly  compressible,  jdelding 
only  n,bout  46-65  milhonths  of  its  bulk  to  the 
pressure  of  the  atmosphere.     Its  specific 
gravity  is  1,  being  the  unit  to  which  the  den- 
sity of  all  hquids  and  sohds  is  refen-ed,  as  a 
convenient  standard,  on  account  of  the  faci- 
hty  with  which  it  is  obtained  in  a  pm-e  state. 
Like  all  other  fluids  and  substances  it  expands 
by  exposure  to  an  increase  of  temperature  ; 
and  with  a  curious  exception,  the  dilatation 
within  certain  limits  is  proportionate  to  the 
degree  of  heat  to  which  it  is  subjected.  When 
water  is  heated  to  a  certain  point,  which  is 
arbitrarily  fixed  on  the  scale  of  Fahrenheit's 
thermometer  at  212°,  it  acquires  the  greatest 
volume  it  is  capable  of  assuming;  it  then 
boUs,  and  is  converted  into  vapour.  Steam  at 
212°  occupies  about  1700  times  as  much  space 
as  the  water  does  from  which  it  is  generated. 
It  is  upon  the  elastic  force  of  steam  commu- 
nicated by  heat,  and  the  instantaneous  annihi- 
lation of  it  by  cold,  that  the  working  of  the 
steam-engine  depends. 

Water  is  seldom  found  in  a  state  of  perfect 
I  purity,  but,  from  its  great  solvent  and  ab- 
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sorbent  power,  it  is  impregnated  witli  a  variety 
of  saline  substances,  gases,  and  animal  and 
vegetable  substances,  either  living  or  under- 
going a  process  of  decomposition.  The 
effect  of  these  is  to  communicate  different 
properties,  and  generally  give  it  a  peculiar 
taste,  and  not  unfrequently  an  odour,  wliich, 
if  not  cognisable  by  the  blunted  senses  of 
man,  is  so  by  animals,  especially  the  camel, 
which  can  scent  water  at  a  great  distance  in 
the  desert.  The  specific  gravity  is  often 
much  increased,  especially  that  of  sea-water 
and  of  mineral  waters,  from  the  saline  ingre- 
dients, and  of  some  of  the  great  rivers,  from 
the  quantity  of  mud  and  other  matters  which 
they  contain. 

Raiti-Watcr  is  commonly  reckoned  the 
purest :  but  it  is  by  no  means  so  free  from 
accidental  impregnations  as  is  generally  sup- 
posed. Whatever  foreign  ingredients  exist 
in  the  atmosphere  of  any  place  are  brought 
to  the  ground  bythefirstrain  that  falls.  Eam- 
water,  from  its  great  purity,  has  high  solvent 
powers,  which  fit  it  well  for  the  part  it  has  to 
perform  in  the  economy  of  nature,  and  also 
for  many  operations  in  the  laboratory.  In 
tliis  respect  it  is  neai-ly  equal  to  distUled 
water.  The  surface  water  of  sandy  districts 
is  the  purest  that  can  be  obtained natxirally, 

Deiu  differs  little  from  rain,  save  in  con- 
taining more  atmospheric  air.  Ice-water 
differs  when  first  obtained,  from  rain,  in  being 
destitute  of  atmospheric  air,  and  hence  it 
cannot  sustain  respiration  in  fishes  ;  it  is  for 
the  same  reason  mawMsh  and  insipid ;  but 
by  exposure  to  the  air  it  speedily  absorbs 
a  due  proportion.  Snow-water  is  nearly 
similar. 

Spring-water  is  of  various  degrees  of  parity, 
according  to  its  source  and  the  strata  through 
which  it  passes.  Its  most  common  soui'ce  is 
rain,  which  percolates  through  some  of  the 
superficial  strata,  and,  meeting  with  some 
obstacle,  is  forced  up  to  the  surface.  River- 
water  mostly  originates  in  springs,  augmented 
by  rain-water.  If  it  flows  over  sand  or  granite, 
it  is  found  very  pure,  depositing  in  its  course 
many  eai-thy  salts,  especially  the  calcareous 
ones,  from  the  escape  of  carbonic  acid.  This 
circumstance  renders  the  water  vapid,  and 
less  pleasant  to  drink  than  spring-water.  It 
possesses  however  the  property  of  absorbing 
much  oxygen  ;  hence  the  surface-water  both 
of  rivers  and  the  ocean  holds  more  oxygen 
than  the  atmospheric  air,  to  the  amount  even 
of  21}-1  per  cent.  This  contributes  both  to 
the  maintenance  of  the  respiration  of  fishes, 
and  these,  iu  their  turn,  to  the  growth  of 
aquatic  plants.  Well-water  is  generally 
obtained  from  a  greater  depth  than  spring- 
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water.  It  is  also  generally  hard,  or  is  apt  to 
become  so  if  kept  in  a  reservou-  lined  with 
bricks,  unless  they  be  coated  with  an  insolu- 
ble cement.  The  water  from  old  wells  is 
more  pure  than  from  recent  ones,  the  soluble 
particles  bemg  aU  graduaUy  washed  away. 
The  pump  and  well  waters  in  and  about 
Loudon,  and  chalky  districts  in  general,  are 
mostly  hard. 

Lake-water  varies  much  in  its  composition. 
The  main  difference  depends  on  the  lake  pos- 
sessuDg  an  outlet  or  being  destitute  of  one. 
The  water  of  the  former  generally  corresponds 
with  that  of  the  rivers  which  flow  into  it;  but 
the  flow  becoming  slower,  there  is  more  scope 
for  the  development  of  animal  and  vegetable 
matters,  and  for  the  decomposition  of  organic 
remains. 

Marsh-water  is  stagnant,  and  abounds  in 
animal  and  vegetable  remains,  either  in  a 
state  of  decomposition  or  passing  into  new 
combinations,  generally  of  a  low  grade,  as  the 
lowest  members  of  the  vegetable  kingdom 
and  those  of  each  section  of  the  animal  are 
mostly  aquatic.  These  waters  ai-e  for  the 
most  part  unwholesome,  both  from  the  gases 
they  emit,  and  also  when  used  as  drink. 
Impure  or  putrid  water  may  be  rendered  pure 
by  adding  aliun  or  recently  prepared  charcoal, 
or  by  simply  pom-ing  it  from  one  vessel  into 
another  in  the  sun. 

Sea-ivater  abounds  in  saline  matters  so 
much,  that  it  is  unfit  for  use  internally,  except 
in  small  quantity  as  a  medicine.  Sea-water 
may  be  rendered  fit  for  drinking  by  pressure, 
filtration,  and  freezing,  or  simply  by  boiling 
it,  and  condensing  the  steam  as  it  arises. 
Eor  many  chemical,  phaiTnaceutical,  and  even 
dietetical  pm-poses,  water  must  be  of  greater 
purity  than  it  is  generally  found.  For  this 
end  it  is  directed  to  be  distilled,  in  which 
process  never  more  than  two-thirds  of  the 
water  put  into  the  still  should  be  allowed  to 
pass  over. 

Mineral  Waters  are  generally  characterised 
by  possessing  some  principle  different  from 
what  is  found  in  common  water,  or  some  of 
the  ordinary  principles  in  unusual  proportion  ; 
yet  among  these  are  reckoned  certain  springs 
which  have  no  claim  to  repute  bej'ond  what 
is  due  to  their  extreme  purity,  such  as  Malvern 
and  HoljTvell,  or  to  having  a  higher  tempera- 
tm'e  throughout  the  year  than  the  mean  of  the 
latitude  where  they  are  situated.  These  last 
are  classed  among  the  thermal  springs,  which 
are  properly  divided  into  two  sections,  the 
mineralised  hot  springs  and  the  mimineralised, 
among  which  are  some  only  tepid,  such  as 
Matlock,  Avliere  some  springs,  are  06°  the 
lowest  of  the  class  in  Britain,  and  others  cold, 
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presenting  this  peculiarity,  that  the  tepid 
springs  arise  from  fifteen  to  thirty  yards  above 
the  level  of  the  river  Derwcnt,  whilst  those 
which  ai-ise  either  above  or  below  this  range 
are  cold. 

For  practical  purposes  mineral-waters  may 
he  classed  under  four  heads,  each  susceptible 
of  secondai-y  heads,  according  as  they  are  hot 
or  cold,  or  have  other  peculiarities,  viz.: 
saline,  alkaline,  chalybeate,  and  sulphureous. 

It  has  never  ceased  to  he  an  object  of 
interest  to  determine  whether  sea-water  can 
be  so  distilled  on  board  a  ship  as  to  jaeld 
drinkable  fi-esh-water.  Many  processes  have 
been  devised  for  this  pui-pose  ;  hut  all  have 
been  wanting  in  some  one  or  more  desked 
qualities.  Some  of  the  goveipment  ships 
have  lately  been  provided  with  Grant's  Dis- 
tiUing  and  CooMng  GaUey ;  during  the  period 
it  is  required  to  keep  the  fires  alight  in  these 
galleys  for  purposes  of  cooking,  the  distilla- 
tion of  salt  water  is  going  on  so  as  to  yield 
one  gallon  of  disfiUed  water  per  man  per  day. 
like  aU  distilled  water,  it  is  vapid  at  first  from 
the  loss  of  oxygen  during  the  process ;  but  the 
motion  of  the  ship  is  said  to  aerate  the  dis- 
tilled water  in  the  tanks,  by  agitation.  Expe- 
riments have  been  made  in  one  of  the  govern- 
ment ships,  to  see  whether  the  oxygen  might 
be  restored  to  distilled  water  by  an  electrical 
cun-ent  passed  through  it ;  but  this  seems  too 
comphcated  an  arrangement  for  the  rough 
usages  of  a  ship. 

WATER  SUPPLY;  WATER  WORKS. 
Before  the  building  of  New  London  Bridge, 
a  considerable  part  of  the  metropolis  was 
suppUed  with  water  by  machinery,  placed  close 
to  the  old  bridge  ;  hut  that  machinery  being 
removed,  other  an-angements  for  supply  have 
had  to  be  made. 

The  following  are  the  modes  in  which 
London  is  now  supplied  with  water.  The 
New  River  Company  obtains  its  supply  from 
the  rivers  Lea  and  Arm  well ;  the  East  London 
Company  from  the  river  Lea ;  the  Hampstead 
Company  from  sprmgs  near  Hampstead;  the 
Grand  Junction  Company  from  the  Thames 
near  Kew;  the  West  Middlesex  Company  from 
the  Thames  near  Barnes ;  the  Chelsea  Com- 
vany  from  the  Thames  near  Chelsea;  the 
Southwarh  and  Vauxhall  Company  from  the 
Thames  near  Battersea  and  the  Lambeth 
Company  from  the  Thames  near  Thames 
Ditton.  When  certain  new  arrangements  of 
the  various  companies  are  complete,  no  sup- 
ply will  be  obtained  from  the  Thames  at  a 
lower  point  than  Chelsea.  Most  of  the  com- 
panies have  filtering  or  settling  reservoirs, 
for  purifying  the  water  a  little  before  it  reaches 
the  seiwice  mains. 


The  agitation  for  improved  and  increased 
water  supply  is  well  known  to  all  newspaper 
readers ;  some  projectors  suggest  that  water 
should  be  obtained  from  a  yet  higher  point  in 
the  Thames;  some  select  the  Verulam;  some 
the  Wandle ;  some  the  Colne.  Many  think 
that  Ai'tesian  Wells  might  supply  the  whole 
of  London;  while  a  recently  proposed  plan, 
which  has  been  received  with  much  favour,  is 
for  catching  the  rain  water  over  a  large  sandy 
surface.  The  subject  is  now  before  the  legis- 
lature. 

See  other  details  under  Aqueducts  ;  Ar- 
tesian Wells. 

WATE  RFORD.  The  Waterford  mountains 
contain  two  varieties  of  slate:  the  old  tran- 
sition slate,  colom-ed  gray,  which  is  extensively 
used  for  roofing,  and  the  newer  slate,  which 
rests  on  the  older;  the  lower  portions  of  its 
strata  consist  of  alternating  beds  of  brownish- 
red  quartzose  conglomerate  and  coarse  red 
slate.  The  valleys  are  occupied  by  limestone, 
and  there  is  a  clay-slate  district,  which  con- 
tains several  copper  and  lead  mines,  some  of 
which  are  worked.  Iron-ore  is  also  found. 
Of  the  entire  area  of  the  county  (461,553 
acres)  325,345  acres  are  arable,  105,496  un- 
cultivated, 28,408  in  plantations,  and  the  rest 
covered  by  water  or  occupied  by  towns.  The 
common  course  of  tillage  is  potatoes,  wheat, 
oats,  and  again  potatoes;  but  some  of  the 
better  farmers  grow  only  one  corn  crop  in  the 
course.  The  common  Irish  cow  is  the  general 
dairy  stock. 

In  Waterford  town  the  exports  are  chiefly 
to  England,  and  almost  wholly  agricultural — 
bacon,  pork,  butter,  grain,  flotu-  and  meal, 
cattle,  sheep,  and  pigs.  The  gross  produce  of 
the  customs'  duties  in  1848  was  134,897^. 
The  saUing  vessels  registered  as  belonging  to 
the  port  in  1848  were  78  under  50  tons,  and 
123  of  50  toJis  and  upwards ;  the  aggregate 
burden  was  23,244  tons;  steamers,  14  (3187 
tons). 

WATERPROOF  COMPOSITIONS. 
Many  patents  have  been  taken  out  for 
methods  of  rendeiing  cloth  and  leather  water- 
proof. In  1835  Mr.  Hellewell,  of  Salford, 
took  out  a  patient  for  a  solution,  which,  by 
immersion,  should  render  cotton  and  other 
fabrics  waterproof ;  it  is  a  composition  of  rock 
alum  and  whiting  in  water,  and  its  action  is 
aided  by  a  subsequent  apphcation  of  soap  and 
water.  Mr.  Hall,  of  Doncaster,  patented  in 
1839  a  method  of  waterfiroofing  cloth  by  im- 
mersion ;  one  solution  desciibed  consists  of 
alum,  white  lead,  and  water ;  and  another  of 
alum,  white  lead,  acetic  acid,  and  water;  and 
the  cloth,  after  steeping  in  one  of  these  solu- 
tions, is  passed  through  a  solution  of  quick 
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limo,  aud  a  third  time  tlirongli  a  golution  of 
boilud  Irisli  moss,  which  acts  as  a  mucilage. 
Tliero  are  other  patents  of  a  somewhat  similar 
character  to  the  above,  and  there  have  also 
been  numerous  methods  published  but  not 
patented. 

The  surface- application  of  a  speoies  of  var- 
nish has  been  the  subject  of  many  patents. 
A  composition  was  introduced  for  this  pur- 
pose some  yeai's  ago,  formed  of  linseed  oil, 
pipe-clay,  burnt  umber,  white  lead,  pounded 
pmnice  stone,  and  one  or  two  other  sub- 
stances. This  was  not  intended  as  a  water- 
proof composition  for  ordinaiy  clothing,  but 
rather  for  tarpauling,  awnings,  coach-top 
covers,  boat-cloalcs,  and  other  coarse  ma- 
terials. Mr.  Newberry's  patent,  taken  out  in 
1140,  is  for  a  mode  of  applying  waterproof 
composition  in  such  away  as  to  leave  one 
side  of  the  woven  fabric  free  from  its  in- 
fluence, thereby  presenting  to  the  eye  a  tex- 
ture nearly  resembling  that  of  ordinary  cloth. 
The  application  of  a  layer  of  cement,  gura,  or 
varnish  between  two  other  substances,  with  a 
view  to  render  the  inner  one  impervious  to 
water,  has  been  practised  under  many  dif- 
ferent modifications,  including  that  which  is 
known  by  the  name  of  the  inventor,  Mackin- 
tosh. In  the  year  1824  Mr.  Weise,  of  Ber- 
mondsey,  devised  a  peculiar  kind  of  fabric, 
which  consists  of  fibrous  materials  spun  into 
yarn;  the  yarn  is  dipped  in  caoutchouc  solu- 
tion before  wea^nng ;  and  in  order  to  render 
the  meshes  impervious  to  water,  the  cloth  is 
drawn  over  a  heated  cyhnder,  whereby  the 
composition  is  so  far  melted  as  to  flow  into 
them.  The  waterproof  or  Macintosh  cloth  is 
made  by  applymg  a  layer  of  dissolved  caout- 
chouc to  cotton  or  other  cloth.  The  cloth 
is  stretched  upon  frames  aud  brushed  over 
with  it ;  and  the  surfaces  of  two  such  pieces, 
while  in  a  partially  damp  state,  are  laid  one 
tipon  another,  and  pressed  between  rollers 
till  they  firmly  and  inseparably  unite.  The 
double  fabric  thus  produced  is  wholly  imper- 
vious to  water,  and  is  at  the  same  tmie  free 
from  any  adhesive  substance  on  the  surface. 

The  useful  application  of  air  for  beds, 
cushions,  seats,  and  similar  articles,  is  de- 
pendent on  the  formation  of  aur-tight  cases ; 
and  this  air-proof  quality  is  brought  about  by 
nearly  the  same  means  as  watei-prooflng. 
men  a  bag  has  been  made  of  caoutchouc  or 
similar  cloth,  and  rendered  also  au--tight  by 
somewhat  similar  means  at  the  seams,  air 
may  be  passed  into  it  as  a  substitute  for  more 
sohd  materials.  In  practice  there  ai-e  some 
verj'  neat  aiTangements  adopted  in  effecting 
this  Temporarv  air-seats  or  cushions  are 
made  by  forming  a  bog  of  air-tight  oloth, 


perfectly  enclosed  at  every  part  except  one 
corner,  where  is  inserted  ft  fjmall  tube  aud 
stop-cock,  capable  of  admitting  or  preventing 
communication  from  the  interior  to  tlie  ex- 
terior. The  cock  being  opened,  and  tlie  tube 
applied  to  the  mouth,  aiv  is  blown  into  the 
cushion,  until  it  expands  to  the  desired  degree 
of  fulness ;  the  cock  is  then  closed,  and  the  au- 
remains  imprisoned.  In  this  state  the  cushion 
is  of  a  more  equable  kind  than  any  one  stuffed 
with  solid  materials ;  and  if  the  envelope  be 
well  made,  it  wUl  retain  its  efficacy  for  a  long 
time.  When  not  in  use,  such  a  cushion  can 
have  the  air  expressed  from  it,  and  may  then 
be  folded  up  into  a  small  space. 

It  is  obvious  that  seats,  cushions,  pillows, 
and  beds  of  various  kinds,  having  a  similar- 
object  in  view  in  respect  to  softness,  fulness, 
and  elasticity,  may  be  made  by  similar  nieans. 
When  the  quantity  of  ah-  included  in  an 
envelope  is  greatly  increased,  it  may  be  niade 
the  means  of  producing  actual  pressure  in  a 
more  equable  way  than  by  any  sohd  bodies. 
Thus,  an  an- -tight  bandage,  so  formed,  is  often 
used  in  surgical  operations. 

The  patents  for  caoutchouc  waterproof 
materials  talten  out  by  Mr.  Hancock,  Mr. 
Sievier,  and  other  inveptors,  within  the  last 
few  yeai's,  are  so  exceedingly  numerous  that 
we  can  only  speak  of  them  generally.  Oue 
patent  is  for  cutting  cotton  and  other  fibres 
into  very  small  fragments,  mixing  them  with 
dissolved  caoutchouc,  and  forming  sheets  of 
material  from  this  mixture.  Another  patent 
relates  to  a  method,  in  which  very  thin  sheets 
of  caoutchouc  ai-e  cemented  by  a  solution  of 
caoutchouc  to  gauze,  bobbm  net,  or  other 
open  material ;  and  on  this,  as  a  ground,  and 
with  a  similai'  cement  of  quick-drying  caout- 
chouc, is  laid  a  stratum  of  fibres.  The  fibres 
are  pressed  and  di-essed;  and  the  open  and 
extensible  meshes  of  the  gauze  or  bobbin-net 
give  to  the  whole  an  elasticity  which  closely- 
woven  textm-es  cannot  impart. 

The  attempts  to  render  leather  waterproof 
depend  in  general  on  the  filhng  up  of  the 
small  pores  which  have  pre\iously  admitted 
the  tannin,  the  substance  imbibed  being  such 
as  win  repel  or  resist  water.  Many  such 
compositions  have  been  proposed  at  difi"ereut 
times,  of  which  the  mention  of  a  few  wUl 
here  suffice.  Melt  over  a  slow  fire  n  quai-fc  of 
boiled  linseed  oil,  a  pound  of  mutton  suet, 
three  quarters  of  a  pound  of  yellow  bees'- 
wax,  and  a  half  a  pound  of  common  resui,  or 
smaller  quantities  in  the  hke  relative  pro 
portions;  and  with  this  mixtiu^e  saturate  the 
leather  of  hew  boots  or  shoes,  while  the  latter 
is  slightly  warm.  Another  method  is  to  melt 
two  ounces  of  yeUow  beos'-wax,  two  ounces  of 
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Burgiindy  pitch,  and  two  ounces  of  turpentine , 
in  a -pint  of  linseed  oil,  and  mtli  this  mixture 
to  saturate  the  wai-m  leather.  Another  mix- 
ture for  this  purpose  consists  of  six  ounces  of 
caoutchouc  boiled  for  two  hours  in  two  quarts 
of  Unseed  or  neat's-foot  oil.  Lastly,  a  mode 
has  been  much  recommended  of  applying  a 
hot  mixture  of  two  parts  tallow  and  one  part 
resin,  with  which  the  leather  may  be  com- 
pletely saturated,  the  resin  imparting  an 
antiseptic  quahty  to  the  tallow. 

WATT,  JAMES.  Of  all  the  great  men 
whose  names  are  indissolubly  connected  with 
the  history  of  the  steam-engine,  J  antes  Watt 
undoubtedly  takes  the  lead.  Watt  was  born 
at  Greenock  in  1736 ;  and  in  his  16th  year  he 
was  apprenticed  to  an  instrument  maker  in 
Glasgow.  At  the  end  of  three  years  he  re- 
moved to  London,  in  1755,  and  placed  himself 
with  a  mathematical  instrument  maker  ;  but 
in  little  more  than  twelve  months  the  state 
of  his  health  compelled  him  to  return  to 
Scotland. 

Shortly  after  his  return  from  London,  Watt 
established  himself  as  an  instrument  maker 
within  the  precincts  of  Glasgow  University. 
In  1763  Professor  John  Anderson,  who  then 
occupied  the  chair  of  natural  philosophy  in 
the  university,  having  requested   him  to 
examine  and  repau-  a  small  model  of  New- 
comen's  steam-engine,  which  could  never  be 
made  to  work  satisfactorily,  his  sagacity  led 
him  to  discover  and  remove  the  defects  of 
this  model;  and  he  also  discovered  the  im. 
perfections  of  the  machine  itself,  and  was  led 
to  investigate  those  properties  of  steam  upon 
which  its  action  depended.    The  chai-actnr  of 
Watt's  improvements  is  briefly  noticed  in  the 
article  Steam-Engine.    He  next  opened  a 
shop  in  the  Salt  Market,  Glasgow,  where  he 
continued  to  make  improvements   in  the 
steam-engine;  and  where,  in  addition  to  his 
employment  as  a  mathematical  instrument 
maker,  he  devoted  much  time  to  the  practice 
of  land-surveying.    He  afterwards  adopted 
the  profession  of  a  civil  engineer.   In  1768 
he  found  in  Dr.  John  Eoebuck  an  individual 
capable  of  appreciating  the  value  of  his  im- 
provements in  the  steam-engine,  and  suffi- 
ciently enterprising  to  support  him  in  further 
experiments.    The  assistance  of  this  gentle- 
man enabled  him  to  set  up  an  engine,  for 
which  he  obtained  a  patent,  Jan.  5,  1769. 
Matthew  Boulton,  of  Soho  near  Birmingham, 
Ijurchased  Boebuck's  share  ;  and  in  1774 
Boulton  and  Watt  entered  into  partnership. 

At  the  latter  end  of  1774  Watt  completed 
at  Soho  his  fourth  model  engine,  which  was 
exhibited  to  a  deputation  from  the  Cornish 
miners,  and  to  other  persons  competent  to 
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judge  of  its  performances,  which  were  deemed 
highly  satisfactory.  Perfect  however  as  was 
the  action  of  the  improved  machine,  tlie 
patentees  knew  that  much  remained  to  be 
done  to  bring  it  into  extensive  operation; 
and  they  succeeded  in  obtaining  an  extension 
of  the  patent  till  tlie  year  1800.  Of  the 
sphited  manner  in  which  Boulton  conducted 
the  mercantile  department  of  the  great  ad- 
venture some  idea  may  be  formed  from  the 
fact,  thatupwatds  of  47,000Z.  was  spent  before 
the  patentees  began  to  receive  any  return; 
but  at  length  their  remuneration  began  to 
pour  in,  and  in  no  scanty  stream.  They 
were,  however,  put  to  great  expense  by  legal 
proceedings  against  infringements  of  then- 
patent,  and  in  defence  of  the  patent  itself. 

At  a  social  meeting  of  scientific  men,  a 
suggestion  was  thrown  out  Avhich  led  Watt  to 
the  invention  of  the  useful  little  machine 
known  as  the  Copying  Press,  for  -which  he 
obtained  a  patent.  Towards  the  latter  end  of 
1786,  on  a  visit  to  Paris,  undertaken  at  the 
instance  of  the  French  government  for  the 
purpose  of  suggesting  improvements  oti  the 
Machine  de  Marly,  Watt  became  acquainted 
with  Berthollet,  whose  method  of  bleaching 
with  chloiine  he  brought  to  this  country,  and 
introduced,  with  certain  improvements  of  his 
own,  in  the  bleach-works  of  Mr.  Macgrigor, 
near  Glasgow,  whose  daughter  he  had  maiiied 
in  1775. 

Concerning  Watt's  share  in  the  discovery 
of  the  composition  of  water,  an  investigation 
in  which  he.  Cavendish,  and  Lavoisier,  were 
engaged  about  the  same  time,  we  must  refer 
those  who  are  curious  to  Arago's  Life  or 
'Eloge'  of  Watt,  and  to  the  'Historical  Ac- 
count of  the  Discovery  of  the  Compbsition  of 
Water,'  by  Lord  Brougham. 

One  of  the  last  of  the  projects  to  which 
Watt  devoted  his  attention  after  his  retire- 
ment from  business  was  a  machine  for  copy- 
ing sculpture,  with  which  he  proceeded  so  far 
as  to  execute  several  specimens. 

In  acknowledgment  of  his  invaluable  ser- 
vices it  was  intimated  to  Watt  a  few  years 
before  Ms  death,  that  'the  highest  honour 
usually  confen-ed  in  England  on  men  of 
Uterature  and  science  (knighthood)  was  open 
to  him,  if  he  expressed  a  wish  to  that  effect ;' 
but  while  he  felt  flattered  by  the  intimation, 
he  determined  to  dechne  it.    He  became  a 
member  of  the  Eoyal  Society  of  Edinburgh 
in  1784,  of  that  of  London  in  the  followiiig 
year,  of  the  Batavian  Society  in  1787,  and  in 
1808  a  correspondent  of  the  French  Institute ; 
and  in  1814  the  'Academie  des  Sciences  '  of 
the  Institute  elected  him  one  of  its  eight 
foreign  associates.   Ie  1806,  by  a  spontaneous 
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vote,  the  university  of  Glasgow  corifen-ed 
upon  him  ths  honorary  degree  of  LL.D.  In 
1824  a  subscription  was  entered  into  for  a 
statue,  which  was  sculptured  by  Chantrey, 
and  is  now  in  Westminster  Abbey.  Another 
statue  by  Chantrey  adorns  an  elegant  chapel 
erected  by  Watt's  only  surviving  son,  at  the 
parish  church  of  Handsworth,  near  Birming- 
ham, in  the  chancel  of  which  he  was  interx'ed. 
Other  statues  havebeen  erected  in  St.  George's 
Square,  Glasgow,  and  in  the  university  of 
Glasgow. 

Every  Exliibition  of  manufactures  owes  a 
debt  to  James  Watt,  of  which  it  would  be  in 
vain  to  attempt  to  determine  the  value. 

WAX.  There  are  several  varieties  of  this 
substance.  Bees'  Wax  is  a  secretion  from  the 
ventral  scales  of  the  bee.  With  this  sub- 
stance the  comb  is  constructed.  From  the 
comb  the  wax  is  extracted  chiefly  by  pressure 
and  by  melting  it  in  hot  water,  in  which  the 
impurities  subside,  after  which  the  wax  is 
poured  into  moulds.  The  wax  has  a  yellowish 
or  orange  colour,  and  a  peculiar  odour.  Even 
in  winter  it  is  soft  enough  to  be  indented  by 
the  nail,  and  in  summer  it  is  much  softer.  It 
melts  at  about  143°  to  150°  Eahr. 

White  Wax  is  obtained  by  melting  yeUow 
wax  by  means  of  steam,  running  it  off  into  a 
perforated  trough  called  a  Cradle,  from  which 
it  falls  into  water.  By  this  means  the  wax  is 
solidified  and  converted  into  a  land  of  ribbon; 
it  is  afteiTvards  bleached,  re-melted,  re- 
bleached,  and  refined.  Pure  wax  thus  ob- 
tained is  nearly  devoid  of  smell,  and  is  white 
with  a  yellowish  tint ;  it  is  brittle  and  insipid ; 
its  melting  point  is  158°  Eahr.,  and  it  solidifies 
at  149°. 

Sealing  Wax  is  not  properly  a  wax.  It  is 
composed  of  shel-  lac  ( 4  parts ) ,  Venice  Turpen- 
tine (1  part),  and  cinnabar  (3  parts).  The 
round  sticks  of  sealing-wax  are  made  by  hand 
on  a  smooth  slab  of  marble,  which  is  kept  at 
a  moderate  temperature  by  a  bra^iier  or  chafing- 
dish  placed  beneath  it.  A  quantity  suflEicient 
to  make  about  six  sticks  is  rolled  out  on  the 
slab  into  one  long  stick,  which,  when  of 
proper  diameter,  is  cut  into  lengths.  The 
sticks  are  then  rolled  on  a  cold  slab  beneath 
a  smooth  piece  of  wood  or  metal,  and  are 
afterwards  pohshed  by  gently  fusing  the  sur- 
face, and  de\'ices  are  stamped  upon  them. 
Sticks  of  a  more  complicated  shajje  are  cast 
in  moulds.  For  the  best  black  sealing-wax, 
the  finest  ivory-black  is  substituted  for  the 
cinnabar.  Inferior  materials  are  used  for 
cheap  wax.  Soft  sealing-wax  contains  bees'- 
wax  in  the  place  of  the  shcll-lac. 

A  peculiar  kind  of  wax  is  yielded  by  the 
Ceroxylon  Andicoln,  or  Wax-Palm  of  South 


America.  Neai'  the  Andes  this  tree  grows  in 
all  its  grandeur,  elevating  its  majestic  trunk, 
coated  with  a  thick  incmstation  of  wax,  to  the 
height  of  180  feet  among  the  most  rugged 
precipices  of  the  wild  region  which  it  inhabits. 
It  does  not  extend  over  more  than  ]  5  or  20 
leagues  of  country  altogether.  The  tnink  is 
distinctly  marked  by  rings  caused  by  the  fall 
of  the  leaves,  which  are  from  18  to  20  feet 
long.  The  spaces  between  the  rings  are  pale 
yellow,  and  smooth  like  the  stems  of  a  reed, 
and  covered  with  a  tliick  coating  of  wax  and 
resin.  This  substance,  melted  with  a  third 
of  fat,  makes  excellent  candles.  Vauquelin 
ascertained  that  this  vegetable  matter  consists 
of  two-thu-ds  resin,  and  one-third- wax,  which 
is  only  a  httle  more  brittle  than  bees'-wax. 

WEATHER  GLASS.  [Bakometer.] 

WEAVING.  We  shall  glance  rapidly  over 
this  subject  in  the  following  order : — Plain 
Weaving;  Pattern  Weaving  ;  Double  Weaving  ; 
Cross  Weaving ;  Chain  Weaving ;  Pile  Weav- 
ing; Power  Weaving. 

Plain  Weaving. — Calico,  Irish  linen,  and 
plain  silk,  are  good  representatives  of  this 
kind  of  weaving.  In  the  language  of  weavers, 
the  long  threads  are  called,  according  to  cir- 
cumstances, iva7-p,  twist,  caine,  or  organzine ; 
while  the  cross  threads  are  called  weft,  \ooof, 
shoot,  or  tram.  We  shall  here  use  the  simple 
terms  warjp  and  weft.  The  warp  is  always 
afiixed  to  the  loom  or  weaving  machine ;  while 
the  weft  is  contained  in  the  shuttle,  a  small 
boat-like  instiiunent. 

The  first  operation  consists  in  laying  the 
requisite  number  of  threads  together  to  foiTu 
the  Avidth  of  the  cloth  :  this  is  called  warping. 
Supposing  there  to  be  1000  threads  in  the 
mdth  of  a  piece  of  cloth;  then  the  yarn, 
wound  on  the  bobbins  as  it  leaves  the  hand 
of  the  spinner,  must  be  so  unwound  and  laid 
out  as  to  form  1000  lengths,  constituting, 
when  laid  pai-allel,  the  warp  of  the  intended 
cloth.  The  ancient  method  was  to  draw  out 
the  wai-p  from  the  bobbins  at  full  length  in 
an  open  field ;  and  this  is  still  practised  in 
India  and  China;  but  the  xcarping-frame  is 
now  employed,  in  which  the  threads  ai-e 
arranged  by  means  of  a  frame  revolving  on  a 
vertical  axis.  When  the  wai-p  is  an-anged 
around  this  machine,  the  warper  talies  it  off 
and  winds  it  on  a  stick  into  a  ball,  preparatory 
to  the  process  of  beaming,  or  winding  it  on  the 
beam  of  the  loom.  The  threads,  in  this  latter 
process,  are  wound  as  evenly  as  possible  on  the 
beam ;  a  separator,  ravel,  or  comb  bcijig  used 
to  lay  them  parallel,  and  to  spread  them  out 
to  about  the  intended  width  of  the  cloth. 
AiTangemcnts  are  then  made  for  drawing,  or 
attaching  the  warp-threads  individually  to  cer- 
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tain  mechanism  of  the  loom.  I^  ^his  process 
all  tlie  threads  ai-e  attached  to  stays  fixed  to 
t.v-0  frames  called  heddles,  in  such  a  manner 
that  an  the  alternate  tlireads  (1st,  3rd,  oth, 
&c  )  can  be  drawn  up  or  down  by  one  heddle, 
and  alltherest  (2nd,  4th,  Gth,  &c.)  by  the  other. 

There  are  three  movements  attending  every 
thread  of  weft  which  the  weaver  throws  across 
the  warp.   In  the  first  place  he  presses  down 
one  of  the  two  treadles,  by  which  one  of  the 
two  heddles  is  depressed,  thereby  formmg  a 
kind  of  opening  called  the  shed.    Into  this 
shed,  at  the  second  movement,  he  throws  the 
shuttle  containing  the  weft-thread,  with  suffi- 
cient force  to  drive  it  across  the  whole  web. 
Then,  at  the  thkd  movement,  he  grasps  the 
latten,  which  is  a  kind  of  frame  caiTying  at  its 
lower  edge  a  comb-hke  piece  havmg  as  many 
teeth  as  there  are  threads  in  the  warp,  and 
■svith  this  he  drives  up  the  thread  of  weft  close 
to  those  previously  thrown.     One  thread  of 
weft  is  thus  completed,  and  the  weaver  pro- 
ceeds to  throw  another  in  a  similar  way,  but 
in  a  reverse  order,  that  is,  by  depressing  the 
left  treadle  instead  of  the  right,  and  by  throw- 
ing the  shuttle  from  left  to  right,  instead  of 
from  right  to  left.    In  the  commonest  mode 
of  wearing  the  shuttle  is  thrown  by  both  hands 
alternately;  but  about  a  centmTago  John  Kay 
invented  the  fly-shuttle,  in  which  a  string  and 
handle  ■ere  so  placed  that  the  weaver  can  work 
the  shuttle  both  ways  with  one  hand. 

In  weaving  plain  silks,  calicoes,  and  other 
webs  of  moderate  width,  there  are  two  leaves 
of  heddles  and  two  treadles,  for  dividing  the 
warp  into  two  parcels.  In  weaving  broader 
webs,  such  as  floor-cloth  canvas,  the  heddles 
and  treadles  are  more  powerful.  In  weavuig 
ribbons,  galloons,  &c.,  the  engine-loom  is  em- 
ployed, noticed  under  Kiband. 

Pattern  Weaving.  —  Pattern-weaving  has 
many  varieties,  in  which  different  colours  are 
combined  by  weaving.   If  all  the  threads  of 
the  warp  are  of  one  colour,  and  all  those  of 
the  weft  another  colom-,  it  produces  the  pecu- 
liar effect  called  shot  patterns.   A  stripe  is  a 
pattern  m  which  parallel  Hues  run  either  along 
or  across  the  warp  ;  while  a  check  is  an  alter- 
nation of  rectangles  like  a  chess-board,  or 
more  properly  hke  the  varieties  of  Scotch 
plaid.    The  production  of  a  stripe  depends 
either  upon  the  warper  or  the  weaver;  the 
production  of  a  check  depends  upon  both. 
[Check.]    In  the  twill,  which  includes  satin, 
bombazeen,  kerzeymere,  &c.,  the  weft-threads 
pass  over  one  warp-thrcad  and  under  two, 
over  one  and  under  three,  or  over  one  and 
under  eight  or  ten,  according  to  the  kind  of 
twill ;  the  effect  of  this  is,  to  produce  a  kind 
of  diagonal  ribbed  appearance,  either  on  the 


'  right '  or  the  '  wrong  '  side  of  the  cloth,  and 
a  smooth  and  glossy  appearance  on  the  other, 
according  as  the  one  thread  is  crossed  above 
or  below  by  the  weft.  [Bombazeen  ;  Check.] 
To  produce  such  results,  more  than  two  leaves 
of  heddles  are  required,  and  more  than  two 
treadles  to  work  them ;  and  the  weaver's  loom 
is  a  much  more  compUcated  machine  than 
that  for  plain  weaving. 

"When,  instead  of,  or  in  addition  to  a  twill, 
the  weaver  has  to  produce  sprigs,  flowers, 
spots,  or  any  kind  of  figm-e,  a  great  increase 
of  complexity  occurs.    The  weft  may  pass 
over  four  and  under  one  at  one  part  of  the 
•ividth  of  the  cloth ;  over  two  and  under  two  at 
another ;  over  one  and  under  four  at  another; 
according  to  the  part  of  the  figure  which  may 
happen  to  occur  at  any  particular  part  of  the 
width  of  the  cloth.    The  complex  movements 
thus  rendered  necessary  gave  rise  to  the  inven- 
tion of  the  draiv-loom,  in  which  strings  are  so 
arranged  that  a  boy  can  draw  down  the  requi- 
site wai-p-threads  prepai-atory  to  the  movement 
of  the  shuttle.    Early  in  the  present  century 
two  inventions  were*  made  with  the  view  of 
rendering  the  draw-loom  more  automatic. 
One  of  these,  called  the  draio-boy,  not  onlj 
superseded  the  necessity  of  employing  a  boj 
to  pnU  the  handles,  but  removed,  by  the  uner- 
ring certainty  of  its  operation,  all  possible 
chance  of  mistake  in  pulhng  the  wrong  handle. 
The  other  was  the  automatic  carpet-loom  of 
Mr.  Duncan,  in  which  the  threads  were  moved 
by  pins  inserted  in  a  rotating  baiTel,  somewhat 
on  the  principle  of  the  musical  box. 

But  the  draw-loom,  the  draw-boy,  and  the 
barrel-loom,  have  been   ahke   eclipsed  by 
the  exquisite   apparatus   of  M.  Jacquard. 
Jacquaed.] 

Double  Weaving.— hi  all  the  fabrics  hitherto 
noticed,  there  is  but  one  layer  of  threads, 
formed  by  the  intersection  of  the  weft  among 
the  warp,  both  weft  and  warp  being  individually 
single.  But  there  has  long  been  practised 
the  weaving  of  a  land  of  double  cloth,  com- 
posed of  two  webs,  each  consisting  of  separate 
warp  and  weft,  but  both  sets  interwoven  at 
intervals.  The  junction  of  the  two  webs  is 
formed  by  passing  each  of  them  occasionally 
through  the  other,  so  that  each  particular  part 
of  both  is  sometimes  above  and  sometimes 
below.    [Carpet  Manufacture.] 

Cross  Weaving. — Gauze  and  Bohhin-Net  may 
be  taken  as  the  chief  representatives  of  this 
kind  of  fabric.  Net  is  the  generic  name  for 
these  goods ;  and  according  as  slight  deviations 
were  made  in  the  mode  of  crossing  the  threads, 
so  were  distinctive  names  given  to  the  material 
produced  ;  such  as  whip-nct,  mail-net,  patent- 
net,  drop-net,  spider-net,  Paris-net,  halloon-nct, 
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&c.  All  these  vaiieties  are  produced  at  the 
loom,  with  wai-p-threads  streLched  horizontally, 
and  weft-threads  thrown  across  hy  means  of  a 
shuttle ;  and  the  diflerence  hetween  them 
depends  on  the  manner  in  which  the  warp- 
threads  were  made  to  cross  one  another,  and 
in  which  the  weft-thread  was  thrown.  [Gauze  ; 
Lace  Manufactuee.] 

Chain-Weaving. — We  may  apply  this  term 
to  a  mode  of  using  threads  in  which  a  series 
of  loops  is  formed  hy  a  continuous  thread, 
each  loop  or  link  heing  so  connected  with 
others  as  to  form  a  kind  of  chain ;  and  this 
chain-work  may  either  he  worked  upon  a 
ground  woven  at  the  loom,  or  may  constitute 
the  woven  material  itself.  Sampler  work,  lace 
running,  tambouring,  pillotv  lace,  rug  work, 
Berlin  work,  tapestry, — all  may  be  regarded 
as  varieties  of  chain-work.  The  manufactm-e 
of  stockings,  whether  hy  the  humble  process 
of  knitting,  or  by  the  use  of  the  stocking- 
frame,  is  in  strictness  to  be  called  chain- 
iveaving ;  for  the  fabric  itself  is  pi'oduced  by  a 
series  of  links  or  loops  in  a  thread  of  worsted, 
cotton,  or  silk.  In  the  -process  of  knitting, 
still  caa-ried  on  to  a  small  extent  in  secluded 
counti'y  districts,  polished  steel  needles  or 
wires  are  used  to  link  threads  together  into  a 
series  of  loops,  closely  resembling  in  their 
character  the  loops  produced  in  tambouring. 
But  this  method  has  been  almost  entirely 
superseded  by  the  ingenious  stocking-frame. 
Various  kinds  of  chain-weaving  are  noticed 
imder  Beelin  Woek  ;  Embeoidbey  ;  Hosieey 
Manufactuee  ;  Lace   Manufactuee  ;  Ta- 

PESTEY. 

File-  Weaving. — If  we  examine  velvet,fustian, 
velveteen,  moleskin,  doeskin,  or  a  Turkey  or 
Wilton  carpel,  we  shall  find  that  in  all  of  these 
fabrics  the  warp  and  weft  threads  are  almost 
concealed  by  a  kind  of  down,  nap,  or  pile, 
which  imparts  a  peculiarly  soft  and  smooth 
texture  to  them.  Fustians  are  in  fact  a  kind 
of  cotton  velvet,  as  Turkey  carpeting  is  a 
wooUen  velvet.  A  few  details  respecting  this 
kind  of  weaving  will  be  found  under  Caepet  ; 
Fustian;  Velvet. 

Power-weaving. — In  1678  M.  de  Gennes 
invented  a  rude  kind  of  weaving  machine, 
intended  to  increase  the  power  of  the  common 
loom ;  and  other  looms  were  invented  which 
were  to  be  worked  by  awinch,by  w.-iter-power, 
or  by  some  contrivance  more  expeditious  than 
the  common  hand-weaving;  but  a  greater 
step  in  advance  was  made  by  the  invention  of 
Dr.  Oartwright's  power-loom  in  1785.  [Gaet- 
WBIOHT.]  One  cause  which  delayed  the 
adoption  of  power-looms  was  the  necessity  for 
stopping  the  machine  frequently,  in  order  to 
dress  the  wai'P  with  paste  or  size,  as  it  um'olled 


from  the  beam,  which  operation  required  a 
man  to  be  employed  for  eacli  loom,  so  that 
there  was  no  saving  of  expense.  But  the 
successive  inventions  of  Radchffe,  Horrocks, 
Marsland,  Hoberts,  and  others,  have  since 
brought  the  dressing-machine  and  the  power- 
loom  to  a  high  state  of  efficiency. 

Taking  a  piece  of  cahco  as  the  representative 
of  plain  fabrics  generally,  the  mode  of  proceed- 
ing in  power-loom  factories  may  be  shortly 
sketched  as  follows  ;— The  warping -frame  is  so 
aiTanged  as  to  be  worked  by  steam-power,  and 
to  biing  the  yarns  into  a  parallel  layer,  which 
is  transfen-ed  to  the  dressing-machine.  Tliis 
latter  is  a  large  piece  of  mechanism,  in  which 
the  tln-eads  dip  into  paste  on  their  way  to  the 
warp-beam ;  undergomg  a  process  of  brushing 
after  the  dipping.   After  this  dressing  the 
drawing   and  mounting  for  the  loom  are 
attended  to.     When  the  warp  is  properly 
arranged  in  the  loom,  steam-power  does  all 
the  rest :  it  fonns  the  shed  or  division  of  the 
wai-p  into  two  paiis ;  it  throws  the  shuttle ; 
it  chives  up  the  weft  with  the  batten ;  it  unwinds 
the  warp  from  the  warp-roller;  and  winds  the 
woven  material  on  the  cloth-roUer. 
■\VEDGE-PRESS.  [Oh-Mill.] 
WEDGWOOD,  JOSIAH  will  ever  be  asso- 
ciated with  the  history  of  the  porcelain  and 
pottery  manufacture  in  this  country.   He  was 
born  in  1730  at  Burslem,  in  Staffordshire, 
where  his  father,  Thomas  Wedgwood,  and 
some  other  members  of  his  family,  were  en- 
gaged in  the  manufacture  of  pottery,  a  branch 
of  industry  then  in  a  very  imperfect  state. 
His  education  was  very  limited ;  and  at  the 
age  of  eleven  years  Josiah  worked  in  his  elder 
brother's  pottery.    The  smaU-pox,  which  left 
an  incurable  lameness  in  his  right  leg,  so  as 
afterwards  to  require  amputation,  compelled 
him  to  reUnquish  the  potter's  wheel.   After  a 
time  he  left  Burslem,  and  entered  into  pai-t- 
nership  with  a  person  named  HaiTison,  at 
Stoke ;  and  during  this  partnership  his  talent 
for  the  production  of  ornamental  pottery  is 
said  to  have  first  developed  itself.    He  re- 
turned to  Burslem  in  1759,  and  set  up  for 
himself.    His  business  being  prosperous,  ho 
took  a  second  manufactorj',  where  he  made 
white  stone-ware,  and  a  third,  at  which  was 
produced  the  improved  cream -coloin-ed  wai-e 
by  which  he  gained  so  much  celebrity.  Wedg- 
wood presented   some   articles   to  Queen 
Chai-lolte,   who   ordered  a  complete  table 
service,  and  appointed  him  her  potter.  He 
soon  afterwards  opened  a  wnrcliouse  in  UiG 
metropolis  for  the  sale  of  his  productions. 
One  of  his  principal  works  was  his  imitation 
of  the  Portland  Vase,  of  which  he  made  fifty 
copies.   But  though  these  were  sold  for  fifty 
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guineas  each,  that  svun  did  not,  it  is  said, 
repay  him  for  his  espendititre.  He  succeeded 
in  producing  the  most  delicate  cameos,  me- 
dallions, and  miniature  pieces  of  sculpture, 
in  a  substance  so  extremely  hard,  that  they 
appear  likely  to  exceed  even  the  bronzes  of 
antiquity  in  durability.  Another  important 
discovery  made  by  him  was  that  of  painting 
on  vases  and  similar  ai-ticles,  without  the 
glossy  appearance  of  ordinary  painting  on 
porcelain  or  earthenware;  an  art  which  appears 
to  have  been  lost  since  the  time  of  Pliny. 
The  fame  of  his  operations  was  such  that  his 
works  at  Burslem,  and  subsequently  at  Etruiia, 
a  callage  erected  by  him  near  Newcastle-tmder- 
Lyne,  and  to  which  he  entirely  removed  in 
1771,  became  a  point  of  attraction  to  numerous 
\'isitors  from  all  parts  of  Europe.  The  result 
of  Wedgwood's  talent  and  energy  not  only 
obtained  for  him  extensive  patronage  and  an 
ample  fortune,  but  were  of  the  highest  import- 
ance to  the  commercial  interests  of  his  country. 

In  addition  to  the  attention  bestowed  by 
Wedgwood  upon  this  manufactui-e,  he  deserves 
remembrance  for  the  public  spirit  displayed 
by  him  in  the  encouragement  of  various  useful 
schemes.  Among  these  the  Trent  and  Mersey 
Canal  is  conspicuous.  Wedgwood's  pyrometer 
is  noticed  elsewhere.  [Pykometek.]  He 
died  at  Etruria  in  1795. 

WEIGHING-MACHINE,  is  any  contriv- 
ance by  which  the  weight  of  an  object  may  be 
ascertained.     Under  the  words  Balance, 
Gold  Weighing-Machine,  SmiNG-BALANCE, 
and  Steelyaud,  the  machines  by  which  mate- 
rials of  comparatively  small  magnitude  are 
weighed  are  explained.    The  Weighing -Ma- 
chine, which  is  usually  employed  at  the  toll- 
gates  on  roads  for  the  purpose  of  determining 
the  weights  of  laden  carriages,  may  be  described 
as  a  platform  sunk  on  a  level  with  the  road, 
and  made  to  rest  at  four  points  on  a  double 
lever  of  the  second  land.    [Leveb,]  The 
extremities  of  the  arms  of  these  levers  rest 
upon  a  third  lever,  which  may  be  of  the  fli'st 
or  second  kind ;  and  this  last  lever  may  either 
sers^e  as  a  steelyard,  or  may  be  connected  with 
one  arm  of  an  ordinary  balance,  or  with  the 
extremity  of  a  steelyard. 

Mr.  Elliott  has  sent  to  the  Great  Exhibition 
a  new  form  of  weighing-machine,  somewhat 
on  the  principle  of  a  steelyai'd,  but  with  certain 
new  features  of  construction.  With  one  ball 
or  weight  of  4  lbs.,  the  instriunent  wUl  deter- 
mine all  weights  from  a  quarter  of  a  poimd 
to  56  lbs.  It  is  also  graduated  with  kilogrammes, 
to  measure  Erench  weights. 

WEIGHTS  AND  MEASURES.  Under 

APOTIIECAllIES'WEIGnT,  AVERDUrOIsAVEIGnT, 

Standabd,  and  Teoy  Weight,  many  details 
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are  given  on  this  subject.  We  will  here  give 
a  few  brief  notices  concerning  Foreign  weiglits 
and  measures,  as  they  are  often  useful  while 
reading  industiial  statistics  of  foreign  countries. 

France. — The  new  Erench  system  is  called 
vietncal,  as  derived  from  the  measurement  of 
the  earth.    Its  first  measure,  the  metre,  iS 
presumed  to  he  the  ten-milUonth  part  of  a  line 
drawn  from  the  pole  to  the  equator,  and  is 
39.37079  Enghsh  inches.    All  the  multiples 
and  subdivisions  of  every  measure  are  decimal, 
and  are  formed  by  the  same  prefixes.  For 
10,  100,  1000,  and  10,000,  the  syllables  JDeca, 
Hecto,  Kilo,  and  Myria  are  prefixed ;  and  for 
tenths,  hundredths,  thousandths,  the  syllables 
Deci,  Centi,  Milli.    Latin  prefixes  indicate 
division,  Greek  prefixes  multiplication.  Thus 
the  hectometre  is  100  metres,  and  the  centi- 
metre the  hundredth  part  of  a  metre.  The 
metre  being  thus  settled,  the  other  funda- 
mental measures  are  formed  as  follows : — ^Eor 
surface  or  ai-ea,  the  Are,  which  is  a  deca- 
metre   square,  or  100  square  metres,  or 
.02471143   of  an  English  acre,  or  3.9538 
EngUsh  perches.    Eor  solidity,  the  stere,  or 
cubic  metre,   35.32  cubic  feet  English,  or 
220.09687  imperial   gallons  English.  Eor 
liquid  measures  the  Hire,  or  cubic  decimetre, 
.22009687  of  an  imperial  gallon,  or  a  very 
little  more  than  a  pint  and  three  quarters 
Enghsh.    Eor  weight,  the  gramme,  a  cubic 
centimetre  of  distilled  water  at  the  freezing 
point,  .00220606  of  an  English  pound  aver- 
dupois,  or  15.442  grains  Enghsh.    The  Idlo- 
gramme  is  therefore  2.2  pounds  averdupois, 
or,  roughly,  50  kilogrammes  make  a  hundred- 
weight.   The  franc,  the  unit  of  money,  is 
divided  into  10  decimes,  and  each  decime  into 
10  centimes.    The  sous  is  5  centimes. 

Austria.  The  metrical  system  is  introduced 
in  the  Italian  dominions.  In  Austria  proper 
gold  and  sUver  are  weighed  by  the  Vienna 
marc  of  4333  gi'ains.  The  pfund  is  1.235  lb. 
averdupois.  The  metzen  is  1 .691  of  the  English 
bushel.  The  eimer  is  12.444  gallons.  The 
foot  is  12.45  inches;  the  ell,  30.06  inches. 
The  joch  is  1  acre,  1  rood,  28  perches. 

Bavaria.  The  Augsburg  marc  is  3643  grains ; 
24  lb.  commercial  weight  is  25  lb.  averdupois, 
and  24  lb.  carriers'  weight  is  20  lb.  averdupois, 
nearly.  The  metzen  is  1.515  of  the  English 
bushel;  the  fuder  is  31.24  bushels.  The  foot 
(half  the  short  ell)  is  11.607  inches.  The 
long  ell  is  24  inches.  The  German  geographical 
mile  is  4.6  miles  English. 

Belgium.    The  French  metrical  system. 
Oonstanlinoplc.    Tlie  chcquce  is  4957  grains. 
The  o/ce  is  2.832  pounds  averdupois.  The 
fallow  (dry)  is  7.290  gallons.  The  «/'m»rfis  1.150 
of  the  English  gallon.    The  piVce  is  27  inches. 
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Denmark.  The  pound  for  gold  aud  silver 
is  7266  grains.  The  commercial  povnd  is 
1.1028  lb.  averdupois.  The  barrel  is  3.8204 
bushels.  The  viertel  is  1.701  of  the  English 
gallon.  The  foot,  or  half  ell,  is  the  Rhineland 
foot  of  12.356  EngHsh  inches.  The' toende  of 
com  is  5  J  acres. 

Florence  and  Leghorn.  The  cantaro  is  150 
pounds  of  .74804  lb.  averdupois  each.  The 
stajo  is  .6702  of  the  EngHsh  bushel.  The 
barile  is  10.033  gallons.  The  braccio  is  22.98 
English  inches.  The  saccaia  is  1  acre  36 
perches. 

Fran/efort.  For  gold  and  silver  the  Cologne 
marc.  The  common  pound  is  1.03  lb.  averdu- 
pois. The  centner  is  112.25  lb.  averdupois. 
The  mailer  is  2.9Y05  bushels.  The  ohm  is 
32.454  gallons.  The  foot  is  1-1.27  inches,  the 
ell  21.24  inches. 

Genoa.  The  pound  sottile  for  gold  and  silver 
is  4891.5  grains.  The  pound  grosso  is  .76875 
lb.  averdupois.  The  mina  is  3.321  bushels. 
The  mezzarola  is  32.57gallons.  The  palma  is 
9.725  inches. 

Samhurg.  The  Cologne  marc  is  3608 
grains;  the  pound  troy  is  two  marcs.  The 
Mmmerdal  pound  is  1.0681b.  averdupois.  The 
last  of  wheat  (30  scheffels)  is  10.9  quarters  ; 
the  ahm  is  31.85  gallons.  The  foot  is  11.289 
inches.  The  schefftd  of  land  is  1  acre  6 
perches. 

Holland.  The  marc  is  3798  grains;  the 
povnd  is  2  marcs  ;  but  the  commercial  pound 
is  1.0893  lb.  averdupois.  The  last  is  10.231 
quarters.  The  aam  is  34.16  gallons.  The 
Bliinelandfoot  is  12.36  inches.  The  Rkineland 
perch  is  12  Ehineland  feet ;  and  the  Rhineland 
morgen  or  acre  is  2  acres  16  perches. 

Lubeck.  For  gold  and  silver,  as  at  Hamburg. 
The  commercial  pound  is  1.0685  lb.  averdupois. 
The  scheffel  is  .92  of  the  English  bushel. 
The  ahm.  is  31.85  gallons.  The  foot  or  half- 
ell  is  11.346  inches. 

Malta.  The poundioY  gold  and  silver  is  4886 
grains.  The  commercial  pound  is  1.745  lb. 
averdupois.  The  salma  is  7.968  bushels.  The 
foot  is  11.167  inches.  The  canna  (8  palmi) 
is  81.9  inches. 

Milan.  The  mark  is  3627  grains.  The 
pound  sottile  is  .7206  lb.  averdupois ;  the  pound 
grosso  is  1.682  lb.  averdupois.  The  moggio 
(32  quartaii)  is  4.0234  bushels.  The  brenta 
(12  quartari)  is  15.71  gallons.  The  braccio  is 
23.42  inches.  The  metrical  system  is  also 
introduced. 

Naples.  The  pound  for  gold  and  silver  is 
4950  grains.  The  cantaro  grosso  is  196.5 
pounds  averdupois,  the  cantaro  piccolo  106 
pounds  averdupois.  The  tomolo  is  1.407  of 
the  English  bushel.     The  barile  {s  9.172 


gallons.  The  palmo  is  10.38  inches.  Tlie 
moggia  is  3  roods  12  perclies. 

Netherlands.    The  French  metrical  system. 

Portugal.  The  ?nacc  is  3541.5  grains.  The 
commercial  pound  is  1.0119  lb.  averdupois.  The 
moyo  is  22.39  bushels.  The  ahiude  is  3.6407 
gallons.    The  foot  is  12.944  inches. 

P7-ussia.  The  Cologne  marc  is  3609  grains 
2  marcs  area  commercial  pound,  or  1.0311  lb, 
averdupois.  The  scheffel  is  1.5116  of  the 
English  bushel.  The  eimer  is  15.11  gallons. 
The  foot  is  12.356  inches;  the  ell  two-thirds  of 
a  metre.  The  morgen  or  acre  is  2  roods  21 
perches. 

Rome.  The  pound  is  5234  grains,  or  .7477 
lb.  averdupois.  The  rubbio  (4  quarte)  is 
8.1012  bushels.  The  barile  (32  boccali)  is 
12.841  gallons.  The  foot  is  11.72  inches ; 
The  builders'  canna,  of  10  palms,  is  87.90 
inches. 

Russia.  There  is  but  one  pound,  .9026  lb. 
averdupois.  The  pood  is  36  lb.  averdupois. 
The  chertwert  is  5.7698  bushels.  The  vedro 
is  2.7048  gallons.  The  inch  is  the  English 
one;  the  arshine  is  28  inches;  the/oo<  is  13f 
inches ;  but  the  EngUsh  foot  is  in  common 
use.  The  Eussian  vcrst,  or  werst,  is  0.664 
(or  about  two- thirds)  of  an  Enghsh  mile. 
The  dessetina  is  2  acres,  2  roods,  32  perches. 

Sardinia  has  lately  adopted  the  French  me- 
trical system. 

Saxony.  For  gold  and  silver  the  Cologne 
marc.  The  commercial  jwund  is  1.0294  lb. 
averdupois.  The  Dresden  wispel  (24  scheffels) 
is  69.85  bushels ;  the  Leipzic  wispel,  91.747 
bushels.  The  Dresden  eimer  is  14.89  gallons ; 
the  Leipzic  eimer  10.75  gallons.  The  Dresden 
foot  is  11.14  inches  ;  the  Leipzig  foot  is  11.13 
inches.    The  acre  is  1  acre,  1  rood,  18  perclies, 

Sicily.  The  pound  is  7  pounds  averdupois. 
The  cantaro  grosso  is  192.5  pounds  averdupois  ; 
the  cantaro  sottile  is  175  lb.  averdupois.  The 
salma  grossa  is  9.46  bushels  ;  the  salma  generate 
7.59  bushels.  The  salma  of  wine  is  19.23 
litres.    The  palmo  is  9.5  inches. 

Smyrna.  The  chequee  is  4958  griuns.  The 
rottolo  is  1.2748  lb.  averdupois.  The  killow  is 
11.3  gallons.    The  pike  is  27  inches. 

Spain.  The  CaMilian  marc  for  gold  and 
silver  is  4800  grains.  The  commercial  pound 
is  1.0144  lb.  averdupois.  The  fancga  is  1.55 
of  the  English  bushel.  The  arroba  of  wine  is 
3.538  gallons.  The  foot  is  11.128  inches ;  the 
vara  is  33.384  inches.  The  fanegada  (for 
corn -land)  is  1  acre,  21  perches. 

Siveden.  The  3Iint  marc  is  3252  grains. 
The  commercial  pound  is  .9376  lb.  averdupois. 
The  diy  tunna  is  4.028  bushels;  tlie  liquid 
tunna  is  48  kanns  of  .5750  of  llie  English 
gallon  each.   The  foot,  or  half-cU,  is  11.684 


1777  "WEIE. 
inches.      The    tunneland    is    1    acre  85 

"^^""stuzerland  adopted  the  French  metxical 
system  by  a  law  passed  in  1849. 

United  States.  The  weights  and  measures 
are  those  of  England  before  the  introduction 
of  the  imperial  standard. 

WEIE,  or  WEAR,  is  a  dam  erected  across 
a  river,  either  for  the  purpose  of  taldng  fish, 
of  conveying  a  stream  to  a  mill,  or  of  mam- 
taining  the  water  at  the  level  required  for  the 
navigation  of  it.  By  the  laws  of  England,  no 
weii-s  can  be  maintained  on  any  rivers  to  the 
prejudice  of  the  pubUc,  or  even  of  individuals, 
except  such  as  have  existed  time  out  of  mind, 
or  such  as  have  been  erected  under  local  acts 
of  parliament  for  the  navigation  of  particular 
rivers. 

WELLS.  [Abtesian  Wells;  Boeing.] 
WEST  INDIES.  With  the  exception  of 
Hispaniola  or  Hayti,  which  is  an  independent 
republic,  the  islands  composing  the  West 
Indies  are  subject  to  six  different  European 
nations— the  Spaniards,  English,  French, 
Danes,  Dutch,  and  Swedes. 

The  Spanish  possessions  are  the  largest, 
and  comprehend  more  than  half  the  area  of 
the  archipelago ;  they  consist  of  Cuba,  Puerto 
Bico,  Culebra,  and  Bique.    The  EngHsh  pos- 
sessions ai-e  next  in  iextent.    They  consist  of 
Jamaica,  the  Bahamas,  the  Virgin  Islands, 
(Tortola,  &c.),  Anguilla,  Barbuda,  Antigua, 
St.  Christopher,  Nevis,  Montserrat,  Dominica, 
Santa  Lucia,  Barbadoes,  St.  Vincent,  Grena- 
dines, Grenada,  Tobago,  and  Trinidad.  The 
French  possess  only  a  few  of  the  Lesser  An. 
tilles,  namely  Guadaloupe,  with  several  smaller 
islands  in  its  vicinity,  and  Martinique.  The 
Danes  possess  three  of  the  Virgin  Islands, 
viz.  St.  John,  St.  Thomas,  and  Santa  Cruz. 
The  Dutch  possessions  consist  of  three  Lesser 
Antilles,  viz.  St.  Eustatius,  Saba,  and  St. 
Martin. 

Since  the  abolition  of  negro  slavery  m  the 
British  West  Indies  in  1834,  immigrants  and 
hberated  Africans  have  aixived  there  to  assist 
in  cultivating  the  sugar  estates.  Their  num- 
ber from  1834  to  1849,  was,  in- 

Jamaica  . 

Trinidad  . 


WESTMORELAND. 
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ported  to  the  British  West  Indies  in 
were  valued  at  l,521,954i. 

The  imports  from  the  British  West  Indies 
and  Honduras  in  1849  included — 

Cocoa     .      .       .    3,159,080  lbs. 
Coffee     .       .      .    3,590,839  lbs. 
Molasses        .       .      605,028  cwts. 
Rum      .      .       .    4,329,640  galls.  ' 
Sugar     .       .       •    2,897,837  cwts. 
The  unports  from  the  foreign  West  Indies 
and  Hayti  in  1848  included — 

Coffee     .       .      .    3,639,108  lbs 


95,893  cwts. 
156,185  galls. 
957,015  cwts. 
573,316  lbs. 
and  commercial 


Grenada  . 
St.  Vincent 
Antigua  t  . 
Dominica  . 
Nevis  • 
St.  Kitt'3  . 


14,519 
13,356 
1,476 
1,197 
1,075 
732 
427 
95 

32,877 


The  British  produce  and  manufactures  ex 
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Molasses 
Rum      .  • 

Sugar 
Tobacco  . 
A  few  fui-ther  industrial 
statistics  will  be  found  under  the  names  of  the 
principal  islands. 

WESTERN  AUSTRALIA  dates  its  his- 
tory as  a  British  colony  from  the  year  1829. 
Its  progress  has  hitherto  been  comparatively 
slow.  The  imports  in  1848  were  valued  at 
45,411  i. ;  the  exports  at  29,598/.  The  shipping 
inwards  was  estimated  at  15,494  tons;  out- 
wards at  13,957  tons.  The  wool  exported 
amounted  to  301,965  lbs.,  valued  at  9666/. 
The  gross  revenue  was  18,188/.,  but  this  in- 
cluded a  sum  of  7695/.  voted  by  the  British 
parliament  for  the  service  of  the  colony. 
Western  Australia  is,  as  yet,  one  of  the  poor- 
est of  the  British  Colonies;  and  little  can  be 
said  concerning  its  produce, industry,  or  com- 

WESTMORELAND.    Geologically,  this 
county  may  be  regarded  as  consisting  of  threa 
parts.    The  slate  rocks  of  the  Cumbrian 
mountain  group  form  the  first  part  or  division  ; 
the  formations  of  the  great  carboniferous  and 
mountain  limestone  series  of  the  north  of 
England,  of  which  formations  the  Pennine 
Chain  forms  the  western  outcrop,  constitute 
the  second  division ;  and  the  new  red  sand- 
stone of  the  valley  of  the  Eden  forms  the 
third  division.    Westmoreland  contains  some 
very  fertUe  vaUeys,  in  which  there  are  many 
well-cultivated  fai-ms.   The  soil  in  the  valley 
is  mostly  a  dry  gravelly  mould,  composed 
different  earths  washed  down  from  the  hil 
and  forming  a  soil  well  fitted  for  the  eulti 
tion  of  tm-nips,  of  which  great  crops  are  rais 
on  some  well-managed  farms.    Near  Kend 
a  great  breadth  of  potatoes  is  planted  for  the 
supply  not  only  of  the  immediate  neighboui-- 
hood,  but  also  of  the  adjacent  counties,  many 
thousand  loads  being  annually  sent  into  Lan- 
cashire and  Yorkshire.     Grass  land  being 
abundant  and  the  climate  favourable  to  pas- 
thres,  a  great  portion  of  the  soil  is  devoted  to 
the  maiatenance  of  cattle ;  good  meadows  lot 
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at  a  high  rent,  and  are  carefully  manured  with 
composts ;  and  great  crops  of  hay  oi'e  made 
in  favourable  years, 

Westmoreland  is  not  a  manufacturing 
county  ;  but  considerable  manufactures  ai-o 
carried  on  at  Kendal  of  cotton  checks,  kerseys 
and  other  woollens,  linsey,  blanketing,  fancy 
waistcoating,  cai'pets,  girths,  hosiery,  socking, 
and  worsted. 

WESTPHALIA,  is  one  of  the  richest  and 
busiest  of  the  Prussian  provinces.  The  vege- 
table products  ore — corn  of  all  kinda,  peas, 
beans,  garden  vegetables,  fi-uit,  hemp  and  flax 
(which  are  staple  articles),  hops,  and  timber. 
The  minerals  are — ^iron,  copper,  lead,  cala- 
mine, marble,  slate,  freestone,  salt,  and  coal : 
there  ai-e  extensive  turf-moors.  The  manu- 
factures include  linen,  cotton,  woollen  cloth, 
silk,  leather,  hosiery,  and  paper.  There  are 
numerous  iron,  copper,  and  steel  works,  and 
manufactories  of  all  lands  of  cutlery  and  cop- 
per, brass  and  iron  goods.  There  are  also 
many  sugar  refineries,  brandy  distilleries,  and 
tanneries  in  the  province.  The  commerce  in 
the  products  indicated  and  in  hams  is  impor- 
tant. The  Cologne  -  Minden  railway,  with 
branches  toMiinster  and  Paderborn, traverses 
the  province,  and  connects  it  with  Berhn, 
Hanover,  Hamburg,  and  Bremen. 

WEXFORD.  The  agriculture  of  Wexford 
is  generally  in  a  creditable  state,  considering 
the  natural  disadvantages  of  the  soil.  The 
crops  consist  of  the  various  kinds  of  grain,  of 
which  barley  is  the  pi'incipal,  beans,  tares, 
rape,  turnips,  and  potatoes,  the  last  being  the 
staple  crop,  and  that  upon  which  most  manu- 
ring is  bestowed.  Dau-ies  are  numerous,  and 
much  butter  is  exported.  The  great  extent 
of  sea-coast  and  the  numerous  banks  in  the 
vicinity  render  the  fisheries  of  Wexford  very 
important  to  its  population,  many  of  whom 
ai-e  engaged  in  them  ;  the  coast  presents  very 
numerous  creeks  capable  of  accommodating 
open  boats,  and  at  most  of  these  some  fisher- 
men are  resident,  but  there  are  no  harbours 
suitable  for  large  vessels.  The  manufactures 
of  the  county  are  of  httle  importance ;  woollen 
cloths,  checks,  and  coarse  linens  are  made, 
but  on  a  small  scale. 

WHALE  FISHERY,  males  are  sought 
after  for  many  useful  purposes  which  they 
render  to  man.  The  flesh  of  the  Manatee 
Avhale  is  excellent  eating.  The  Narwhal,  a 
kind  of  whale,  is  valued  for  its  blubber  and  its 
ivory  tusk.  The  Spei-m  Whale  yields  eight  or 
ten  barrels  of  spermaceti,  besides  oil  and 
whalebone.  To  the  Esquimaux  and  the 
Greenlander  the  Greenland  Whale  is  all  in  all. 
They  eat  the  flesh  and  fat  with  indescribable 
relish.    The  membranes  of  the  abdomen 


servo  them  for  clotliing,  and  the  thin  trans- 
parent peritoneum  admits  hght  through  the 
windows  of  their  huts,  whilst  it  keeps  out  the 
weather.  The  bones  are  made  into  props  for 
their  tents,  or  aid  in  the  formation  of  their 
boats,  and  supply  them  with  harpoons  and 
spears  for  the  capture  of  the  narwhal,  the  seal, 
and  greater  sea  birds.  The  sinews  divided 
into  filaments  are  used  as  thread  for  sewing 
their  dress,  &c.  To  civilised  nations,  the  oil 
made  from  its  fat  or  blubber,  and  the  whale- 
bone, have  long  made  it  a  great  commercial 
object. 

The  Arctic  regions,  between  the  northern 
parts  of  America  and  Europe,  have  for  soma 
centuries  been  the  chief  seat  of  the  Whale 
Fishery.  The  whales  were  so  abundant  tliat 
the  fishing  was  easy  and  the  profits  great ; 
but  in  later  yeai'S  the  whales  have  evidently 
lessened  in  number,  and  the  fishery  has  be- 
come gradually  more  precarious.  At  first 
there  were  settlements  on  the  shores  of  Green- 
land and  other  lands  in  the  north,  where  the 
whale  blubber  was  boiled  down  into  oil,  and 
in  that  state  sent  to  England;  but  in  later 
years  it  has  been  the  practice  to  bring  the 
blubber  itself  to  England,  and  there  boil  it 
doTO.  Betweeia  1815  and  1834  the  number 
of  Enghsh  ships  engaged  in  the  northern 
whale  fishery  varied  from  76  to  159 ;  the  an- 
nual capture  of  whales  varied  from  101  to  2018 
(so  very  uncertain  is  the  success  of  this  em- 
ployment") ;  the  annual  yield  of  oil,  2199  to 
18,745  tuns ;  and  of  whalebone,  119  to  940 
tons.  So  hazardous  are  these  enterprises, 
that  there  were  not  less  than  99  whale  ships 
lost  in  the  above-named  twenty  yeai"s,  of  which 
19  were  lost  in  the  disastrous  year  1830.  Hull 
and  Peterhead  are  the  chief  British  ports  to 
which  the  whalers  belong  ;  but  the  northern 
whale  fishery  has  materially  declined  in  the 
seventeen  years  since  1834. 

The  "Whale  Fishery  of  the  Southern  Ocean 
has  sprung  into  importance  as  that  of  the 
Northern  has  declined.  The  relation  which 
the  newly-settled  Aucldand  Isles  bear  ia  the 
Southern  Wliale  Fishery  is  noticed  in  an 
earlier  article  [Auckland  Islands].  The 
southern  fishery  is  prosecuted  energetically 
by  the  United  States,  as  well  as  by  Britain  and 
other  counti'ies. 

Tlie  following  are  the  numbers  of  vessels 

engaged  in  the  American  whale  fisheries,  and 

the  quantities  of  spenn  oil  and  whale  oil  pro- 

cm-ed,  in  the  last  10  yeai's  : — 

BaTrels—  Barrels- 
Ships.         Sperm.  Whale. 

1850  ..  177  ..  80,157  ..  191,752 
1840  ..  188  ..  09,433  ..  250,183 
1848  ..  190  ..  108,63]  ..  843,878 
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1847 
1846 
1845 
1844 
1843 
1842 
1841 
1840 


253 
199 
242 

(?) 
145 

207 

223 

213 


WHAEF. 

121,410 
92,877 
158,484 
138,585 
107,134 
163,097 
157,043 
166,445 
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320,545 
219,703 
274,843 
207,082 
205,801 
103,810 
205,104 
203,441 


"Whalebone  also  forms  an  important  item 
in  the  products  of  the  fisheries.  The  quanti- 
ties imported  into  the  United  States  during 
the  last  ten  yeai-s  have  been  as  follow  : — 

1850    2,242,012  lbs. 

1849    1,990,640  „ 

1848   1,755,892  „ 

1847    3,450,124  „ 

1846    2,723,939  „ 

1845    3,116,100  „ 

1844    3,015,145  „ 

1843    1,933,321  „ 

1842    1,329,234  „ 

1841    1,942,885  „ 

The  year  1850  was  a  very  profitable  one  m 
the  southern  fishery,  and  more  than  usually 
unprofitable  in  the  northern. 

WHAKF,  is  a  place  constructed  or  set  apart 
for  the  loading  and  unloading  of  goods.  In 
this  sense  the  word  includes  the  quays  of  all 
sea-ports  at  which  goods  are  requu-ed  to  be 
shipped  or  landed.    The  sea-beach  or  natural 
ground  on  the  banks  of  a  river  or  canal,  is  not 
a  wharf.    Wharfs  in  docks  and  similar  situa- 
tions are  made  legal  by  special  acts  of  parUa- 
ment,  as  the  London  Docks,  &c.,  and  there 
are  some  places  which  are  deemed  wharfs 
from  immemorial  usage.    For  the  use  of  a 
wharf  certain  rates  are  usually  charged,  which 
are  called  wharfage.    The  wharfs  of  the  port 
of  London  were  estabhshed  in  1558,  in  the 
fii-styear  of  the  reign  of  Queen  Elizabeth. 
Several  sufferance  wlmrfs  have  been  since 
added  to  these,  under  the  authority  of  the 
commissioners  of  customs,  and  other  sufi"er- 
ance  wharfs  are  occasionally  authorised  for 
the  landing  and  keeping  of  goods  by  the  cus- 
tom-house till  the  duties  are  paid  or  the  goods 
bonded. 

No  goods  except  diamonds  and  bullion,  fresh 
fish  of  Britisli  taking,  and  turbots  and  lobsters 
fresh,  however  taken  or  imported,  are  allowed 
to  be  unshipped  from  any  ship  arriving  from 
foreign  parts  beyond  seas,  or  landed  or  put 
on  shore,  except  at  legal  quays  appointed  by 
her  majesty  for  landing  of  goods,  or  at  some 
wharf  appointed  by  the  commissioners  of  cus- 
toms. Goods  entitled  to  drawback  or  bounty 
are  only  to  be  shipped  in  Great  Britain  by 
wharfingers  appointed  by  the  commissioners 
of  customs. 
WHEAT.    The  species  and  varietiea  of 


wheat  are  numerous  ;  but  thero  are  t}ireo 
principal  kinds,  so  different  in  appearance 
that  they  claim  peculiai-  attention.  These 
ai'e  the  hard  wheats,  the  soft  wheats,  and  the 
Polish  wheats.  The  hard  wheats  ai'e  the  pro- 
duce of  wai-m  chmates,  such  as  Italy,  Sicily, 
and  Barbary.  The  soft  wheats  grow  in  the 
northern  parts  of  Europe  as  in  Belgium,  Eng- 
land, Denmark,  and  Sweden.  The  Polish 
wheats  grow  in  the  comitry  from  which  they 
derive  their  name,  and  are  also  hai-d  wheats. 
It  is  from  theur  external  form  that  they  are 
distinguished  from  other  wheats.  The  hard 
wheats  have  a  compact  seed  nearly  transpa- 
rent, which,  when  bitten  through,  breaks 
short,  and  shows  a  very  white  flour  within. 
The  soft  wheats  are  those  usually  cultivated 
in  Britain ;  they  have  an  opaque  coat  or  skin ; 
which,  when  first  reaped,  gives  way  readily  to 
the  pressure  of  the  thumb  and  finger.  These 
wheats  require  to  be  well  dried  and  hardened 
before  they  can  be  conveniently  ground  into 
flour.  The  PoHsh  wheat  has  a  long  chaff 
which  is  much  longer  than  the  seed,  a  large 
oblong  seed,  and  an  ear  cyUndrical  in  ap- 
peai-ance.  It  is  a  delicate  spring  wheat,  and 
not  very  productive  in  the  climate  of  England. 

The  hai-d  wheats  contain  much  more  glu- 
ten than  the  soft  wheats.  It  is  this  quantity 
of  gluten  which  causes  the  ItaUan  wheats  to 
be  used  exclusively  for  the  pastes  which  form 
so  large  a  portion  of  the  food  of  that  nation. 
Teemicelli.]  The  soft  wheats  contain  the 
greatest  quantity  of  starch,  which  fits  them 
for  the  vinous  fermentation,  by  its  conversion 
into  sugar  and  alcohol :  for  brewing  or  distil- 
hng,  therefore,  the  soft  wheats  are  the  best. 

The  distinction  between  the  lointer  and 
summer  wheats  is  one  which  arises  entirely 
from  the  season  in  which  they  have  been 
usually  sown ;  for  they  can  readily  be  converted 
into  each  other,  by  somng  earlier  or  later, 
and  gradually  accelerating  or  retarding  then- 
growths.  The  difference  in  colom-  between 
:ed  and  white  wheats  is  owing  chiefly  to  the 
soil ;  white  wheats  gradually  become  darker 
and  ultimately  I'ed  in  some  stiff  wet  soils,  and 
the  red  wheats  lose  their  colour  and  become 
first  yellow  and  then  white  on  rich,  light,  and 
mellow  soils. 

The  quantity  of  wheat  imported  in  1849  was 
3,872,134  quarters  ;  the  quantity  entered  for 
home  consumption  was  4,509,020  quarters. 
The  gross  amount  of  duty  received  was 
226,785i. 

WHEEL  AND  AXLE  is  a  machine  con- 
sisting usually  of  a  cylinder  to  which  a  wheel 
is  firmly  united,  so  that  tlae  axes  of  both  are 
coincident.  The  capstan,  the  windlass,  and 
the  helm-wheel  of  a  ship  are  only  so  many 


1783 


WHEELS. 


WHITE-LEAD  MANUPACTURE.  1784 


different  forms  of  the  same  class  of  machines, 
frequently  also  the  axle  is  made  to  carry  a 
wheel  with  teeth  on  its  circumference,  in  order 
that,  by  revolving,  motion  may  he  communi- 
cated to  machinery  :  such  are  the  -wind-mills 
and  water-mills  which  are  employed  for  grind- 
ing cox*n. 

Considered  as  a  mechanical  aid  in  locomo- 
tion, lifting,  transference  of  power,  &c.,  the 
Avheel  and  axle  act  like  a  lever  of  the  first 
kind. 

WHEELS.  In  machinery,  wheels  are 
generally  used  for  transmitting  motion,  regu- 
lating velocity,  converting  one  species  of  mo- 
tion into  another,  reducing  friction,  or  equaliz- 
ing the  effect  of  forces  apphed  in  an  intermit- 
tent or  irregular  manner. 

The  simplest  mode  of  transmitting  motion 
from  one  wheel  to  another  is  by  causing  their 
peripheries  to  revolve  in  contact  and  pressing 
them  together,  in  order  to  prevent  shpping. 
Another  mode  of  transmitting  rotatory  motion 
more  effectually  than  by  simple  contact  is  by 
the  use  of  endless  bands  or  straps  passing 
over  the  peripheries  of  the  wheels  which  are 
intended  to  revolve  together.  Straps  or  belts 
are  much  used  in  cotton-factories,  and  other 
works  in  which  moving-power  has  to  be  com- 
municated to  a  great  number  of  machines  in 
different  parts  of  a  building,  and  they  are  pre- 
ferred to  cog-wheels  in  cases  where  sudden 
strains  are  liable  to  occur,  because  of  the 
yielding  character  of  the  connection  effected 
by  them.  Such  straps  were  formerly  made 
of  leather ;  but  caoutchouc  and  gutta  percha 
are  now  largely  used.  Sometimes  a  chain  of 
links  is  used  instead  of  a  band. 

To  convert  rotatory  motion  into  rectilineal-, 
or  rectiUnear  into  rotatory,  various  foi-ms  of 
the  rack  and  pinion  are  used.  In  its  simplest 
form  this  contrivance  is  applied  in  raising 
sluice-gates,  in  lifting-jacks,  and  various  other 
machines  in  which  a  fixed  pinion  or  small 
toothed  wheel  is  made  to  give  motion  to  a 
straight  toothed  bar  capable  of  moving  in  the 
direction  of  its  length.  A  crank  is  also  ap- 
phed in  various  ways  for  convertmg  rotatory 
motion  into  rectilinear,  or  rectihnear  motion 
into  rotatory.  Of  the  Excentric  and  other 
wheels  for  producing  rectihnear  or  irregular 
motion  from  a  revolving  axis,  or  for  producing 
uniform  rotation  from  an  intermittent  force, 
the  varieties  are  numerous. 

The  escapement  -  wheels  of  clocks  and 
wheels  furnish  types  of  another  important 
class  of  wheels  for  modifying  motion ;  and 
snail-wheels,  pin-wheels,  ratchet-wheels,  and 
fusee  Avheels,  are  among  the  ingenious  contri- 
vances by  which  the  rotatory  motion  of  a  wheel 
and  axle  jnay  he  made  to  set.in  motion  a  train 


of  comphcated  machinery,  or  to  regulate  and 
vary  motion  at  pleasm-e.  Another  class  of 
wheels,  called  Friction-  Wheels  are  intended  to 
lessen  the  evils  of  friction  in  machinery. 

Wheels  introduced  into  machinery  for  the 
pm-pose  of  overcoming  inertia,  or  ot  rendering 
uniform  and  steady  a  motion  derived  from  an 
intermittent  or  variable  source,  are  called  Fly- 
Wheels.  Since  they  owe  their  effect  to  their 
weight,  fly-wheels  are  usually  heavy,  and  as 
much  as  possible  of  then-  weight  is  disposed 
in  the  rim,  where,  owing  to  the  effect  of  cen- 
trifugal force,  it  is  of  far  more  value  than  when 
near  the  centre.  The  steam-engLae,  the 
stamping-press,  the  common  lathe,  the  coffee- 
mill,  and  a  variety  of  other  machines  exhibit 
the  useful  application  of  a  fly-wheel.  In 
roasting-jacks,  musical -boxes,  the  stiiking- 
apparatus  of  clocks,  and  various  other  contri- 
vances in  which  a  retai'ding  force  is  required 
to  prevent  the  moving  power  of  a  spi-ing  or 
weight  from  rimning  down  too  rapidly,  wheels 
with  projecting  vanes,  which  encounter  sufii- 
cient  resistance  fi-om  the  aii*  to  moderate  their 
velocity,  are  used  under  the  name  of  Flys  or 
Flyers. 

A  small  wheel  having  cyhndiical  staves  or 
spindles  fixed  between  two  circular  boai'ds  or 
plates  of  metal,  in  positions  parallel  to  the 
axis  of  rotation,  is  called  a  lantern  wheel:  and 
when  a  wheel  acts  with  one  which  is  smaller 
in  diameter,  whatever  be  the  form  of  the  teeth, 
the  latter  is  usually  called  a  pinion.  T^Tieels 
having  the  teeth  formed  on  then-  cu-cumfe- 
rences  so  as  to  project  from  thence  in  the 
direction  of  the  radii  are  caUed  spur-wheels : 
but  when  the  teeth  ai-e  perpendicular  to  the 
plane  of  the  wheel,  the  latter  is  called  a  crotcn 
or  contrate  ivheel.  If  the  teeth  are  cut  on  the 
circumference  of  a  wheel  in  a  dh-ection  ob- 
lique to  its  plane,  the  wheel  is  said  to  be 
hevilled ;  and  two  wheels  may  have  then-  teeth 
so  bevilled  as  to  revolve  in  planes  making  any 
angles  with  one  another. 

WHETSTONE,  is  a  smooth  flat  stone  used 
for  whetting  or  shai-pening  edged  instruments 
by  friction.  Whetstones,  of  which  a  pecuhar 
kind  for  shai-pening  razors  are  called  Hones, 
are  made  of  various  kinds  of  hai'd  close- 
grained  stone,  and  ai-e  moistened,  when  in 
use,  with  either  oil  or  water.  [Grindstones  ; 
TuEKEY  Hone.] 

WHISKEY.  [Distillation  ;  Kectifying  ; 
Spirit  Trade.] 

WPIITE-LEAD  MAFUFACTURE.  Tliis 
branch  of  industry  exhibits  many  interesting 
featm-es,  both  on  account  of  the  chemical 
relations  which  govern  it,  and  tlio  mechanical 
aiTangemeuts  adopted. 

White  lead  is  made  from  common  metallic 
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sheet  lead ;  it  is  a  carbonate,  and  i3  produced 
in  the  following  way.    The  lead  is  first  cast 
into  the  form  of  flat  pieces,  about  20  inches 
long  hy  5  broad,  ^th  of  an  inch  thick,  and 
weighing  5  lbs.    In  a  loi-ge  lofty  room  a  pUe 
is  built  up,  formed  in  the  foUowmg  singular 
way ;  a  layer  of  fine  ashes  is  strewed  over  the 
floor:  then  comes  a  layer  of  tanner's  spent 
bai-k,  two  or  three  feet  thick ;  then  a  layer  of 
earthen  pots,  about  five  inches  m  diameter, 
each  containmg  a  pint  of  strong  vinegar  ; 
then  a  layer  of  the  leaden  plates,  five  or  six  m 
depth,  over  the  open  mouths  of  the  j^ts ; 
then  a  layer  of  boards  ;  then  a  second  layer 
of  tan,  vinegar  pots,  lead  plates,  and  boards- 
then  a  third  layer  of  tan,  vinegar  pots,  lead 
plates,  and  boards,  and  so  on,  until  the  room  is 
filled  to  the  ceihng,  a  height  of  perhaps  20  feet. 
The  whole  is  called  a  stack,  which  consists  of 
as  many  beds  as  there  are  recurrences  of  the 
above  series,  perhaps  seven  or  eight.  A  stack 
usuaUy  comprises  about  30  tons  of  lead  plates 
besides  the  weight  of  the  pots,  vinegar,  &c. 
The  room  is  then  closed  up,  and  left  un- 
touched for  many  weeks. 

Dming  this  period  a  somewhat  complicated 
chemical  process  goes  on.    The  spent  bark, 
by  fermenting,  gives  off  heat,  which  raises 
the  general  temperature  to  180°  Fahr.  The 
vinegar,  at  this  temperatm-e,  evaporates  slowly, 
and  gives  off  an  acid  vapour  which  acts  upon 
the  lead ;  the  lead  first  becomes  an  oxide, 
then  it  becomes  an  acetate  by  combming  with 
the  acetic  acid  vapour,  and  this  is  transfoi-med 
to  a  carbonate  by  carbonic  acid  arising  from 
the  tan.    This  action  takes  place  in  about 
one  half  of  the  thickness  of  the  lead,  at  the 
two  surfaces  ;  the  central  part  remaining  un- 
acted upon.  The  door  is  then  opened,  the  stack 
taken  down,  and  all  the  lead  plates  removed. 
Each  piece  is  passed  between  two  brass  rollers, 
which  crush  and  remove  the  earthy  carbonate 
from  the  surface;  the  remaining  metalhc 
lead  is  remelted,  to  be  used  again ;  and  the 
carbonate  goes  through  fiu-ther  processes. 
The  carbonate  is  mixed  with  water,  brought 
to  the  state  of  a  fine  cream,  evaporated,  and 
dried :  it  then  constitutes  white  lead,  which  is 
brought  to  market  either  in  the  earthy  state, 
or  ground  up  with  oil  as  a  paint. 

There  are  other  and  more  expeditious 
methods  which  have  been  patented  within  the 
last  few  years ,  but  the  above  is  the  general 
method,  as  practised  at  Newcastle. 

See  further  on  this  point  under  Zino 

Paint.  .  . 

WICKLOW,  This  Irish  county  is  rich  m 
minerals.  Galena  green  and  white  lead  ore, 
and  coppei  pyrites  are  found  in  the  granitic 
districts.  The  oro  ia  smelted  in  small  blast- 


fui-naces,  with  the  aid  of  turf,  lime,  and_a 
small  portion  of  the  purest  bUnd-coal.  In 
the  clay  slate  tract  are  found  gold,  silver, 
copper,  iron,  lead,  zinc,  tin,  tungsten,  manga- 
nese, arsenic,  and  antimony.  The  discovery 
of  native  gold  near  Croaghan  Kinshela 
Mountain  took  place  about  1790,  and  many 
hundred  people  assembled  daUy  to  search  for 
it  in  the  bed  and  on  the  banks  of  the  Balhn- 
vaUey,  or  Goldmine  Eiver,  a  stream  which 
rises  in  the  mountain,  and  joms  the  Daragh 
just  above  its  junction  with  the  Ovoca. 
Government  took  up  the  matter,  and  regular 
stream-works  were  established,  but  they  were 
destroyed  in  the  insurrection  of  1798.  ihey 
were  resumed  in  1801,  with  the  addition  of 
works  for  the  discovery  of  auriferous  veins ; 
but  the  search  was  unsuccessful,  and  the 
whole  of  the  works  were  abandoned.  _ 

The  soil  of  Wicklow  is  vei7  fertile  m  the 
lower  tracts  and  along  the  river-com-ses.  The 
crops  ai-e  oats,  potatoes,  and  some  wheat. 
Pastiurage  is  also  much  attended  to.  ihe 
occupations  of  the  people  ai-e  generally  agri- 
cultural :  manufactures  hemg  at  a  veiy  low 
ebb. 

WILLOW.  The  timber  wiUow,  the  weeping 
wiUow,  the  osier  willow,  and  many  other  kinds, 
render  a  singular  variety  of  uses  to  man.  The 
leaves,  flowers,  and  young  shoots  are  eaten  as 
food  by  various  domestic  animals.  ihe 
dried  inner  bark  is  mixed  Avith  oatmeal  m 
Norway.  The  twigs  are  extensively  used  m 
Kussia  and  Sweden  as  thongs  and  cords.  The 
bark  is  used  in  the  same  countries  for  shoes, 
buckets,  boxes,  roof  coverings,  and  other 
articles;  it  is  also  used  as  a  tanning  ingi'edi- 
ent  and  when  separated  mto  fibres  it  is  woven 

into  cloth.  1  T  1  (. 

The  willow  timber  is  soft,  smooth  and  hglit; 
it  is  employed  in  malting  cutting  boards  for 
tailors  and  shoemakers  ;    for  cork-cutters 
sharpening  boards ;  for  tm-nery ;  for  flooring 
and  rafters  ;  for  lining  waggons  and  carts  ; 
for  paddle-boards,  water-wheels,  and  small 
vessels  and  boats.    The  smaller  timber  and 
shoots  are  used  for  ladder-poles,  hop -poles, 
vine-props,  clothes-props,  rake-handles,  hm*- 
dles,  crates,  hampers,  hay-racks,  hoop-barrels. 
In  France,  hats  ai-e  made  from  strips  or 
shavings  of  the  white  willow.    Sheets  of 
woven  material  called  Willow,  consist  of  a 
fabric  woven  mth.  fine  strips  of  willow  wood, 
subsequently  stiffened ;  they  are  in  common 
use  for  the  framework  of  bonnets,  and  of 
hght  or  '  gossamer '  hats.  A  downy  substance 
which  envelopes  the  willow  seed  is  used  in 
Germany  as  a  wadding  for  ladies'  dresses. 
The  willow  makes  very  excellent  charcoal. 
The  best  known  use  of  the  ^Yillow,  however, 
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is  in  making  baskets.  For  tliis  pm-pose  the 
kind  called  osiers  is  chiefly  selected.  The 
principal  plantations  of  hasket-osiers  in  this 
country,  and  indeed  in  every  other,  are  made 
along  the  banks  of  rivers  and  sti'eams.  In 
England  the  Thame  and  the  Cam  are  the 
most  celebrated  in  this  respect;  in  both 
these  rivers  small  islands  are  frequently 
planted  enth-ely  with  osiers,  and  are  called 
osier-holts.  There  are  many  such  islands  in 
the  Thames,  between  Eeading  and  London. 
The  lai'gest  plantation  of  these  willows  is 
near  Eeading.  The  most  extensive  willow 
plantations  in  fields  (instead  of  river  banks 
and  islands)  ai-e  in  the  fenny  districts  of 
Cambridge  and  Huntingdon  counties. 

The  apphcation  of  these  willows  or  osiers  is 
described  under  Basket  Maiung. 

WILNA,  a  government  of  West  Eussia,  is 
somewhat  rich  in  agricultural  produce.  Eye 
is  the  principal  gi'ain  ci"op ;  barley,  wheat, 
oats,  buck-wheat,  peas,  beans,  hops,  flax,  and 
hemp  are  likewise  grown,  and  a  considerable 
quantity  exported.  Bees  are  kept  in  great 
numbers,  and  the  quahty  of  the  honey  is  very 
superior.  The  forests  not  only  furnish  lai'ge 
quantities  of  timber  and  fuel,  but  supply 
material  for  building  every  year  about  3000 
craft  for  the  navigation  of  the  Diina,  Wilia, 
and  Niemen,  which  never  come  back.  Charcoal 
pitch,  tar,  potashes,  and  lamp-black  are  made. 
The  minerals  are  bog-iron,  saltpetre,  marble, 
granite,  sandstone,  jasper,  agates,  and  chalce- 
dony. The  manufactures  are  unimportant, 
being  entirely  of  a  domestic  kind.  The  ex- 
ports, consisting  of  the  produce  already  named, 
are  sent  partly  to  Eiga  on  the  Diina,  still 
more  by  land-carriage  to  Libau,  and  a  consi- 
derable quantity  by  the  Niemen  to  Prussia. 
The  inland  trade  is  almost  exclusively  in  the 
hands  of  the  Jews. 

WILTSHIEE.  There  are  very  few  mine- 
ral deposits  worked  in  this  county.  In  respect 
to  commerce,  the  navigation  of  the  Thames, 
the  Kennet,  and  the  Bristol  Avon,  does  not 
commence  until  after  those  rivers  have  quitted 
the  county ;  but  the  want  of  river-navigation 
is  partially  supplied  by  canals,  of  which  three 
lines  are  connected  with  this  county.  These 
are  the  Thames  and  Severn  canal,  the  Kennet 
and  Avon  Canal,  and  the  Wilts  and  Berks 
Canal.  Many  of  the  principal  towns  are  now 
accommodated  with  railway  facflities. 

In  an  agricultural  point  of  view  Wiltshire 
may  be  divided  into  two  districts  ;  a  soutliern 
district  comprehending  all  the  Wiltshire 
Downs,  with  theu*  intersecting  valleys  ;  and  a 
northern  district.  The  soil  on  the  downs  pro- 
duces excellent  short  herbage,  very  weU 
suited  for  sheep  pastui'e.    The  proportion 


which  has  been  converted  into  fu-able  land  is 
comparatively  small,  and  chiefly  on  the  bor- 
ders of  the  valleys.  In  the  northern  district, 
where  the  top  soil  is  thin,  it  is  chiefly  cultiva- 
ted as  arable  land ;  but  where  it  is  deep  and 
rich,  there  ai-e  some  of  tlie  finest  pastures  in 
England,  such  as  those  about  Chippenham, 
and  thence  southward  to  Mellcsham  and 
Trowbridge,  where  the  largest  oxen  may  be 
fatted.  This  district  is  essentially  a  dauy 
country.  The  grass  land  forms  the  greater 
portion  of  the  north-west  part  of  Wiltshire, 
anithe  cheese  made  there  is  justly  celebrated ; 
it  is  mostly  bought  up  by  factors  for  the  supply 
of  London  and  other  large  towns. 

Wiltshire  is  one  of  the  most  manufacturing 
counties  in  the  West  of  England ;  the  carpets 
of  Wilton,  and  the  woollen-cloths  of  Bradford, 
Trowbridge,  &c.  have  been  long  celebrated, 
though  they  have  been  echpsed  in  late  years 
(in  quantity  but  not  in  quaUty)  by  the  pro- 
ductions of  the  West  Eiding. 

WINCH  AND  AXLE  is  a  machine  con- 
stituting a  small  windlass,  and  consisting  of  a 
cyhnder  of  wood  which  is  capable  of  turning 
on  its  axis  between  two  upright  posts  of  the 
same  material,  or  between  the  ends  of  a  cast- 
iron  frame.  A  lever  atone  or  at  each  exti-emity 
of  the  cyhnder  is  attached  to  an  iron  axle 
which  passes  through  the  cylinder,  and  Ls 
turned  at  right  angles  to  its  direction,  and 
again  tm'ned,  so  as  to  furnish  a  handle  parallel 
to  the  cylinder.  When  of  a  simple  form  it  is 
employed  to  raise  water  from  a  well,  earth 
from  the  shaft  of  a  small  mine,  &c. ;  but  when 
the  cylinder  or  bari'el  is  timied  by  the  inter- 
vention of  toothed  wheels  and  pinions,  in 
which  case  the  machine  is  called  a  Craft,  it  is 
frequently  employed  to  raise  casks  or  hea\7 
packages  from  the  ground  to  the  upper  part 
of  a  building.  [Wheel  and  Axle  ;  Wind- 
lass.] 

WIND  MEASUEEE.  [Anemometer.] 
WINDLASS.  The  Winch  and  Axle,  the 
Windlass  by  which  on  boai-d  of  small  ships 
the  anchors  are  weighed,  and  even  the  Capstan, 
axe  so  many  different  forms  of  the  same 
machine.  In  the  last  two  of  these  machines 
the  power  of  men  is  appHed  at  the  extremi- 
ties of  handspokes  or  levers  inserted  at  their 
opposite  extremities  in  lioles  made  in  the  axle 
or  bai-rel  to  receive  them.  In  tlie  capstan,  the 
axis  of  the  barrel  being  veitical,  the  hand- 
spokes are  in  horizontal  positions,  and  the 
men  exert  a  continuous  pressure  against 
them  while  walking  round. 

In  the  machine  to  which  the  name  of  wind- 
lass is  more  particularly  applied,  the  barrel  is 
a  horizontal  cyhnder.  In  order  to  tm-n  the 
cylinder  on  its  axis  the  men  mounting  on  it 
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plant  their  handspokes  verticaUy  in  a  series 
of  holes  formed  at  intervals  for  the  purpose ; 
then  grasping  them  as  high  as  they  can 
reach,  they  puU  towards  themselves :  when 
the  cylinder  is  turned  neai-ly  a  quarter  round, 
tlie  handspokes  heing  almost  in  homontal 
positions,  the  men  throw  upon  them  the  whole 
wei'^ht  of  their  hodies,  and  hy  the  weight  the 
cylinder  is  still  further  turned.  After  this 
the  handspokes  are  drawn  out  and  planted  in 
other  holes,  which  now  are  in  vertical  posi- 
tios  and  the  like  exertions  of  musculai-  forde 
and  pressui-e  ai-e  repeated  till  the  anchor  is 
weighed  or  the  weight  raised.  The  machme 
permits  the  power  of  men  to  he  apphed,  m 
one  position  of  the  handspokes,  in  the  most 
advantageous  manner;  and  m  this  respect 
it  may  be  considered  superior  to  the  cap- 
stan. 

The  vertical  windlass,  or  capstan,  was 
originaHy  a  short  cylindritial  column  turning 
on  Its  axis  by  means  of  levers  or  bai-s  of  con- 
siderable length  which  passed  quite  through 
the  perforations  made  to  receive  them  at  the 
top  of  the  column ;  the  pivot  or  axlo  upon 
which  it  turned,  entered,  as  at  present,  into 
the  floor  or  deck  upon  which  the  machine  was 
placed.  It  appears  to  have  been  introduced 
into  the  British  navy  in  the  time  of  Queen 
Elizabeth.  It  is  now  generaUy  made  in  the 
form  of  a  frustum  of  a  cone,  or  rather  the 
body  is  cyhndrical,  and  about  it,  at  equal 
intervals,  are  ribs  or  butti-esses  which,  pro- 
jectmg  from  the  cylinder  less  at  top  than  at 
bottom,  give  to  the  part  about  which  the 
rope  turns  a  pjTamidal  figure.  Both  the 
windlass  and  the  capstan  are  furnished  with 
catches,  or  Faulls,  each  consistmg  of  an  ai-m 
of  motal  turning  on  a  pivot,  and  as  the  barrel 
revolves  falling  into  notches  formed  in  a  ring 
of  wood  or  metal  placed  round  one  end  of  the 

barrel.  _  . 

WIND  Mill,  windmills  are  of  two  kinds : 
in  one  the  wind  is  made  to  act  upon  vanes  or 
sails,  generally  four,  which  are  disposed  so  as 
to  revolve  by  that  action  in  a  plane  which  is 
nearly  vertical ;  and  in  the  other,  the  axis  of 
revolution  being  precisely  vertical,  any  point 
on  the  surface  of  a  vane  revolves  in  a  hori- 
zontal plane.  The  former  iS  called  a  Verlical 
Windmill  and  the  latter  a  horizontal  Wind- 
mill. ,        ,   .„  . 

The  building  for  a  Vertical  WindmiU  i3 
generally  a  wall  of  timber  or  brickwork  in  the 
form  of  a  frustum  of  a  cone,  and  terminated 
above  by  a  wooden  dome  which  is  capable  of 
revolving  horizontally  upon  it.  A  rmg  of 
wood,  forming  the  lower  part  of  the  dome, 
rests  upon  a  ring  of  the  same  material  at  the 
top  of  the  wall,  and  the  surfaces  in  contact 
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being  made  very  smooth,  the  dome  may 
easily  be  turned  round  upon  the  wall ;  and  is 
prevented  from  shding  off  by  a  rim  which 
projects  from  it,  and  descends  over  the  inte- 
rior circumferencG  of  the  lower  ring.  Tlie 
dome  in  turning  carries  with  it  the  wind- 
sails  and  their  axle ;  and  tlius  the  windsails 
may  be  made  to  coincide  with  the  direction  of 
the  wind,  or  the  plane  in  which  the  radii  of 
the  sails  turn  may  be  made  perpendicular  to 
that  direction.  The  revolution  is  sometimes 
accomplished  by  the  force  of  a  man  apphed 
to  a  winch  near  the  ground ;  but  in  general 
the  wind  itself  is  made  to  tm-n  the  dome  or 
the  inill  by  means  of  a  set  of  small  vanes 
which  are  situated  at  the  extremity  of  a  long 
horizontal  arm  projecting  from  the  dome  in 
a  plane  passing  through  the  vertical  shaft  of 
the  mill,  and  on  the  side  opposite  to  the  great 

A  Horizontal  Windmill  is  a  great  Cylindii- 
cal  frame  of  timber,  which  is  made  to  revolve 
about  a  vertical  axis,  and  its  convex  surface 
is  formed  of  boards  attached  in  vertical  posi- 
tions to  the  upper  and  lower  parts  of  the 
frame.  The  whole  is  inclosed  in  a  fixed 
cylinder  having  the  same  vertical  axis  as  the 
other :  this  consists  of  a  screen  formed  by  a 
number  of  boai-ds  which  axe  disposed  so  that, 
in  whatever  direction  the  wind  may  blow,  it 
may  enter  between  them  on  one  side  only  of 
a  vertical  plane  passing  through  the  axis,  and 
thus  give  motion  to  the  interior  cyUnder. 
The  efiective  power  of  the  Vertical  Windmill 
is  however  so  much  greater  than  that  of  the 
Horizontal  Windmill  that  the  latter  is  now 
seldom  constructed. 

WINE  MANUEACTURE.  Wine  is  the 
result  of  the  fermentation  of  saccharine  fluids, 
either  existing  naturally  in  the  juices  of  plants 
or  artificiaUy  blended  together.  The  roots  of 
plants,  such  as  the  parsnip  and  beet;  the 
stems  of  plants,  such  as  the  bkch  and  the 
cocoa  palm ;  the  leaves  of  plants,  such  as  the 
vine ;  the  fruit  of  plants,  such  as  the  grape 
and  other  well-ldiown  kinds— all  yield  juices 
which  may  be  fermented  into  wine.  Though 
alcohol  or  spirit  is  present  in  aU  wines,  yet 
many  other  principles  exist  in  them  also ;  the 
number  of  which,  and  the  manner  in  which 
they  are  combined,  as  well  as  their  relative 
proportion,  give  to  different  wines  thek  dis- 
tinctive properties. 

The  grape  is  in  most  countries  the  source 
whence  wine  is  chiefly  prepared,  and  the 
vintage  or  wine  manufacture  is  always  re- 
garded as  an  important  part  of  the  national 
industry  in  the  countries  of  central  and 
southern  Europe.  It  has  been  found  that,  in 
respect  to  Claret,  Port,  and  Rhenish  wines,  a 
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season  which  is  good  foi-  one  is  not  nocessai-ily 
so  for  others ;  thus  the  year  1825  was  yery 
good  for  Claret,  had  for  Port,  and  about  an 
average  for  Rhenish  -wines ;  while  1840  was 
middling  for  Claret,  very  fine  for  Port,  and 
had  for  Rhenish  Avines.  Locality,  aspect,  soil, 
and  climate  all  have  to  do  with  this  question 
of  quality  and  quantity.  In  resi^ect  to  the 
modes  of  manufacture,  a  few  details  wDl  he 
found  imder  the  names  of  the  chief  wines,  and 
of  the  provinces  and  French  departments 
where  the  most  celebrated  vintages  are  situated. 

When  wine  contains  much  alcohol,  it  is 
called  strong ;  when  othenvise,  light  or  ivea/c. 
When  it  contains  much  sugar  undecomposed, 
it  is  siveet  or  luscious ;  when  little,  dry.  When 
it  contains  much  free  acid,  it  is  acescent ; 
when  much  carbonic  acid,  sparkling  or  mous- 
scux.  In  strong  wines  of  cheap  price,  spirit  is 
added ;  hut  never  in  good  wines,  as  it  destroys 
the  finer  qualities. 

British  or  home-made  wines  consist  of  the 
fermented  juices  of  fruits,  sweetened  and 
otherwise  flavoured.  They  are  in  principle 
analogous  to  real  wine  from  grapes,  but  re- 
quiring much  less  care  and  attention,  as  no 
attempt  is  made  to  obtain  those  dehcate  va- 
rieties of  flavour  which  distinguish  choice 
wines. 

WINE  TRADE.  The  duty  at  present  on 
all  foreign  wines  is  5s.  6d.  per  gallon ;  on 
Cape  wines,  2s  9d.  The  following  statement 
shows  the  number  of  gallons  imported  into 
the  United  Kingdom  during  the  year  ending 
Jan.  5,  1850,  together  with  the  number  re- 
tained for  home  consumption,  after  deducting 
the  quantity  exported  subseqviently  to  the 
payment  of  duty  : — 


Wines. 

Imported. 

Retained. 

Gallons. 

Gallons. 

241,845 

..  466,109 

331,690 

. .  3,004,043 

2,648,242 

.  ,3,310,206 

2,448,107 

71,097 

46,405 

..  151,239 

19,868 

,  12,163 

67 

Sicilian  &  other  sorts  533,298 

444,541 

Total.. 

..7,970,067 

6,251,862 

The  stock  of  foreign  wine  in  bond  in  Lon  - 
don, on  March  1, 1851,  was  as  follows : — 

Pipes. 

London  Docks  18,346 

St.  Katherine's  ditto  3,853 


22,199 

WIRE  DRAWING.  Wire  is  a  metal 
elongated  into  the  fonn  of  a  slender  rod, 


generally  cylindrical,  but  not  necessarily  so. 
In  early  times,  metals  were  probably  beaten 
out  with  a  hammer  into  thin  plates  or  leaves, 
which  were  then  divided  into  small  slips  by 
means  of  scissors  or  some  other  cutting  in- 
strument, these  slips  being  subsequently 
rounded  by  a  hammer  and  file,  so  as  to  form 
threads  or  wires.  So  long  as  vnre  was  formed 
by  the  hammer,  the  artists  of  Niimberg,  by 
whom  it  was  fabricated,  were  styled  '  wire 
smiths,'  but  subsequent  to  the  introduction  ot 
the  drawing  process  their  designation  was 
changed  to  '  wire  drawers.'  Beckmann  con- 
ceives that  the  invention  of  wire  drawing 
must  be  assigned  to  the  14th  century.  Pre- 
rious  to  1565  all  Enghsh  iron  wire  appears  to 
have  been  drawn  by  manual  strength.  The 
first  wire-mill  in  England  was  set  up  at  Sheen, 
near  Richmond,  by  a  Dutchman,  in  1662. 

For  the  manufacture  of  iron  wiie  the  very 
best  and  toughest  iron  is  selected.  Before  the 
process  of  rolling  with  grooved  rollers  had  be- 
come common,  the  iron  was  prepared  for  use 
by  a  slow  and  tedious  process.  At  the  pre- 
sent day  the  prepai-ing  of  iron  for  the  wire- 
drawers  is  performed  by  means  of  rollers, 
which  are  generally  7  or  8  inches  in  diameter, 
and  are  sometimes  made  to  perform  350  re- 
volutions in  a  minute.  A  bar  of  steel  30  inches 
long  and  an  inch  square,  heated  to  redness,  is 
passed  between  the  rollers,  through  grooves 
successively  diminishing  in  size,  eight  times 
in  less  than  a  minute,  and  is  thereby  elongated 
to  from  20  to  30  feet.  For  ordinaiy  wu-e  the 
rods  are  commonly  reduced  to  a  thickness  of 
about  one-eighth  of  an  inch  by  this  process  ; 
and  these  rods  themselves  are  used  as  wire  for 
some  pm-poses.  The  kind  of  cast-steel  wire 
of  which  the  best  needles  and  some  other 
articles  are  made,  is  not  usually  submitted  to 
the  rolling  process,  but,  after  being  tilted  to 
about  a  quarter  of  an  inch  square,  it  is  rounded 
on  an  anvil  previous  to  elongation  by  the 
draw-plate. 

The  drawing  of  wire  is  thus  managed.  The 
draw-plate  is  usually  formed  of  a  stout  piece  of 
shear-steel,  about  six  inches  long  and  an  inch 
and  a  half  in  diameter,  but  being  somewhat 
reduced  in  thickness  towards  each  end,  like  a 
cucumber,  and  flattened  on  one  side.  It  is 
pierced  transverely  with  several  conical  holes, 
the  lai-ger  orifices  of  which  open  upon  the 
flattened  sm-face  of  the  plate,  while  their 
smaller  orifices  are  carefully  finished  to  tie 
size  to  which  it  is  intended  to  reduce  the  wire 
drawii  through  them.  In  drawing  wire  by 
hand  the  draw-plate  is  laid  agauasttwo  upright 
pillars  fixed  on  a  bench  or  table,  and,  the 
extreme  end  of  the  we  to  be  dra^mi  being  so 
reduced  as  to  enable  it  readily  to  pass  through 
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ihe  hole,  ft  small  portion  is  drft^vn  tlir-ongh 
a  lever  apparatus,  and  attached  to  a  cylindrical 
drum,  mounted  on  a  vertical  axis.  The  ^o^^" 
man  then  talces  in  one  hand  the  coil  of  thick 
wire  to  be  reduced,  and  in  the  other  a  lever 
handle  attached  to  the  dram ;  and  while  he 
turns  the  dram  so  as  to  wind  the  wire  upon  its 
circumference,  and  consequently  to  draw  it 
through  the  plate,  he  imparts  a  land  of  twist 
to  the  ^vire  which  enters  the  plate,  hy  a  pecu- 
Har  motion  of  the  hand  in  which  the  coil  is 
supported. 

The  size  of  wire  is  commonly  measured  by 
means  of  a  gauge,  which  consists  of  a  plate  of 
steel  v-ith  a  series'  of  deep  notches  or  shts  at 
each  edge,  VM-ying  slightly  from  each  other  in 
■nidth.and  numbered  according  to  the  number 
given  to  wire  of  con-esponding  size. 

The  use  of  wire  in  manufactures  has  largely 
extended  within  the  last  few  yeai-s,  principally 
owing  to  the  success  with  which  a  weaving 
process  has  been  applied  to  it.  The  following 
are  only  some  among  the  many  apphcations 
of  wire  now  generally  adopted  :— Wire  netting 
for  enclosing  young  plantations ;  strong  Avire 
netting  for  sheep  folds,  or  for  enclosures  gene- 
rally in  fai-ras ;   ornamental  wire  fences  for 
pleasure  grounds;  pheasantries  and  hen- 
coops; garden  bordering;  plant  guards;  hur- 
dles for  horse  and  cattle  pastures ;  fences  and 
gates ;  plant  ti-ainers  ;  arbours  and  arches  ; 
plant  umbrellas  and  canopies  ;  flower  stands 
and  stages;  garden  chairs;  bedsteads;  mre 
gauze  bhnds ;  sieves  and  riddles ;  Venetian 
bhnds ;  bird  cages ;  fire  guards ;  safety  lamps 
and  lanterns  ;  meat  covers  and  safes.  Lastly, 
we  may  mention  wire  ropes,  of  the  use  of 
which  a  few  illustrations  have  been  given 
under  EoPE  Makihg  and  Suspension  Beidges. 

WOAD.    This  is  a  plant  cultivated  for  the 
sake  of  the  leaves,  which,  after  being  properly 
prepared,  are  used  as  an  ingredient  in  dyeing 
blue,  and  as  a  basis  for  black.    Three  or  four 
crops  are  obtained  in  a  year.  Wlien  the  leaves 
have  been  gathered,  they  are  ground  in  a  mill 
to  a  sort  cf  paste,  which  is  then  pressed  into 
heaps.  A  blackish  crust  forms  on  the  outside. 
After  thus  lying  for  about  a  fortnight  the 
heaps  are  opened,  the  crast  rabbed  and  mixed 
with  the  interior  portions,  and  the  whole 
formed  into  oval  balls,  which  are  pressed  close 
and  solid  in  wooden  moulds.    The  balls  are 
dried  for  the  market.    'When  about  to  be  used 
in  dyekig,  the  balls  are  broken  in  fi-agments, 
and  allowed  to  ferment,  by  which  a  thick 
fa3tid  fume  is  given  off.   I3y  steeping  the  leaves 
in  water,  an  infusion  is  obtained  which  will 
impart  a  green  dye,  and  this  green  changes  to 
blue  by  exposure  to  the  air. 
"WOOD.   The  uses  of  wood  in  the  arts  ai'6 
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illustrated  in  the  articles  Carving  ;  Dry  Hot  ; 
Snip  Building  ;  Timber  ;  &c.,  and  under  the 
names  of  tho  principal  timber  trees. 

WOOD  ENGEAVING  is  the  art  of  pro- 
ducing  raised  surfaces,  by  excision,  on  blocks 
of  wood,  from  which  impressions  can  be  trans- 
ferred by  means  of  a  coloured  pigmexit  to 
paper,  or  other  suitable  mechum,  and  gene- 
rally applied  to  pictorial  representations  of 
objects. 

The  art  of  cutting  both  upon  metal  and 
wood  for  other  pui-poses  than  those  which  are 
now  understood  as  printing,  ascends  to  a  veiy 
remote  antiquity.  The  Egyptians  indeed  seem 
to  have  made  a  very  close  approximation  to 
printing,  in  their  wooden  stamps  used  for  im- 
pressing characters  on  clay  or  other  ductile 
material ;  and  printing  from  engraved  wood 
blocks  has  been  practised  by  the  Chinese  pro- 
bably from  the  10th  centurj'. 

In  Europe  the  first  appUcation  of  the  art  of 
wood-engraving  took  place  in  Germany  about 
the  beginning  of  the  15th  century.    It  was 
probably  first  used  for  the  production  oi 
playing-cards,   the  outlines  of  which  were 
formed  by  impressions  from  wood-cuts,  and 
the  colouring  filled  up  by  hand.    The  first 
wood-cut  with  a  date  known  to  be  in  existence 
is  of  1423  ;  it  represents  St.  Christopher  car- 
rying our  Saviour  on  his  shoulders  across  a 
river.  The  next  great  step  was  the  production 
of  block  books  and  the  adoption  of  moveable 
letters  ;  and  without  entering  into  the  disputed 
question  of  the  dates  of  the  '  Biblia  Pau- 
peram,'  the '  Speculum  Salvationis,'  and  others, 
they  sufficiently  prove  the  extension  of  its  use, 
and  many  of  the  eai'ly  books  with  moveable 
types  were  illustrated  with  pictorial  wood  cuts. 
Maps  also  were  engraved  on  wood.    In  an 
edition  of  Ptolemseus,  printed  in  1482  at  Ulm, 
there  are  twenty-seven  ;  and  in  a  later  edition, 
printed  at  Venice  in  1511,  the  outline,  with 
the  mountains  and  rivers,  is  in  wood,_  wliile 
the  names  are  printed  with  type,  and  in  two 
colom-s,  no  doubt  by  separate  workings.  In 
1486  the  improvement  known  as  '  cross-hatch- 
ing,' by  which  the  bold  and  free  efi"ect  _of  a 
pen-drawing  was  endeavoured  to  be  attained, 
was 

shown  in  Breidenberg's  '  Travels,'  printed 
at  Mentz.  This  invention  has  been  usually 
attributed  to  Michael  Wohlgemuth,  the  master 
of  Albert  Diirer.  The  art  had  now  attained 
an  excellence  which  induced  artists  of  cele- 
brity and  talent  to  select  it  as  the  means  of 
conveying  their  designs  to  the  world.  Among 
the  most  distinguished  in  this  line  was  Albert 
Diirer,  whose  productions  as  a  painter,  and  an 
engraver  on  copper  and  wood,  are  so  nu- 
merous as  to  excite  a  doubt  whether  he  was 
actually  an  engraver  on  wood  himself,  or 
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whether  he  only  put  the  designs  on  the  hlocks, 
leaving  them  for  other  hands  to  execute. 

In  the  early  part  of  the  16th  century  several 
artists  of  celebrity  were  either  designers  on 
wood  or  engravers.  Books  were  also  at  this 
period  profusely  illustrated.  The  art  was 
chiefly  practised  in  Germany,  where  it  was 
pati-onised  by  the  Emperor  Maximilian,  for 
whom  Burgmair  produced  the  great  work 
called  '  The  Triumphs  of  Maximilian."  The 
next  great  name  in  the  annals  of  wood-en- 
graving is  Hans  Holbein,  whose  '  Dance  of 
Death'  was  printed  at  Lyon,  in  1538,  though 
Bartsch  and  Jackson  deny  that  he  engraved 
on  wood,  and  Mr.  Douse  even  questions  his 
being  the  designer.  Erom  about  1545  to  1580 
wood-engraving  continued  to  be  much  used  for 
the  illustrating  of  books.  From  this  period 
there  is  httle  to  be  recorded  of  essential  im- 
portance, till  the  appearance  of  Bewick,  to 
whom  the  revival  of  wood-engraving  is  chiefly 
to  be  attribilted. 

WOOL;  WOOL  TRADE.  The  term  'wool' 
IS  now  applied  almost  exclusively  to  the  fleece 
of  the  sheep.  The  distinction  between  wool 
and  hau-  is  more  easily  understood  than  de- 
scribed. Wool  compared  with  hair  is  generally 
softer,  more  flexible,  and  more  disposed  to 
■undergo  the  felting  process,  which  imparts  to 
it  so  much  value  in  manufactures.  Many  of 
the  wilder  animals,  such  as  the  beaver,  the 
racoon,  the  wild-cat,  and  the  otter,  produce 
both  hair  and  wool,  the  hair  forming  the  long 
and  conspicuous  outer  fibres,  and  the  shorter 
fibres  of  wool  lying  hidden  beneath.  The 
goats  of  Angora,  or  Ancyra,  of  Tibet,  and  of 
Cashmere,  yield  woolly  fibres  of  great  beauty, 
which  are  pecuharly  suited  for  the  weaving  of 
shawls.  For  the  manufacture  of  all  kinds  oi 
woollen  fabrics,  except  these  shawls,  the  wool 
of  the  sheep  is  used.  [Sheep.] 

In  the  time  of  Edward  I.  a  duty  was  im- 
posed on  the  exportation  of  British  wool,  and 
in  1337  an  act  was  passed  for  proliibiting  the 
exportation.  From  that  time  down  to  the 
reign  of  Charles  I.  the  exportation  of  British 
wool  was  sometimes  prohibited  and  sometimes 
allowed  under  certain  restrictions  and  duties. 
From  16G0  do\vn  to  1824  the  exportation  was 
strictly  prohibited.  In  the  meantime  duties, 
sometimes  more,  sometimes  less,  were  laid  on 
the  importation  of  i^oreign  wool.  At  length, 
in  1824,  an  act  was  passed  making  the  duty 
on  importation  and  exportation  the  same,  viz.. 
Id.  per  lb.  The  duty  on  exportation  was  soon 
afterwards  removed,  and  in  1844  the  duty  on 
the  importation  of  foreign  Wool  ceased  al- 
together. 

All  the  finer  wools  used  to  be  brought  from 
Spain ;  but  in  1765  the  Elector  of  Saxony  im- 


ported into  his  dominions  a  few  Lterino 
sheep,  which  have  had  a  most  surprising  in- 
fluence on  the  trade  of  wool.  The  Saxony 
Merinos,  instead  of  degenerating,  improved 
upon  their  Spanish  progenitors,  and  the  wool 
afforded  by  them  has  almost  driven  the  Spanish 
wool  out  of  the  Enghsh  market.  But  the 
most  remarkable  circumstance  in  the  recent 
history  of  the  wool-trade  is  the  rapid  increase 
in  the  quantity  of  wool  imported  from  Aus- 
tralia. This  is  shown  by  comparing  the  quan- 
tities imported  in  the  three  following  years  : — 

1829    1,838,642  lbs. 

1839   10,128,774  „ 

1849  35,879,171  „ 

The  quantity  imported  from  various  countries 
in  1849  was  as  follows  :— 

Austraha    35,879,171  lbs. 

Spain   127,559  „ 

Germany   12,750.011  „ 

Other  European  Countries  11,43^,354  „ 

South  America   6,014^)25  „ 

Cape  of  Good  Hope  .....    6,377,495  „ 

East  Indies   4,182,853  „ 

All  other  parts   1,004,679  „ 


Total   76,768,647 

In  1848  the  quantity  of  wool  exported  was 
4,000,000  lbs. 

WOOLLEN  AND  WORSTED  MANU- 
FACTURES. Wools  are  dividedinto  two  great 
classes — Olothiug-Wools  and  Combing-Wools, 
or  Short-Wools  and  Long-Wools;  and  the 
fabrics  woven  from  them  are  termed  Woollens 
or  Worsteds,  according  as  the  one  or  the  other 
is  employed.  Clothing  wools  possess  in  high 
perfection  that  peculiar  property  which  enables 
the  fibres  to  '  felt'  or  interlace  one  among 
another,  and  to  form  thereby  the  dense  com- 
pact material  of  which  men's  garments  are  so 
largely  made  in  this  country  ;  whereas  comb- 
ing-wools,  though  long  in  fibre,  are  deficient 
in  the  felting  propertj',  and  are  therefore  em- 
ployed for  stuffs,  merinos,  hosiery,  and  a  large 
number  of  fabrics  which  do  not  undergo  the 
felting  process. 

Woollen  Manufacture.— ThQ  sorting  of  tiie 
wool  is  the  first  operation.  Each  pack  of 
wool  contains  many  different  qualities,  ac- 
cording to  the  part  of  the  fleece  whence  it  was 
taken,  and  other  circumstances;  and  much 
tact  and  discrimination  are  called  for  in  the 
separation.  The  sorter  has  to  make  his  se- 
lection in  relation  to  the  ftnchess,  the  softness, 
the  strength,  the  colour,  the  cleanness  and  the 
tveight  of  the  wool ;  and  in  reference  to  these 
qualities  he  separates  the  wool  into  many 
parcels.  When  the  proper  lands  are  selected, 
they  are  next  washed  or  scoured  with  soap  and 
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alkaU,  to  free  them  from  the  grease  which  in 
variably  attaches  to  them. 

If  the  cloth  is  dyed  in  the  wool,  that  opera 
tion  succeeds  the  scouring  ;  hut  if  dyed  in  the 
piece,  many  other  processes  intervene ;  and 
it  depends  a  good  deal  on  the  kind  of  colour 
as  to  which  plan  is  foUowed.    Supposing  the 
dyeing  to  be  completed,  however,  the  wool 
undergoes  the  process  of  willying  or  willowing, 
which  is  somewhat  analogous  to  the  hatting 
or  scutching  in  the  cotton-mahufacture ;  the 
object  being  to  open  and  disentangle  the  locks 
of  wool,  and  cleanse  them  from  sandy  and 
other  loose  imphrities.    The  willowing  ma- 
chine contains  a  number  of  revolving  spikes 
which  tear  asunder  the  fibres  of  the  wool,  and 
a  fan  which  blows  away  the  dust  from  them. 
There  are  frequently  impurities  which  cannot 
be  removed  by  the  wiUy,  and  Such  are  after- 
wards picked  out  by  hoys  or  women,  called 
Wool-Moaters,  or  Woat-Pickefs.    A  further 
opening  of  fibres  results  from  the  process  of 
scribbling;  hut  before  this  is  effected,  the 
wool  undergoes  that  of  oiling ;  it  being  spread 
out  on  a  floor,  sprinkled  with  ohve-oil,  and 
well  beaten  with  staves.  The  scribbling-machine 
is  very  similar  in  its  principle  of  action  to  the 
carding-engine.    [Cotton  Spinning.] 

The  cardings  into  which  the  wool  is  brought 
by  this  operation,  and  which  are  short  pieces 
in  the  form  of  roUs  or  sticks,  are  then  spun 
into  yam  for  the  use  of  the  woollen-weaVer; 
the  process  of  spinning  being  generally  ef- 
fected hy  means  of  the  slabbing -bitty  or  stub- 
bing-machine,  and  afterwards  by  the  common 
jenny  or  mule-spinning  machine;  the  sluh- 
bing-billy  bringing  the  wool  to  the  state  of  a 
soft  weak  thread,  and  the  spinning-machine 
giving  it  the  propei?  firmness  and  hardness 
for  yam. 

The  process  neSt  following  that  of  spinnmg 
is  weaving,  by  which  the  yarn  is  worked  up 
into  a  textile  fabric.  [Weaving.]  Formeriy 
woollen  cloths  Were  principally  woven  by 
hand-weavers ;  but  the  power-loom  is  every 
year  superseding  more  and  more  the  com- 
mon loom. 

As  the  wool  has  been  di-essed  with  oil 
before  spinning,  and  with  size  before  weaving, 
it  becomes  necessary  to  cleanse  it  from  these 
impurities  immediately  after  the  weaving 
This  is  the  object  of  a  second  scouring  pro 
cess,  in  which  the  cloth  is  beaten  with  wooden 
mallets  in  a  kind  of  trough  or  mill ;  soap  and 
water  being  let  in  upon  it  first,  and  then  clear 
water.  Being  then  cafried  to  the  drying-room, 
or  the  tenter-ground,  it  is  stretched  out  by 
means  of  hooks  on  rails,  and  allowed  to  dry  in 
a  smooth  and  extended  state.  It  is  then 
taken  into  a  room  and  examined  by  Burkrs, 
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Who  pick  out  all  irregular  threads,  hairs,  or 
dirt.  After  this  it  is  ready  for  the  important 
process  oi  fulling  or  fdling,  which  impar^  to 
woollen  goods  that  pecuUarity  of  surface 
whereby  they  are  distinguished  from  all  others, 
A  large  mass  of  cloth  folded  into  many  phes  is 
put  into  the  fulling-mill,  where  it  is  exposed 
to  the  long-continued  action  of  two  heavy 
wooden  mallets  or  stocks.  Superfine  cloth 
has  fom:  fuUifigs  of  three  hours  each,  a  thick 
solution  of  softp  being  spread  between  each 
layer  of  cloth  every  time.  This  process,  be- 
sides  felting  or  interiadng  the  fibres  together, 
thickens  the  cloth  remarkably,  but  diminishes 
it  both  in  length  and  breadth  nearly  one-half. 

In  the  fulled  state  the  cloth  presents  a 
woolly  and  rough  appearance,  to  improve 
which  it  goes  through  the  process  oi  teazling 
or  raising,  and  shearing  or  cutting,  the  object 
of  the  first  being  to  raise  the  ends  of  the 
fibres  above  the  surface,  and  of  the  second  to 
cut  them  off  to  a  uniform  level.  The  raising 
of  the  fibres  is  effected  hy  thistle-heads, 
teazling-cords,  or  wire-brushes.  Teazles  afe 
the  seed-pods  of  the  Dipsacus  FuUonutn,  and 
are  used  by  hand  [Teazhe]  ;  but  sometimes 
wire  cards  are  used,  fixed  to  a  machme  called 

a  qiq-milt.  ,  , 

When  the  ends  of  the  fibres  have  been 
thus  raised  to  the  surface,  they  are  next 
sheared  or  cropped,  a  process  of  great  beauty 
and  singularity.  Originally  this  process  was 
performed  by  means  of  large  hand-shears,  the 
cloth  being  stretched  over  a  stuffed  table,  and 
the  workman  proceeding  to  cHp  the  ends  ot 
the  fibres  in  a  regular  and  equable  manner; 
hut  the  process  is  now  more  frequently  con- 
ducted by  a  machine,  which  causes  a  revolvmg 
chrcular  furnished  with  cutters  to  travel  hon- 
zontaUy  over  the  cloth,  and  shear  it. 

When  the  cloth  has  been  raised  and  sheared 
(which  operations  are  repeated  two  or  three 
times  for  superfine  cloth),  it  is  brushed  by  a 
machine  consisting  of  a  system  of  brushes 
affixed  to  cylinders ;  the  cloth  being  exposed 
at  the  same  time  to  the  action  of  the  brushes 
and  of  steam,  A  few  subsequent  operations 
are  carried  on,  having  for  thek  ohject  the 
imparting  of  smoothness,  gloss,  &c.,  to  the 
cloth,  preparatory  to  its  being  placed  in  the 
hands  of  the  dealers. 

Worsted  Manufacture.— AR  tiombing-wools 
are  longer  in  fibre  than  the  clothing-wools, 
but  they  are  subject  to  the  division  mto 
'long'  and  '  short'  combing  wools  ;  the  long, 
varying  from  6  to  12  inches  in  length,  bemg 
used  principally  fer  coarse  worsted  goods,  aiid 
the  short,  from  4  to  7  inches,  being  used  for 
hosiery  and  some  other  purposes. 
After  the  wool  has  been  sorted,  wftshod, 
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and  scoiu'ed  from  the  adherent  grease,  and 
dried  in  a  heated  room,  it  is  carried  to  a 
machine  called  a  liktcker,  containing  a  pair  of 
spiked  rollers,  hy  the  action  of  which  the 
wool  is  cleansed,  separated,  and  the  fibres 
straiglitened,  preparatory  to  the  process  of 
combing.  This  combing  is  sometimes  per- 
formed by  hand,  by  means  of  two  instruments 
filled  with  spikes,  between  which  the  wool  is 
drawn  till  the  fibres  assume  a  regular  arrange- 
ment ;  but  a  veiy  efficient  machine,  somewhat 
on  the  principle  of  the  carding  machine,  is 
now  frequently  used  for  this  purpose. 
•  When  the  wool  has  been  combed  either  by 
hand  or  machine,  it  is  transferred  to  the 
hreaking-frame,  the  object  of  which  is  to  open 
out  any  fibres  which  may  have  escaped  the 
action  of  the  combs,  and  to  bring  the  wool 
into  the  form  of  a  roll  or  narrow  belt.  This 
roll  is  then  lapped  round  a  large  bobbin  or 
cylinder  ;  then  passed  a  second  time  through 
a  breaking-frame  ;  and  then  subjected  to  the 
action  of  a  machine  analogous  in  principle  to 
the  drawing-frame  of  the  cotton  manufacture ; 
the  object  being  to  extend  the  length,  diminish 
the  thiclmess,  and  equahse  the  number  of 
fibres  of  the  roll  or  sliver.  Hitherto  the 
woolly  fibres  are  merely  slightly  coherent, 
without  having  any  twist ;  but  they  are  now 
passed  through  a  roving  machine,  preparatoiy 
to  the  process  of  spinning.  The  roving  and 
spinning  ai-e  conducted  much  in  the  manner 
described  in  the  article  Cotton  Spinning. 
When  spun,  the  worsted  yam  is  woimd  on  a 
reel,  and  is  then  made  up  into  hanks. 

Here  terminate  the  operations  of  a  worsted 
mill.  Tlie  dyeing  of  the  yam,  and  the  weav- 
ing into  the  various  kinds  of  textile  fabrics, 
lead  us  to  other  departments  of  industry. 
[Dyeing  ;  Weaving.] 

Woollen  Trade.  Plain  broad  cloth  is  a  spe- 
cimen of  plain  weaving,  followed  by  the  ful- 
■ling  process  ;  whereas  kerseymere  is  a  t^villed 
fabric,  similarly  fulled.  Serges  are  twills 
having  worsted  warp  and  coarse  woollen  weft. 
Blankets  are  made  of  very  soft  yarn,  afterwai-ds 
worked  up  into  a  kind  of  pile  by  milling ; 
and  many  varieties  of  coarse  cloth  are  of  ana- 
logous structure.  jBojwftazem  is  a  twilled  mix- 
ture of  worsted  and  silk ;  Poplin  is  an  un- 
twUled  mixture,  showing  more  silk  than 
worsted  at  the  surface.  Goods  called  Saxo- 
nies and  Orleans  are  made  of  woollen,  some- 
'>imes  mixed  -with  cotton,  and  afterwards 
jirinted.  Stuff  is  made  wholly  of  worsted; 
while  Merino  is  a  fine  woollen  twUl,  some- 
times printed.  The  material  called  Cashmere, 
!(f  properly  so  named,  is  made  of  the  shawl- 
goat  wool,  much  in  the  same  way  as  meiino  ; 
hui  most  of  the  fabrics  so  called  are  made  of 


sheep's  wool.  Challis  Ls  a  mixture  of  woollen 
weft  with  silk  warp,  and  is  generally  printed. 
Mausseline-dc-Laine  was  originally  all  wool, 
but  is  now  frequently  mixed  with  cotton,  and 
generally  printed.  Norwich  Crape,  unlike 
common  crape,  is  composed  of  wool  and  silk, 
something  like  challis,  but  without  being 
printed.  Crepe  de  Lyon  is  formed  of  worsted 
and  silk ;  and  Italian  Net  of  worsted  only. 
These  examples  are  only  intended  to  indicate 
the  sources  of  the  varieties  in  woollen  and 
worsted  goods,  for  to  enumerate  all  the  varie- 
ties themselves  would  be  nearly  impossible. 
This  is  particularly  the  case  in  respect  to 
Waistcoatings,  where  fancy  weaving  adds  to 
the  som'ces  of  diversity. 

Mr.  McCulloch  made  a  rough  estimate,  a 
few  years  ago,  that  the  value  of  woollen  and 
worsted  goods  made  in  the  United  Kingdom 
averages  about  23,000,OOOZ.  yearly ;  that  about 
two-fiftlis  of  this  sum  are  paid  in  wages ;  and 
that  about  350,000  persons  are  durectly  em- 
ployed in  it.  But  it  is  admitted  that  the  data 
for  forming  such  estimates  are  very  insuffi- 
cient. 

The  value  of  all  kinds  of  woollens,  worsteds, 
worsted  hosiery,  and  wooUen  and  worsted 
yam,  exported  from  Great  Britain  in  1830 
was  estimated  at  4,728,666^.;  in  1840,  at 
5,327,853Z. ;  and  in  1849,  at  8,420,342/. 

WOOLWICH  DOCKYABD.  The  Boyal 
Dockyard  at  Woolwich  much  resembles  those 
already  described  as  existing  elsewhere. 
[Chatham;  Plymouth;  Portsmouth.]  The 
same  groiipings  of  manufacturing  arrange- 
ments are  to  be  met  with  in  aU  of  them,  sub- 
ject to  certain  minor  differences.  Woolwich 
is  also  rich  in  other  government  establish- 
ments ;  but  they  belong  rather  to  military 
than  to  manufacturing  operations,  and  scarcely 
come  within  the  scope  of  this  volume. 

WOBCESTEBSHIBE.  There  are  coal 
deposits  of  various  degrees  of  richness  in  this 
cotmty.  The  town  of  Dudley  stands  on  the 
thicker  coal-measures.  In  the  neighbourhood 
of  Droitwich  and  Stoke  Prior  are  saliferous 
beds,  from  which  a  lai-ge  quantity  of  salt  is 
manufactured.  The  northern  part  of  the 
county  is  well  supplied  vnth.  railways  and 
canals.  In  respect  to  agriculture,  the  average 
produce  of  wheat  in  Worcestershire  is  higher 
than  in  many  other  counties.  Potatoes  are 
raised  in  great  abundance  for  the  supply  of 
Bii-mmgham  and  other  large  towns.  Wolverley 
Sands  have  long  been  famous  for  the  growth 
of  carrots,  and  for  raising  caiTot  seed.  Or- 
chards are  numerous,  but  many  of  the  trees 
ore  old. 

The  northern  part  of  the  county  contains 
many  manufacturing  iovms.    The  industry 
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of  BaoMSGKOTE,  Droitwich,  Dudkv,  and 
KiDDEROTNSTEE,  is  briefly  noticed  m  separate 
ai-tieles.  Eedditch  is  the  gi-eat  seat  of  the 
needle  manufacture;  and  Stoiu-bridge has  ex- 
tensive manufactures  in  iron,  glass,  and  hre- 

hricks.  ,  . 

WORMWOOD  {Artemisia  absiittluum),  is 

an  indigenous  perennial  plant  met  with  on 
waste  places,  hut  that  which  is  reqmred  for 
mecUcal  use  is  mostly  cultivated.  The  upper 
part  of  the  stem,  with  the  leaves  and  un- 
expanded  flowers,  should  he  collected,  for 
these  pai-ts  possess  the  pecuhar  aroma,  ynth 
a  strong  bitter  taste;  while  the  lower  part  of 
the  stem  is  merely  aromatic,  and  devoid  of 
bitterness.  Wormwood  possesses  the  pro- 
perties common  to  aromatic  bitters,  but  it 
seems  to  possess  also  some  peculiar  ones 
rendering  it  worthy  of  more  attention  than  it 
receives.  The  bitter  principle  is  readily  ab- 
sorbed, so  that  the  flesh  of  animals  fed  upon 
it  becomes  manifestly  bitter.  Ale  in  which 
womwood  has  been  steeped  fpurl)  is  more 
heady  than  other  ale. 
AVORSTED.  [Woollen  AND  WoestedMa-- 

NUTACTUEES.] 

WURTEMBERG  is  one  of  the  most  fruit- 
ful countries  of  Germany,  and  agricultm-e  is 
on  the  whole  cai-ried  on  upon,  a  good  system. 
A  manifest  improvement  in  the  bre(;d  of 
cattle  and  horses  is  remarked  at  every  new 
cattle-show  at  Cannstadt,  where  a  fete  is  held 
Sept.  26,  in  each  year.  The  chief  agricultural 
products  are  spelt,  maize,  oats,  barley,  rye, 
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wheat,  peas,  beans,  vetches,  potatoes,  flax, 
hemp,  rape-seed,  poppies,  hops,  and  tobacco. 
Of  the  vineyards  more  than  three-fifths  are 
in  the  circle  of  the  Neckar,  the  rest  are 
chiefly  on  the  Tauber  and  the  lake  of  Con- 
stanz;  the  wines  of  these  last  districts  are 
very  different  from  the  Neckar  wines,  rather 
resembling  Rhenish.  The  metals  and  mine- 
rals are  copper,  lead,  zinc,  iron,  marble,  mill- 
stone-grit, freestone,  quartz,  precious  stones, 
porcelain  earth,  potters'-clay,  fuUers'  earth, 
chalk,  salt,  and  a  litUe  coal.  The  salt  works 
are  the  property  of  government,  which  has 
the  monopoly  of  the  salt  trade;  the  annual 
produce  is  about  24,000  tons. 

The  manufactm-es  include  linen  and  woollen 
cloths,  calicoes,  silks,  lace,  hosiery,  muslin, 
carpets,  leather,  paper,  porcelain,  earthenware, 
iron  and  steel  ware,  gold  and  silver  plate, 
tobacco,  tobacco  pipes,  and  gunpowder ;  there 
are  likewise  numerous  distilleries  and  brew- 
eries, and  chemical  factories.  Wiirtemberg 
has  a  very  considerable  trade  in  its  natural 
productions   and  manufactures,  its  horned 
cattle,  horses,  sheep,  timber,  wool,  and  printed 
books.    The  imports  consist  of  raw  cotton 
and  cotton  manufactures,  silks,  glass  wares, 
wine,  fruit,  cheese,  china,  earthenware,  and  all 
kinds  of  colonial  produce.    There  is  likewise 
a  very  great  transit  trade.    The  inland  navi- 
gation is  important,  especially  on  the  Neckar, 
which  becomes  navigable  at  Cannstadt;  above 
2000  vessels  are  employed  in  it. 


X 


XANTHTAN  MARBLES.  These  interest- 
ing marbles  form  one  of  the  most  attractive 
portions  of  the  collection  of  antiquities  in 
the  British  Museum.  They  consists  of  a  large 
collection  of  sepulchral  marbles  of  various 


ages,  which  were  first  made  known  to  thn 
European  piiblic  by  Mr.  Fellows  (now  Sir 
Charles),  who  discovered  them  in  1838.  They 
were  all  found  in  or  near  Xanthus,  the  ancient 
capital  of  Lycia. 
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YARN  is  tlie  general  name  given  to  the 
threads  which  are  woven  into  the  various 
kinds  of  textile  fabrics,  whether,  cotton,  silk, 
flax,  hemp,  wool,  or  worsted ;  the  terms  twist, 
mule-wcj'l,  organzine,  tram,  ahh,  line,  &c.,  being 
particular  names  applied  to  pai'ticular  sorts. 
[Cotton  Spinning;  Fi.ax  Manufacture; 
Silk  Manufactuee  ;  Spinning  ;  Woollen 
AND  Woested  Manufactuees.] 

The  exportation  of  yam  has  nbif  become 
very  lai'ge,the  perfection  of  English  spiiiiiibg- 
machines  enabling  foreign  weavers  to  buy 
ready-spun  yam  cheaper,  in  many  cases,  than 
they  can  spin  it  themselves.  The  quantities 
exported  and  the  estimated  values,  iii  1848, 
were  as  foUows : — 

Cotton  Yarn  .  .133,831,162  lbs.  5,927,831/. 

LiiienYarn  ..  11,722,182  493,449 

Woollen  Yai-n  .    8,429,152  770,975 


155,982,496  lbs.  7,198,255/. 

YEAST,  BAEM,  or  FEEMENT,  is  a  sub- 
stance which  is-  deposited  in  an  ilisOliible 
state  dm-ing  the  fermentation  Of  win6j  beer, 
and  vegetable  juices.  This  substdnce,  as  is 
well  known,  is  employed  to  produce  fermen- 
tation in  sacchai-ine  solutions.  [Beead  ; 
Eeewing;  Eeementation.] 

Y^W.  The  timber  of  the  yew  tree  is 
applied  to  many  useful  purposes.  In  the  days 
of  ai-chery,  yew  was  almost  exclusively  em- 
ployed for  making  bows;  but  vaiious  orna- 
mental woods  from  South  America  are  now 
substituted  for  it  in  this  respect.  Yeiv-tree 
wood  is  extensively  used  in  cabinet  making, 
as  being  hard,  compact,  and  of  a  very  fine 
close  grain.  It  is  also  much  used  by 
turners  for  making  snuff-boxes,  musical 
instruments,  &c. 

YOEKSHIEE.  This  county  is  rich  in 
minerals.  The  lower  red  sandstone,  or  Ponte- 
fract  Eock,  near  Pontefract,  is  usually  a  mass 
of  yellowish  sands,  of  the  greatest  excellence 
for  the  use  of  the  metal-founder  in  the  con- 
struction of  his  moulds.  From  beneath  the 
magnesian  deposits  rise  the  sandstones, 
shales,  ironstones,  and  coal  of  the  West 
Eiding  of  Yorksliire,  and  fill  an  enonnous 


area  in  the  valleys  of  the  Aire,  Calder,  Went, 
Dearn,  Dove,  and  Don.  The  whole  of  this 
large  area  (not  less  than  600  squaie  miles) 
yields  coal.  The  whole  series  of  strata  is 
about  4000  feet  thick ;  and  of  the  coal  which 
lies  in  this  series  there  are  about  20  workable 
beds,  yielding  about  40  feet  of  coal,  generally 
of  good  quality.  Ironstones  of  excellent  quality 
accompany  the  lower  parts  of  this  coal  de- 
posit. The  seam  of  coal  are  worked  in  the 
west  of  Yorkshire  as  thin  as  18  inches  (near 
HaUfax  and  Penistoiie),  and  one  as  thick  as 
8,  9,-  or  10  feet  (Bamsley),  but  the  average  is 
from  3  to  6  feet.  The  most  characteristic 
rock  in  the  millstone  grit  of  the  West  Eiding 
is  the  qtiartzose  conglomerate,  used  in  making 
millstones. 

Yorkshire  is  exceUeritly  supplied  with  canals 
and  railways,  in  aid  of  its  manufactures  and 
commerce.  The  manufactm-es  of  the  county 
are  of  great  importance.  The  manufactm-e 
of  woollen  cloths,  at  Leeds,  Bradford,  Haht'ax, 
Wakefield,  and  Huddersfield,  has  been  brought 
to  such  a  degree  of  perfection  as  to  compete 
with  the  woollens  of  the  West  of  England, 
while  it  far  exceeds  them  in  quantity.  The 
iron-works  are  very  extensive.  ShefiBeld  is 
the  great  seat  of  the  manufacture  of  cutleiy 
of  aU  kinds,  as  well  as  of  tools  and  plated 
goods.  Linens  are  extensively  manufactui-ed 
at  Bai-nsley,  blanketing  at  Dewsbmy,  and 
glass  and  iron  at  Eotherham.  HuU,  mitby, 
and  Goole,  ai-e  the  chief  ports.  Under  the 
names  of  the  principal  towns  of  the  West 
Eiding,  a  few  details  will  be  found  illustrative 
of  the  manufactming  industry  of  the  county. 

YTTEIUM,  a  pecuhar  metal  discovered  by 
Gadolin  in  1794,  in  the  state  of  oxide,  which 
is  named  Yitria.  It  presents  the  aspect  of 
small  briUiant  scales,  having  a  perfect  metallic 
lustre.  After  being  washed  and  diied,  it  is  a 
briUiant  blackish  gray  powder,  composed  of 
small  metallic  scales.  It  does  not  oxidise 
either  by  the  action  of  air  or  water,  at  common 
temperatures ;  but  when  heated  to  redness  in 
the  au-,  it  takes  fire,  burns  with  much  splen- 
dour, and  is  converted  into  ji-tria.  Yttrium  has 
not  yet  been  appUed  to  many  useful  purposes. 
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ZEALAND,  NEW.  In  these  islands  cop- 
per, manganese,  and  coal,  havo  been  foaind. 
The  soil  or  the  table-lands,  in  the  valleys, 
and  near  the  coasts,  is  generally  fertile,  and 
the  surface  is  well  wooded.  The  sides  of  the 
mountains  are  generally  hare  of  wood,  but 
overgro^vn  with  ferns  and  grasses.  The  New 
Zealand  flax-plant  (Phortnium  tenax),  an 
edible  fern  {Pleris  esculenta),  the  sweet  potato, 
and  a  variety  of  timber-trees,  are  the  chief 
vegetable  productions.  Wheat,  maize,  and 
other  grains  and  vegetables  have  been  intro- 
duced by  the  colonists,  and  the  grazing 
grounds  afford  pasture  all  the  year  roimd. 

ZINC.  This  metal ,  in  commerce  frequently 
called  Spelter,  does  not  occur  in  the  native 
state,  but  is  obtained  from  its  ores,  which  are 
chiefly  the  sulphuret  and  carbonate  of  zinc. 
Zinc  has  a  brilliant  metallic  lustre  and  a 
bluish  white  colour.  It  is  so  hard  as  to  be 
filed  with  some  difficulty,  and  its  toughness  is 
such  as  to  require  very  considerable  force  to 
break  it  when  the  mass  is  considerable.  The 
specific  gra\nty  of  zinc  varies  from  6-86  to 
7-21.  It  undergoes  little  alteration,  even  by 
the  combined  operation  of  air  and  moisture, 
at  common  temperatures.  When  heated  to 
between  the  temperature  of  boihng  water  and 
300°  Eahr.,  it  becomes  both  malleable  and 
ductile,  so  that  it  may  be  rolled  into^  sheets 
and  drawn  mto  wire.  It  fuses  at  773°  Fahr., 
and  when  cautiously  cooled  crystallises,  as- 
suming the  prismatic  form.  Exposed  to  a 
white  heat,  out  of  the  contact  of  air,  it  sub- 
hmes  and  is  condensed  unchanged. 

The  ores  of  zinc  comprise  the  Sulphuret, 
or  Blende;  the  Oxisulphuret,  or  Voltzite ;  the 
Carbonate,  or  Calamine;  the  Hydrous  Car- 
bonate; the  Sulphate;  the  Phosphate;  the 
Silicate;  the  Hydrous  Silicate;  the  Jlumi- 
nate;  the  Oxide  of  Zinc  and  Manganese;  the 
Sulphuret  of  Zinc  and  Iron.  Some  of  these 
ores  are  crystalline,  some  massive.  The 
largest  specimen  ever  procured,  perhaps,  is 
that  -ffhich  has  been  sent  from  America  to 


the  Great  Exhibition,  and  which  weighs 
16,000  lbs. 

The  combinations  of  zinc  with  other  sub- 
stances ai-e  numerous,  and  many  of  them 
valuable.  The  Sulphate  of  Zinc  constitutes 
White  Vitriol.  Zinc  combined  with  copper 
forms  Brass;  and  with  iron  it  forms  a  very 
hard  alloy.  If  plates  of  hot  iron  be  dipped 
into  melted  zinc,  they  acquire  the  appearance 
of  tin-plate,  and  the  iron  is  prevented  from 
rusting;  the  coating  of  zinc  is  sometimes 
appUed  by  galvanic  agency. 

ZING  PAINT.  An  attempt  is  now  being 
made  to  find  a  substitute  for  white  lead  in 
house-painting.  White  lead  forms  the  basis 
of  nearly  all  the  pigments  used  by  the  house- 
painter  ;  and  though  it  is  known  to  produce 
very  injurious  efi'ects  upon  the  health  of  those 
who  use  it,  yet  white  lead  possesses  so  many 
valuable  properties,  that  it  has  outUved  aU 
the  objections  urged  against  it,  and  aU  the 
attempts  made  to  supersede  it.  It  remains 
to  be  seen  whether  the  '  Patent  White  Zinc 
Paint'  will  be  more  successful.  According  to 
the  patentees,  it  is  free  from  all  poisonous 
quaUties ;  is  unchangeable  in  tint  by  noxious 
gases  ;  is  so  lustrous  as  to  need  no  varnish  ; 
is  more  economical  than  white  lead ;  and  is 
easier  to  use.  Time  must  test  the  validity  of 
these  claims.  The  French  government  is  said 
to  have  adopted  the  White  Zmc  Paint  in  all 
the  public  works. 

ZIRCO'NIUM,is  a  pecuhar  metal  obtained 
from  the  earth  or  metaUic  oxide  Zirconia. 
Under  the  burnisher  it  assumes  the  lustre  of 
iron,  and  is  compressed  into  scales  resembling 
graphite.  When  heated  in  the  air,  even 
below  redness,  it  takes  fire ;  and  by  combining 
with  oxygen  is  converted  into  oxide  of  zirco- 
nium, or  Zirconia.  Zircon,  the  mineral  from 
which  the  earth  and  the  metal  have  been 
named,  occurs  in  prysmatic  ci7stals,  and  con- 
sists of  zirconia  and  silica,  Zircon,  like  most 
of  these  new  metals,  has  yet  scarcely  been 
brought  inAo  useful  application. 
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The  Wood  Engravings  •which  appear  in  this  Work  have  reference  chiefly  to 
large  departments,  and  occasionally  localities,  of  British  Industry  ;  but  they  also 
illustrate  distinct  branches  of  those  departments.  For  this  latter  reason  it  has  been 
thought  less  desirable  to  attempt  to  place  them  in  connection  with  any  particular 
articles,  than  to  group  them  together  at  the  end  of  the  volume.  It  is  optional  on 
the  part  of  each  purchaser,  however,  to  have  the  engravings  re-arranged  by  the 
binder  in  any  other  order. 

The  following  table  will  elucidate  the  several  pages  of  engravings.  In  the  fii'st 
column  is  given  the  number  of  the  cut,  as  printed  on  the  left-hand  bottom  corner  ; 
in  the  next  is  a  brief  description  of  the  subjects  ;  while  in  the  third  is  a  reference 
to  such  articles  in  the  body  of  the  work  as  receive  illustration  from  the  engravings 
in  question. 


No.of  Cut.  Sub  jbcts. 

1.  Emblematical  0¥  the  Industey  of  all  Natioks. 

2.  Agricultural  .—View  in  Ipsmch,  which  has  become  a  centre 

of  agricultui-al  machine  making— ploughs,  harrows,  rollers, 
scarifiers,  drills,  clod  crushers,  tui-nip  cutters,  &c. 

3.  Import  of  Materials  of  Manvfactures  .—The  centre  quay  of 

Bristol,  with  its  commercial  shipping — timber,  tobacco, 
&c. 

4.  Button  Manufacture  :— Birmmgham,  as  the  centre  of  this 

branch  of  industry— the  large  sketch  shews  the  principal 
room  in  a  Birmmgham  establishment  where  buttons  are 
made  to  an  immense  extent — the  small  sketches  shew  a 
button-stamper  and  a  button-burnisher. 

5.  Brewery  and  Brewing  .—Entrance  to  Barclay  and  Perkins- 

vast  establishmentr— hop  plant— malting-barley  plantr-one 
of  Barclay  and  Perkins'  large  vats,  holding  more  than  a 
hundred  thousand  gallons. 

6.  Copper  and  Lead  Manvfactures  .—Swansea,  as  the  centre  of 

copper  smelting  and  trade— making  copper  cyhnders,  sugar- 
pans,  boilers,  and  coolers— casting  lead  into  slabs— roUmg 
lead  slabs  into  sheet  lead. 

7.  Manufacturing  Chemistry  :  Newcastle,  as  one  of  the  great 

centres  of  this  department  of  industiy— range  of  fui-naces 
at  the  EeUing  Chemical  Works,  for  maldngsoda  and  cai-bo- 
nate  of  soda— leaden  chambers  for  contaming  sulphurous 
acid  gas,  dm-ing  its  change  into  sulphiuic  acid— platmum 
still  for  concentrating  sulphuric  acid. 

8.  Coac/t  .—Southampton,  as  one  of  the  seats  of  this 

manufacture— the  general  operations  m  a  coach-malcer  s 
loft  or  prmcipal  workshop— making  a  coach  spring— mak- 
ing a  coach  wheel. 
3.  Candle  and  Soap  Mahng :— Stirring  and  lading  the  inolt^n 
tallow  and  allcali,  in  the  soap-boiling  coppers— filhng  the 
soap  frames- cutting  the  solidified  soap  into  bars— making 
dip  candles— making  wicks— making  moixld  candles. 


References  to  Articles. 

Drill  ;  BLareow  ; 
Plough;  Eollee;  Sca- 
KCFIER,  &c. 

Bristol  ;  Imports 
AND  Exports  ;  and  the 
names  of  varied  pro- 
ducts. 

Blbmingham  ;  But- 
ton Manufacture  ; 
Electro  Metallurgy; 
Gilding. 

Barley  ;  Brewing  ; 
Fermentation  ;  Hops  ; 
Malt. 

Copper;  Cornwall; 
Derbyshire  ;  Lead  ; 
Swansea  ;  Wales. 

Alum  ;  Glasgow  ; 
Muriatic  Acid  ;  New- 
castle ;  Salt ;  Soda  , 
Sulphuric  Acid. 


Axle;  Coach  Mak- 
ing; Springs  ;  Wheels. 


Barilla  ;  Candle  ; 
Kelp  ;  Palm  Oil  ;  Soap; 
Soda;  Steaiune;  Tal- 
low. 
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10.  CtUlcry  Mami/adure  :—Sa.\v  giiaCimg, — maldng  ivory  liaudles  Cutleky;  Houn 

for  kuives,  &c.— a  '  wheel,'  or  cutleiy  grinding  mill,  near  Razor  ;  Sheitield 

Sheffield.  Steel. 


11.  Coal  Alining : — Miners  and  their  appai-atus,  at  the  bottom  of 

a  shaft  in  a  coal  mine — upper  ground  works  at  the  Percy 
Main  ColUery — upper  ground  works  at  the  Hartley  Col- 
hery — coal  drops  and  staiths,  and  coal  ships  at  Sunder- 
land. 

12.  Cotton  Manufacture  : — Part  of  the  apparatus  for  roving  cot- 

ton, preparatory  to  spinning — part  of  a  mule  spinning 
machine — ranges  of  power  looms,  as  now  employed  in  the 
largest  establishments  —  a  Manchester  cotton  mill  at 
night. 

13.  Carpet  Making : — A  paper  pattern,  as  used  by  rug-weavers — 

combing  the  wool  for  carpet  weavers — Scotch  carpet  loom 
— Brussels  carpet  loom — Persian  rug  loom — carpet  sheai'- 
ing  machine. 

14.  Distilling  .-—Interior  of  Smith's  distillery  at  Thames  Bank — 

barley  and  malt — receiving  the  ground  meal  from  the  mill 
— mash  tun  for  preparing  the  wort,  before  distiUing — cop- 
per still  for  distilling  the  wort  into  wash  or  spirit — floor  or 
shallow  tank  for  cooling  the  wort  after  mashing. 

15.  Dyeing  and  Bleaching : — Keir  or  boiler  containing  bleach- 

liquid  heated  by  steam,  through  which  an  endless  web  of 
calico  is  repeatedly  passed — washing  the  bleached  calico 
in  revolving  wheels — singeing  or  removing  the  loose  fibres 
from  the  surface  of  bleached  cahco,  by  passing  it  over  a 
heated  roUer — miaging  out  yam  after  dyeing — printing 
Bandana  handkerchiefs — a  bleach-ground  near  Glasgow. 

10.  Flax  Manufacture : — Interior  of  Marshall's  flax  mill  at  Leeds 
— heckling  or  disentangling  flax — drawing  the  flax,  prepa- 
ratory to  spinning — doubhng  the  drawings,  as  a  fiu'ther 
stage — carcUng  tow  for  inferior  pui-poses. 

17.  Gas  Works: — A  retort  house  at  the  Westminster  Works; 

showing  the  retorts  in  groups  of  five,  and  the  vertical 
pipes  which  convey  the  gas  from  the  retorts  to  the  hori- 
zontal main — the  end  of  a  retort  about  being  opened — 
vessels  in  which  the  gas  is  purified  and  condensed — gaso- 
meters, as  they  appear  when  nearly  full — meters  and  tell- 
tales, to  register  the  quantity  and  pressure  of  the  gas  at 
the  works. 

18.  Glass  Making : — A  plate  glass  casting  table,  at  the  moment 

when  the  molten  glass  is  being  poured  upon  it — men  mix- 
ing the  half-melted  glass  in  a  trough, in  a  preparative  stage 
— the  tube  and  pontil  employed  in  blowing  window  glass — 
the  flashing  or  expansion  of  the  blown  window  glass  into 
a  cu-cular  slab — blowing  bottle  glass — blowing  sheet  glass 
— interior  of  a  glass  blowing  furnace — section  of  the  fur- 
nace— form  of  the  glass  pots  or  crucibles. 

19.  Floor-cloth  Alamifaclure : — The  drying-room  of  a  factory, 

(the  large  floor-cloth  depicted  represents  one  at  the  Great 
Exhibition) — applying  the  first  layer  of  paint  with  a  trowel 
— preparing  and  spreading  the  colours  for  the  printer — a 
printer,  impressing  o,  device  by  a  blow  on  the  carved  block 


Coal  ;  Dukham  ; 
Lamp,  Safety  ;  New- 
castle. 


Aekweight;  Cotton; 
Factories  ;  Glasgow  ; 
Lanarkshire  ;  Lanca- 
shire ;  Manchester  ; 
Spinning  ;  Weaving  ; 
Yarn. 

Brussels  ;  Carpet 
Manufacture  ;  Kid- 
derminster; Wool. 

Alcoholic  Drinks  , 
Brandt  ;  Cordials  ; 
Distillation  ;  Gin  ; 
Malt  ;  Rectifying  , 
Rum;  Spirits. 

Bandana  ;  Bleach- 
ing; Calico  Printing; 
Dyeing;  Drying  Ma- 
chines ;  Glasgow  ; 
Lancashire. 


Aberdeen;  Belfast; 
Flanders  ;  Flax  ; 
Leeds ;  Linen  ;  Yarn. 

Bude  Light  ;  Coke  ; 
Electric  Light;  Gas; 
Lamps  ;  Meters. 


Alkali  ;  Barilla  ; 
Bottle  ;  Flint;  Glass; 
Kelp  ;  Imports  and 
Exports  ;  Soda. 


Canvas  ;  Dundee  ; 
Floor-cloth  ;  Hemp, 
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—device  to  show  how  a  pattern  of  five  colours  is  produced 
hy  five  carved  blocks. 

20.  Hat  Manufacture  : — Machine  for  cutting  beaver  or  other  fur 
from  the  pelt  or  skin— battery  or  kettle  containing  hot 
acid  liquid,  with  the  processes  of  making  the  felt  for  a  hat 
— mode  of  bowing  or  disentangling  the  fur  and  wool  em- 
ployed— first  stage,  or  shaping  a  hat — frame  containing 
hats  for  dyeing. 

-81.  Iron  Manvfacture  .•—Filling  a  blast  furnace  with  coal,  iron 
ore,  and  limestone- — tapping  the  furnace ;  the  molten  metal 
flowing  into  channels  in  a  sanded  floor — -casting  iron  pipes 
— ovens  for  making  coke  for  some  of  the  furnaces — 
puddling  furnaces — rolling  iron  into  bars — cutting  u-on 
plates  or  sheets. 

22.  Needle  Making: — Kubbmg  the  wires  to  noake  needles— 

stamping  the  channels— piercing  the  eyes — double  needles 
threaded  on  a  spring  or  wire,  for  the  pointer — grinding  the 
points — straightening  after  pointing — several  stages  in 
the  progress  of  a  needle ;  1  to  6  shew  six  stages  in  the 
progress  of  a  wire  for  making  two  needles ;  iv.  v,  and  vi. 
shew  the  middle  portion  on  a  larger  scale ;  a  to  d  shew 
the  eye  in  four  stages. 

23.  Lace  and  Net  Manvfacture : — Bobbins  of  a  winding  engine, 

to  prepare  cotton  for  the  net  machine— a  few  meshes  to 
shew  the  t^vist  of  bobbin  net— a  few  details  of  the  bobbin 
net  machine — the  cards  of  a  Jacquard  apparatus,  as  em- 
ployed in  weaving  figured  net — the  tables  on  which  net  is 
stretched  preparatoiy  to  starching  or  dressing — ^lace  run- 
ners or  net  embroiderers,  as  employed  at  Nottingham — 
comparative  appearance  of  machine  lace  and  run  or  em- 
broidered lace. 

24.  Lcatlier  Manufacture  :-—TaienQr  of  a  tannery  at  Bermondsey 

— turning  and  di-awing  goat-sMns  in  the  tan-pit — tanning 
with  sumach  liquor — unhairing  a  goat-skin  before  tanning 
— staking  or  cmTying  kid  leather — splitting  sheep-skin 
into  two  thicknesses— stocks  for  fulling  or  beating  shamoy 
leather. 

25.  Earthenware  Manvfacture  :—Cxns\mi.g  flints  witb  stampers 

— grinding  flints — midng  mat^rials  for  the  '  slip  '—turn- 
ing the  ware  after  tlurowing — making  plates— printing  the 
papers  for  blue  ware— interior  of  a  'bank '  or  Stafibrdshire 
pottery-work. 

26.  Porcelain  31  amf actur e Another  mode  of  flint-grinding— 

forming  balls  of  porcelain  clay,  and  makmg  vessels— fixing 
handles— putting  ware  into  seggars- placing  the  seggars 
in  the  biscuit  kiln— moulds,  patterns,  press,  &c,,  for  making 
encaustic  tiles. 

27.  Bope  and  Sail  Making  ,•— Analysis,  shewing  component  parts 

of  a  rope— rope-spinning— laying  or  tightening  a  rope— 
macliine  for  making  strands  of  ropes— macliine  for  making 
flat  ropes— dressing  and  beaming  yarn  for  making  sail 
cloth. 

28.  Ship  Building  .-—Interior  of  a  ship-yard— tank  for  steaming 

the  timbers  before  bending — making  ti-eenails — boring 
holes  for  treenails — spinning  oakuin  for  caulking — cauUc- 


Reference  to  Articles. 


Beaver  ;  Felt  ;  Fun 
Haie;  Hat;  Hudson's 
Bay;  NuiaiA. 


Fotmi>ING ;  FXJRNACE  ; 

InoN  ;  Metalluegy  ; 
Steam  Haumee. 


Needle 
Wibe. 


Steel  ; 


Embeoideeikg;  Jac- 
QUAKD ;   Lace  ;  Not- 

TINGHAJI. 


Baek;  Impoets  and 
ExPOBTS  ;  Leathee  ; 
Shageeen  ;  Sumach  ; 
Tan. 


Clay  ;   Potteedss  ; 
potteey  and  poece- 
/"lain;  Staffoedshiee  • 
Tesselated  Fi-ooes  , 
Wedgwood. 


Hemp  ;  Rigging 


I —  Rope:  Sail. 


Oakum  ;  Rigging  ; 
Sails;  Ship  Building; 
Treenails. 
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No.  of  Cut. 


SUBJICTS. 


Reference  to  Articlus; 


ing  the  seams — serving  or  covering  a  rope — stretching 
sails — driving  a  red-hot  hoop  on  a  mast — section  of  a  ship 
while  huilding. 

29.  Silk  Manufacture: — Specimens  of  Bengal,  Broussa,  and      Aiglets ; FACToniE-d > 

Italian  silk — throwing,  winding,  doubUng,  and  spinning  Lyons  ;  Eibbon  ;  Silk  , 

silk — ^making  tags  for  silk  laces.  Spitalfields. 

80.  Steel  and  File  Manufactures : — Casting  steel — tilt  hammer        Cutlery  ;     File  , 

for  hardening  shear  steel — treading  clay  for  steel-casting  Sheffield  ;    Steel  ; 

pots — file  forging — file  tempering — file  cutting.  Tilt  Hammeb. 


32. 


33. 


81,  Sugar  Refining: — ^Warehousing  and  opening  the  casks  of 
brown  sugar — boiling  sugar  in  the  vacuum  pan — ^heating 
the  Mquid  sugar  before  moulding — pouring  melted  sugar 
into  moulds — brushing  or  cleaning  the  bases  of  the  sugar 
loaves — cutting  off  the  discoloured  portions  at  a  lathe — 
papering  the  loaves. 

Steam  Machinery  and  Engineering : — Engine  for  cutting  and 
punching  boiler  plates — planing  machine  and  boring  ma- 
chine, for  preparing  iron  plates — paddle  wheels  in  dif- 
ferent positions — various  working  details  of  marine 
engines. 

Locomotive  and  Railway  Engineering: — Stephenson's  loco- 
motive factory  at  Newcastle — exterior  of  locomotive, 
longitudinal  section  of  ditto — cross  section  of  fire-box  and 
boiler — Britannia  Bridge  over  the  Menai — working  details 
of  the  Britannia  Bridge. 

34.  Printing  and  Paper  Making: — Making  paper  by  hand — a 

compositor,  with  his  case  of  types — composing  stick,  used 
in  adjusting  the  type  into  lines — ^mould  for  making  types 
— stereotype  mould  and  frame — printing  press — printing 
machine — hydraulic  press,  rolling  machine,  and  cloth- 
embossing  machine,  used  in  bookbinding. 

35.  Tobacco  Manufacture: — Tobacco  warehouse:  opening,  cut- 

ting, and  pressing  tobacco — kiln  for  biu*ning  damaged 
tobacco — shredding  leaves  for  common  tobacco — making 
pigtail  tobacco,  cigai's,  and  snuff. 

36.  Woollen  Manufacture: — Fulling-stocks  for  fulling  or  milling 

broad  cloth — preparing  teazles  for  dressing  cloth — dressing 
or  raising  cloth — interior  of  Leeds  Cloth  HaU. 

37.  Worsted  Manufacture  : — Drawing  wool  into  slivers  for  spin- 

ning—  scouring  yam  after  spinning  —  drawing- in  the 
worsted  warp  for  the  loom — preparing  Jacquard  cards  for 
weaving— weaving  shed,  with  Jacquard  power  looms. 


Molasses 
Teeacle. 


SUGAB 


Clyde  ;  Glasgow  ; 
Ieok  Manufactuee  ; 
Planing  Machine  ; 
Steam  Engine  ;  Steam 
Vessel. 

BoiLEE ;  Menai 
Beedges  ;  Newcastle  ; 
Railway. 


Bookbinding;  Com- 
posing Machine;  Pa- 
per Making  ;  Print- 
ing ; Stereotype ; Type 
Founding. 


CioAES  ;  Docks ; 
Snuff;  Tobacco. 


^  Bradford  ;  Facto- 
ries; Halifax;  Im- 
ports AND   EXPOETS  ; 

Jacquaed  ;  Leeds  ■ 
)- Spinning  ;  Textile 
Manufactures  ;  Weav- 
ing ;  Wool  ;  Woollen 
AND  Worsted  Mahu- 
FAOTUEEs;  Yarn. 


